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Notes and Issues

1.) The primary intent of this example is to illustrate the use of RC-Pier, not to show every
aspect of a pier design.

2.) Pier No. 1 of the west bound bridge from 1203 Jefferson forms the basis of this example. In
general pier dimensions and reinforcement will not deviate from the existing plans (which
are not based on an LRFD design) unless necessary to better illustrate some aspect of RC-
Pier or LRFD.

3.) Bridge Office preference is to establish column fixity at the base of the column for the cap
and column design and then establish fixity at the base of the footing for the footing and pile
design. This policy has a few implications as stated below:

- Foundation springs due to pile flexibility may be incorporated into both models.

- For the footing/pile analysis designers may extend the column in RC-Pier to the bottom
of the footing, but designers will not be required to increase the column inertia over the
depth of the footing in order to model the footing’s properties.

- Ingeneral, the idea is that the applied loads will not have to be adjusted in RC-Pier due
to the column height change between the two models. The loads that would typically be
affected for a T-pier by the change in model geometry are column self-weight, column
buoyancy, stream flow loading, ice loading, and wind on substructure. Because a
number of loads are affected for T-piers it is usually a good idea to adjust the loads.

- The designer should determine superstructure temperature loads based on pier fixity at
the bottom of the column (with foundations springs if desired).

4.) The Bridge Office typically bases wind loading forces on the requirements for “usual girder
and slab bridges” from AASHTO LRFD Articles 3.8.1.2.2 and 3.8.1.3 when BDM
requirements are met. lowa allows the use of these provisions for span lengths up to 155’
(this is meant to include bridges using Iowa’s longest prestressed beam, BTE155) and for
top of railing elevations not exceeding 100’. Substructure wind loading is then assumed to
be 40 psf in the longitudinal and transverse directions simultaneously. In RC-Pier it is
recommended the designer both apply and exclude the wind uplift force from all load
combinations since it is conservative and requires less bookkeeping.

5.) There are various issues with RC-Pier version V8i (09.00.03.01). These issues are addressed
as they come up in this example.

6.) The lowa DOT Bridge Design Manual shall be consulted for the most up-to-date DOT
policies.



General RC-Pier Layout Geometry
(Figures on this page and the next are taken from the RC-Pier User Manual)
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Figure TH-4 Bridge Pier Looking Upstation

Notes
1.) Recommend Upstation View over Downstation View.
2.) Generally lowa uses only one bearing line in RC-Pier for typical steel and prestressed beam bridges.
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Skew Angle (in degrees)

The skew angle is defined as the angle between the normal to the centerline of the bridge and the centerline of the
pier cap (in positive X-direction). It is positive if measured i counterclockwise direction, as shown in Figure
TH-9. Note that the skew angle is used only for auto load generation.
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Figure TH-9 Bridge with Piers at Skew
(Modified Coordinate System)

Notes

1.) Redrew coordinate system to make it consistent with Upstation View.
2.) In RC-Pier the global coordinate system rotates with the skew.

3.) Right ahead skews are positive. Left ahead skews are negative.

4.) Face the pier looking in the negative Z-axis direction.



Dead Load: DC1, DC2, and DW

1)

2)

RC-Pier can auto-generate these loads, but there are some drawbacks with doing it this way.
Typically the DC1 loads are underestimated because the haunch, intermediate diaphragm, pier
diaphragm, and the slab thickening on the overhang are not included. The distribution to the
various beams is also based on tributary deck width which doesn’t always correlate with Bridge
Design Manual policy. So, in general, it is typically better to calculate these apart from RC-Pier and
input them manually.

The spreadsheet on the following pages can be used to generate loads for typical prestressed
beam bridges. Hand calculations have also been provided as a check.



|Fier Dead Load Beam Reactions for Interior and Exterior P/S Beams
Pier beam reactions consider only unfactored superstructure DC and DV loads.

|Numt:-eruf Spans | 3 | Can be 2 to & =pans.

Beam Type o " | Beam type must be the =ame for each =pan.
Span 1 Beam Size orn l
Span 2 Beam Size el h The bridge being checked has the
Span 3 Beam Size neo i “old” LXD beams which are quite
ol similar to the current D beams.
|F‘ier Number of Interest | 1 | Canbe 1, 2, 3, 4, or S depending on number of 2pans.
Default Override | Description | Units | Default | InputiQverride | Value Used

" Defautt Override | 5pan 1 Beam Length, end to end ft 71.000
| Default Owverride | 5n5n 2 Beam Length, end to end ft 91.000
| Default Cuerride pan 3 Beam Length, end to enl:l 5'1 ﬂ":"'}

™ Default Override ;5:,:_' ,,,,, %
- / ///, /// 7 777

™ Default Ovarride
I Default Override

" Default Dverride  |gpan 1 Beam Length, c.l to c.|. bearing ft 70.000
I~ Default Overide

Span 2 Beam Length, c.l. to c.l. bearing
" Default Owerride  |Span 3 Beam Length, c.l. to c.l. bearing

" Dt i waf%’ww/%/////////f///

[ D efault Dwerride
I~ Default Override
I D efault Dwerride
[ D efault Dwerride

i ;:V 7 7
" Detauk Cuerride / ’////////////////////////////////////

Distance bt. Beam Ends on Pier 1

Diztance bt. Beam Ends u:ln Pler 2
B ,-"




:

Diztance bt. Centerling Bearings on Pier 1 | ft

Roadway Width (Gutter to Gutter) ft 40.000 40.000
Number of Beams in Cross-Section 6.000 6.000
FWS Load kef 0.020 0.020
SBC Load - Includes Both Rails kIf 0.852 0.862

I Defautt Owerride | Fyys Distribution Factor for Exterior Beam (%) 0.167

I Defautt Ouerride | Fyys Distribution Factor for Interior Beam (%) 0.167

I Defautt Owerride | ¢ Distribution Factor for Exterior Beam (%) 0.167

I Defautt Override |5 Distribution Factor for Interior Beam (%) 0.167

* Default iz an egual diztribution of the FWS and SBC lead=s among all the beams in the crozz-section.

Pier 1 Reaction Due to 1.00 kIf Distributed Load (**) | kips | 91.868

** The pier r=n iz uzed az a ratio to distribute FWS and SBC loads to the pier. ft iz bazed on =pan continuity and a 1.00 kif diztr. load.

™ Default Owverride

I" Defauk Override | Exterior Beam Reaction for FWS kips 12.249
I Defautt Querride | jnterior Beam Reaction for FWS kips 12.249
I Defautt Override | Eyterior Beam Reaction for SBC kipz 13.045
I" Defauk Override | |nterior Beam Reaction for SBC kips 13.045

Bearing Pad Height at Pier 1 (+) in

Beam Height at Pier 1 ft

Average Haunch Thickness for Spans 1and 2 in

Max Haunch Thickness at Pier 1 in

Slab Thickness in

slab Cantilever Min. Thickness at Slab Edge in

Slab Cantilever Max. Thicknezs at Flange Edge in

+ Bearing pad height iz only uzed in the calculation of pier diaphragm weight for fized piers.



™ Default Dwerride

[ Default Dwerride
™ Default Override

7 Default Dwerride

Skew, Always Positive

No. of Intermediate Diaphragms in Span 1

Enter: 1 = Steel Diaphragm, 2 = Concrete Diaphragm

Weight of One Intermediate Diaphragm in Span 1 kip=

Top Flange Width in 20,000 20,000
Beam Area in"2 638,750 638,750
Beam Spacing Perpendicular to Roadway (++) ft 7.401 7.404
Slab Cantilever Length (++) ft 3083 3,083

++ Beam =pacing, =lab cantilever length, number of beams, and readway width =hould all be congistent.

32.000

32,000

Mo. of Intermediate Diaphragms in Span 2

Enter: 1 = Steel Diaphragm, 2 = Concrete Diaphragm

Weight of One Intermediate Diaphragm in Span 2 kips

Perpendicular Thickness of Pier Diaphragm

Perp. Extension of Pier Diaph. Past C.L. Ext. Beam ()

Enter: 1 = Fixed Pier, 2 = Expanzion Pier

2667 2,667
1.583 1.583
2 2,000

# |f the pier diaphragm iz fluzh with the exterior zide of the exterior beam then enter 0.

Pier 1 Unfactored Beam Reactions
(includes both =pans)
Interior Beam Exterior Beam
Component Load Type kip= kip=
Beam DC1 53.695 53.895
Slab D1 60,318 58723
Haunch DC1 1.688 1.688
Intermediate Diaphragms DCA 0.281 0.141
Pier Diaphragm DCA 14.423 9.213
SBC Dcz 13.045 13.045
Total (##) OC Total 143.649 136.704
[Fws | DW | 12.249 | 12,249 |
## Some designers include pier cap step weight in the beam reactionz. That weight iz not included here.
Interior Exterior
DC1 Pier Cap Step Weight 2.615k 0.000 k
143.649 k 136.704 k
Total DC 146.264 k 136.704 k
Total DW 12.249 k 12.249 k

See hand
calculations on
following sheets
for more
information.

Pier cap step weight
is not included here.

These loads will be used
in RC-Pier for the
general T-Pier design.
The loads for the pier
cap overhang will be
different.




Hand Calculations for Superstructure Beam Dead Load Reactions
1.) Beam - DC1

Interior & Exterior Beams

(0.5)*(71 ft + 91 ft)*[(638.75 in?)/(144 in’/ft?)]*(0.150 kcf) = 53.895 k

707 67’ 6’5 6’5 905
2.) Slab - DC1 — —
Interior Beam | l
(7.401°)*[(8”)/(12 in*/ft®)]*[(0.5)*(70° + 90°) + 1.5°]*(0.150 kcf) = 60.318 k
Exterior Beam
{[(0.5)*(7.401°) + 3.083°T*[(8")/(12 in/ft)] +
[3.083” — (0.5)*(207)/(12 in/ft)]*[0.75” + (0.5)*(1.5”)]/(12 in/ft)}*
[(0.5)%(70%) + (0.5)*(90°) + 1.5°]*(0.150 kef) = 58.723 k
J 3.083 |
-« gl
!
875" ¢ i 8
v | Y
9” Min. :
10.25” Max.

3.) Haunch — DC1

Interior & Exterior Beams

[(17)*(207)/(144 in%/ft})][(0.5)*(70°) + (0.5)*(90”) + 1°]*(0.150 kef) = 1.688 k




4.) Intermediate Steel Diaphragm — DC1
(One steel diaphragm per span; based on LXD beam data in plan set the diaphragm weighs 0.285 k
for 7.5° beam spacing)

Interior Beam
{(0.285 k)*(7.401°/7.5°) = 0.281 k

Exterior Beam
(0.5)*(0.281 k) =0.141 k

5.) Pier Diaphragm — DC1

Interior Beam
{(7.401°)*[(2.667")/(cos(32 deg))]*[4.5” + (27)/(12 in/ft)] —
[(638.75 in? + (27)*(20”))/(144 in®/ft?)]*[(2.667°)/(cos(32 deg)) — 0.5°]}*
(0.150 kcf) = 14.423 k

, 1.583’
| —————>
|

/iL‘—
i .
: — o — YZ deg
!
; /: A
g ! \ 4
S B A

1|.583’* tan(32 deg) —
Exterior Beam
(0.5)*(14.423 k) + [4.5” + (2”)/(12 in/ft)]*(1.583°)*[(2.667)/(cos(32 deg)) —
(0.5)*(1.583°)*(tan(32 deg))] — (0.5)*[(638.75 in? + (27)*(20™))/(144 in*/ft?)]*
[(2.6677)/(cos(32 deg)) — 0.5°]}*(0.150 kef) = 9.213 k



5.) Pier Diaphragm — DC1
For simplicity we generally assume the pier step load acts through the interior beams.
Interior Only
Average Step Height = 4.88” average of all six beam seat elevations
Pier Cap Width = 3.5°
Average Total Step Length Along Pier Cap =49’ approximately

[(4.887)/(12 in/ft)]*(3.57)*(49°)*(0.150 kef)/(4 Int. Beams) = 2.615 k

6.) SBC — DC2
Interior & Exterior Beams
Area of One SBC = 2.84 ft*
Reaction from QConBridge Due to 1.00 k/ft Uniform Dead Load = 91.868 k

(2 SBC)*(2.84 ft)*(0.150 kcf)*[(91.868 K)/(1.00 k/ft)]/(6 Beams) = 13.045 k
7.) FWS - DW

Interior & Exterior Beams
(0.020 ksf)*(40”)*[(91.868 Kk)/(1.00 k/ft)]/(6 Beams) = 12.249 k

Total Dead Load

DC Load
Interior Exterior
Beam 53.895 k 53.895 k
/ Slab 60318k  58.723k
DC1 Haunch 1.688 k 1.688 k
Interm. Diaph. 0.281 k 0.141 k
Pier Diaph. 14.423 k 9.213 k
Pier Steps 2.615k 0.000 k
DC2 __, SBC 13.045 k 13.045 k
Total DC 146.264 k 136.704 k
DW Load

Interior Exterior
FWS 12.249 k 12.249 k



Live Load: LL
There are a number of ways live load can be done in RC-Pier.

1.) Use QConBridge to get the live load pier reaction. Move the live load(s) transversely back and
forth across the deck width and determine the beam reactions for those arrangements that
maximize force effects in the pier. Typically placement of live load for maximum force effects can
be done intuitively. The spreadsheet on the following pages facilitates this method and
consequently is used for this example.

2.) Another method is to use RC-Pier’s auto-generation feature for determination of live loads. The
program is capable of determining the pier live load reaction for a continuous bridge with a
constant moment of inertia. (For this example | checked the live load reaction QConBridge came
up with against RC-Pier’s value and the two compared quite well.) The user can use RC-Pier’s live
load reaction, import it from Conspan, or enter their own. Once RC-Pier has this determined there
are basically two ways to obtain the actual live load cases.

a.) Variable spacing
b.) Constant spacing

Auto Load generation: Live Load

Longitudinal Reaction o
Transverze Pozitioning

" D:u.mpute Simple Span Reaction Lerraed Lamss: All combinations j
Available: Selected:
Live Load Positi

Drezign Truck Ll add -» Dezign Truck + Lane Load e D_a o |o_n$

. : * “Varable spacing
Drezign Truck + Lane Loa Dezign Tandem + Lane Load - '
Dezign Tandem + Lane L <- Remowve i O 3 M'”!F“”'“ spacing between 0 ft

oozitions

Twao Design Tandem + Lz <- Remove Al i Constant spacing
Fatigue Truck tinimum diztance from curb f
[PP-5 Truck Wigw
M An T Tool, b Center to center spacing ft

* Compute Continuous Beam Reaction
Marmal pier

Max Truck Load:

Input Already Computed Lengibetne Faves

Fieaction [ Generate Longitudinal Load Cases alzo
Max Lane Load: kips
iy i
™ Impart Conzpan Reaction Hormal pier Tl ek kipz
Max Truck Load: kipz Lane Load: li kips
Max Lane Load: kips
Integral pier
Max Load,  Moment, k-ft Load, kips  Max Moment, Centrifugal Force
Tk | | Tk | | [ Generate Centrifugal Load Cases also
Lane: | | Lane; | | o o
Truck Load: kips
Reaction distribution amang Bearing Line 1 Bearing Line 2 Radius of curve: f
bearning lines Design speed: ftis
Truck Case &; 1
Lane Caze &
Ane 5s8 1 Direction of centrifugal farce : 5 f'“
Truck Caze B:
Lane Casze B:
anG 838 Generate | LCancel




RC-Pier’'s manual explains how the two methods work. Essentially each method follows an
algorithm for determining how many different live load positions are possible. The program then
seeks to maximize forces for each member and keeps only the live load arrangements that do this.
In general the variable spacing method is going to check more possibilities and thus produce more
live load cases (especially with 0’ as the “Minimum spacing between positions”). This in turn will
increase the number of load combinations and computing time. However, for the settings shown
above the variable spacing method and constant spacing method both come up with 5 different
live load cases.

Note:

When live loads are auto-generated in RC-Pier the user can review some of the processes RC-Pier
went through in order to determine the live load cases. There is a “LL details” button on the Loads tab
screen that brings this information up. One shortcoming of RC-Pier is that the information for the
truck positions in these details is based on a downstation view of the pier even when the user is
working in the upstation view mode. I've contacted the developers and they are already aware of the
inconsistency and it is on their list of things to fix.



Live Load

Run 1:

QConBridge Runs are on the following pages.

This was done to determine what live load controls for the pier reaction. The dual truck train with

lane controlled.

Max. LL + | = 168.615 k

Run 2:

Dual Truck Train + Lane
Impact

Axle Load

Unfactored

This was done to determine the truck portion of the controlling live load since RC-Pier entry
requires the truck and lane to be separated in order to track impact application for the various pier

components.

Dual Truck Rxn = 85.662 k

Run 3:

No Lane

No Impact
Axle Load
Unfactored

This was done to determine the lane portion of the controlling live load since RC-Pier entry
requires the truck and lane to be separated in order to track application for the various pier

components.
Dual Lane Rxn = 54.683 k No Truck
No Impact
Axle Load
Unfactored
Check: (85.662 k)*(1.33) + 54.683 k = 168.613 k

Note: The dual truck train + lane often controls the pier reaction. It needs to be remembered that the
truck and lane weights are reduced to 90% and that this reduction is already included in the

reactions above.

The next page details how the reactions for the truck and lane can be obtained separately in

QConBridge.



QConBridge Version 1.3
Getting Truck Load and Lane Load Separately for HL-93 Loading.

This description is taken directly from the Washington DOT website:
http://www.wsdot.wa.gov/eesc/bridge/software/

Q2 How can I get the truck load and lane load results separately?

A2 The HL93 Live Load model consists of the truck and lane applied simultaneously, along with appropriate dynamic
load allowance (impact) factors. This is how QConBridge approaches the problem, so there is no direct way to
separate the truck and lane response.

However, there is a "trick" that you can use to "turn off" either the truck or lane load. The trick is to use a dynamic
load allowance of -100% for the load component you want to turn off. Truck and lane responses are scaled by (1.0 +
IM/100) where IM is the applicable dynamic load allowance factor. Using a factor of -100% the response is scaled by
(1.0 + -100/100) = 0.0, which, in effect, "turns off" the response.

To modify the dynamic load allowance, select Loads | Dynamic Load Allowance... Enter a value of -100% for either
Truck or Lane. Press the OK button and run the analysis.

Thanks to Dr. Harry Cole from the Mississippi State University for sharing this tip. (Go Bulldogs)


http://www.wsdot.wa.gov/eesc/bridge/software/

QConBridge Version 1.3

Minimum Number of Analysis Points

Use a minimum of 10 analysis points for any QConBridge run. QConBridge uses a finer
influence line as more analysis points are used. Every axle on every truck is placed at
every analysis point. If you decrease the number of points from 10 your results will likely
be off by a significant percentage. In order to get reasonable results the minimum default
value of 10 analysis points should be used. You can also use more than 10 analysis
points, but this isn’t typically necessary and as you increase the number of analysis points
you increase the time of execution which can be substantial for bridges with a large
number of spans.

< QConBridge - OCon01.qch
File Edit Span/Support  Loads BEisEEN Options  Wiew  SWindow  Help

D|£,E‘ | | | | Load Factars., .. - ::,j ﬂ “ v T R @ ﬂ

Analysis Parameters r5_<|

Minimum Mumber of Analysiz Paointz |10

b3

Cancel | Help |

Load Factors

Typically we are only interested in unfactored LL pier reactions from QConBridge.
However, it is worth noting that changing the load factors in QConBridge Version 1.3
does show the change in the load factors in the output's echo of the input, but the results
for the limit states are not affected. The default load factors always seem to be used in the
factored results.



About OConBridge E

(ConBridge
?— “erzion 1.3 Q
ViV Release Date: 05-10-2005

W azhington State Department of Transportation
Bridge and Structures Dffice

Copyright = 1996 - 2005, All Rights Rezerved.
“Written By: Richard Brice, P.E. -WwWSDOT
Diocurentation By: Jana Sesonske - Western Data Carp.

< QConBridge - QCon01.qch

File Edit Span/Support Loads Bridge Options  Wiew  Window Help

1o 2P| oot S| 4= = =2 ¢ MIVITIR| &) 2

Editor

Editor

Hicale: Z&. ftifinch - Wicale: 0.0 ft/finch

IC Dead Load LW Dead Load [ self Weight - Disabled |
Traffic Barrier - 1.0002+403 lbs/ft | Teility @ Disabled | Overlay @ Disabled |
Pedestrian Ld : 0.000=+00 lbs/ft

1
70.750 f

2
91.500 ft

3
60750 ft

b i
X

S S
W

Madified




Standard Dead Loads Live Load Generation Parameters

Live Load Generation Parameters

DC Loads l D Loads ] Dual TfUCk_ Train | Dual Tandem Train Fatigue Truck ] Dual Truck Train ] Dual Tandem Train | Fatigue Truck |
Design Tandem l Design Truck ] Design Tandsm Design Truck

™ Disable Coad eneratio I Disable Load Gansratio

I Generate Self Weight Dead Load

> W Traffic Barier |1000.000 kst Erter number of rear axle
spacings to be used for live ,F
load generation

Get pier reaction for a 1.00 k/ft
loading on the continuous structure.

Ok | Cancel | Help QK | Cancel Help Cancel | HB|N

This is probably quite a few more increments than needed to get the 8k 32k 32k X
maximum pier reaction and, consequently, may cause QConBridge to run 14 14’ to 30’
for quite awhile. To save time the user could decrease the number of

increments or use a larger number of increments for a shorter headway

spacing in Range 1 and then use less increments with larger headway I’'m assuming this entry is asking for a discrete number of axle positions which includes
the start and end positions. Thus 17 would give me 1’ increments: [(30’-14')/1’ + 1 = 17]

spacing in Ranges 2 and 3.

Live Load Generation Parameters

Live Load Generation Parameters

Dl siallfaieg) l Jeep i Uie l Design T andsm ] DcoleR Ire: l Normally we do not consider the Dual Tandem
Dual Truck Train l Dual Tandem Train Fatigue Truck ] Dual Truck, Train Dual Tandern Train ] Fatigue Truck ¢

Train and we may ignore the Fatigue Truck for
typical pier designs.

‘Wariable Headway Spacing Parameters

»  Range 1 Iﬁ feet To Iﬁ feet Using'ﬁ Increments

I Hangeél_ I_ ’_A B
I Hangefl_ I_ l_ B

— — D ic Load All
N e ynamic Loa owance
B i

=
=
=

(]
Track  |33.000 X
Lane |EI.EIEIEI 4 Cancel
Fatigue |15.000 4 Help

1
gl

/ 0K | Cancel | Help | oK Cancel Help

4 Total Bridge Length L (223’-50)/1' =173 Values shown are for Run 1. These j
will be adjusted for Runs 2 and 3.




Washington State Department of Transporation -
Bridge and Structures Office QConBridge
QConBridge Version 1.0 Run 1 Output
Max LL+I Rxn = 168.615 k Dual Truck Train +
Code: LRFD First Edition 1994 Lane Controls
D .
Span Data Rxn Due to 1.00 k/ft Uniform Load = 91.868 k

Span 1 Length: 70.750 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (inn4) (psi) (pcf)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM qv gM gV
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00 Importance 1.00
Service Limit State Factors: Ductility 1.00 Redundancy 1.00 Importance 1.00

Span 2 Length: 91.500 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (in™4) (psi) (pct)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gv aM agv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00 Importance 1.00
Service Limit State Factors: Ductility 1.00 Redundancy 1.00 Importance 1.00

Span 3 Length: 60.750 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (in%4) (psi) (pcf)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gv aM qv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00 Importance 1.00
Service Limit State Factors: Ductility 1.00 Redundancy 1.00 Importance 1.00

Support Data

Support 1 Roller



Support 2 Pinned

Support 3 Pinned

Support 4 Roller

Loading Data

DC Loads
Self Weight Generation Disabled
Traffic Barrier Load 1.000e+03 plf

DW Loads
Utility Load Disabled
Wearing Surface Load Disabled

Live Load Data
Live Load Generation Parameters

Design Tandem : Enabled

Design Truck : 17 rear axle spacing increments

Dual Truck Train : Headway Spacing varies from 50.000 ft to 223.000 ft using 173
increments

Dual Tandem Train: Disabled

Fatigue Truck : Disabled

Live Load Impact
Truck Loads 33.000%

Lane Loads 0.000% < hnpact
Fatigue Truck 15.000%
Pedestrian Live Load 0.000e+00 plf
Load Factors
Strength I DC min 0.900 DC max 1.250 DW min 0.650 DW max 1.500 LL 1.750
Service I DC 1.000 Dw 1.000 LL 1.000
Service II DC 1.000 DwW 1.000 LL 1.300
Service III DC 1.000 Dw 1.000 LL 0.800
Fatigue DC 0.000 DwW 0.000 LL 0.750
Analysis Results
DC Dead Load
Span Point Shear (1lbs) Moment (ft-1bs)
1 0 25.587e+03 0.000e+00
1 1 18.512e+03 156.005e+03
1 2 11.437e+03 261.956e+03
1 3 4.362e+03 317.850e+03
1 4 -2.712e+03 323.689%e+03
1 5 -9.787e+03 279.473e+03
1 6 -16.862e+03 185.200e+03
1 7 -23.937e+03 40.872e+03
1 8 -31.012e+03 -153.510e+03
1 9 -38.087e+03 -397.949e+03
1 10 -45.162e+03 -692.444e+03
2 0 46.706e+03 -692.444e+03
2 1 37.556e+03 -306.943e+03
2 2 28.406e+03 -5.165e+03
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.256e+03
.106e+03
956.
.193e+03
.343e+03
.493e+03
.643e+03
.793e+03
.333e+03
.258e+03
.183e+03
.108e+03
.033e+03
.958e+03
.883e+03
.191e+03
.266e+03
.341e+03
.416e+03

236e+00

Fx (lbs)

.000e+00
.000e+00
.000e+00
.000e+00

Shear (1lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNeololoNeolNoNoNoloNololololNoNolNolololNoNolololololNoNolNololelNo ol

000e+00

25.
91.
85.
20.

212.890e+03
347.223e+03
397.834e+03
364.722e+03
247.888e+03
47.331e+03
-236.947e+03
-604.948e+03
-604.948e+03
-378.378e+03
-188.714e+03
-35.955e+03
79.898e+03
158.845e+03
200.887e+03
206.024e+03
174.255e+03
105.580e+03
0.000e+00

Fy (1bs)
587e+03
868e+03
126e+03
416e+03

Moment (ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeololoNoNoNoNoleolNoNoNololNeoNoNoNo oo NoNoNo oo NoNoNol oo o No N ol

M

z
0
0
0
0

(ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00



DW Dead Load

Pier Fx (1lbs) Fy (1lbs) Mz (ft-1bs)
1 0.000e+00 0.000e+00 0.000e+00
2 0.000e+00 0.000e+00 0.000e+00
3 0.000e+00 0.000e+00 0.000e+00
4 0.000e+00 0.000e+00 0.000e+00

Live Load Envelopes (Per Lane)
Span Point Min Shear (lbs) Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1lbs)

1 0 ~14.367e+03 101.931e+03 0.000e+00 0.000e+00

1 1 ~14.646e+03 86.026e+03 ~101.651e+03 622.614e+03

1 2 ~19.062e+03 70.997e+03 2203.303e+03 1.052e+06

1 3 -28.338e+03 56.973e+03 ~304.954e+03 1.300e+06

1 4 239.927e+03 44.078e+03 _406.606e+03 1.414e+06

1 5 ~53.540e+03 32.427e+403 ~508.258e+03 1.393e+06

1 6 ~67.118e+03 22.129e+03 ~609.909e+03 1.261e+06

1 7 ~80.487e+03 14.442e+403 ~711.561e+03 991.720e+03

1 8 ~93.469e+03 8.392e+03 ~813.213e+03 611.706e+03

1 9  -105.873e+03 3.453e+03 ~1.032e+06 257.017e403

1 10 -117.504e+03 2.274e+03 ~1.573e+06 160.896e+03

2 0 ~7.994e+03 117.918e+403 ~1.573e+06 160.896e+03

2 1 ~8.207e+03 106.088e+403 ~901.750e+03 299.239e+03

2 2 ~12.263e+03 90.862e+03 ~571.975e+03 726.934e+03

2 3 220.753e+03 75.328e+03 _483.464e+03 1.170e+06

2 4 ~32.672e+03 60.032e+403 ~399.425¢+03 1.435¢+06

2 5 ~46.236e+03 45.4856+03  -315.385e+03 1.504e+06

2 6 ~60.924e+03 32.197e+403 ~319.357e+03 1.415¢+06

2 7 ~76.243e+03 20.618e+03 -368.032e+03 1.130e+06

2 8 ~91.667e+03 12.489¢+03 ~428.013e+03 682.182e+03

2 9  -106.646e+03 11.161e+03 ~805.037e+03 286.061e+03

2 10 -120.622e+03 10.963e+03 _1.452e406 231.796e+03

3 0 ~3.815e+03 110.822e+403 _1.452e+06 231.796e+03

3 1 ~3.936e+03 101.262e+03 ~1.025e+06 252.624e403

3 2 ~8.877e+03 89.149e+03 -887.211e+03 554.894e+03

3 3 ~14.939e+03 76.561e+03 ~776.310e+03 854.724e+03

3 4 ~21.946e+03 63.624e403  -665.408e+03 1.061e+06

3 5 ~31.409e+03 50.501e+03 ~554.507e+03 1.153e+06

3 6 ~42.577e+03 38.165¢+03 ~443.605e+03 1.164e+06 Unfactored Max

3 7 -54.915e+03 28.371e+03 ~332.704e+03 1.068e+06 | LL+| Rxn based

3 8 ~68.250e+03 19.412e+403 ~221.803e+03 864.870e+03 .

3 9 ~82.513e+03 18.490e+03 ~110.901e+03 511.596e+03 | onalllive loads:

3 10 ~97.557e+03 18.255¢+03 0.000e+00 0.000e+00 | Dual Truck Train
+ Lane Controls

Live Load Envelopes (Per Lane)
Pier FxMin (1bs) FxMax (1bs) FyMin (1bs) FyMax (1lbs) MzMipATt-1bs)

MzMax (ft-1bs)

1 0.000e+00 0.000e+00 -14.367e+03 101.931e+03 0.000e+00 0.000e+00
2 0.000e+00 0.000e+00 -10.268e+03 168.615e+03 0.000e+00 0.000e+00
3 0.000e+00 0.000e+00 -14.779e+03 161.430e+03 0.000e+00 0.000e+00
4 0.000e+00 0.000e+00 -18.255e+03 97.557e+03 0.000e+00 0.000e+00

Design Tandem + Lane Envelopes (Per Lane)
Span Point Min Shear (lbs) Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1lbs)

1 0 -11.394e+03 83.906e+03 0.000e+00 0.000e+00
1 1 -11.673e+03 71.573e+03 -80.616e+03 520.357e+03
1 2 -19.062e+03 59.914e+03 -161.233e+03 895.860e+03
1 3 -28.338e+03 49.013e+03 -241.850e+03 1.131e+06
1 4 -37.886e+03 38.949e+03 -322.466e+03 1.233e+06
1 5 -47.591e+03 29.793e+03 -403.083e+03 1.219e+06
1 6 -57.328e+03 21.610e+03 -483.700e+03 1.102e+06
1 7 -66.968e+03 14.442e+03 -564.317e+03 883.849e+03
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-76.
-85.
-93.

-6.

-6.
-12.
-20.
-29.
-40.
-51.
-62.
-74.
-85.
-96.

-3.
.841e+03

-8.
-14.
-21.
-29.
-38.
-48.
-58.
-69.
-81.

398e+03
410e+03
919e+03
429e+03
643e+03
263e+03
337e+03
741e+03
185e+03
356e+03
913e+03
485e+03
696e+03
049e+03
022e+03

877e+03
939e+03
946e+03
936e+03
763e+03
392e+03
755e+03
779e+03
384e+03

85.
74.
62.
50.
39.
29.
20.
12.
.883e+03
.686e+03
89.
82.
.283e+03
65.
56.
46.
37.
28.
19.
14.
14.

74

Design Tandem + Lane Envelopes (Per
FxMin (1bs)

Pier
1

2
3
4

Design Truck + Lane Envelopes

0.
0.000e+00
0.

0.000e+00

Span Point

1
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000e+00

000e+00

Min Shear (1lbs)

-14.
-14.
-15.
-27.
-309.
-53.
-67.
-80.
-93.
-105.
-117.

-7

-8.
-11.
-20.
-32.
-46.
-60.
-76.
-91.

-106.
-120.

-3.
=7.
-13.
-21.

.392e+03
.453e+03
.829%9e+03
93.

536e+03
577e+03
175e+03
483e+03
903e+03
795e+03
496e+03
310e+03
489e+03

565e+03
890e+03

339e+03
135e+03
839e+03
548e+03
371e+03
412e+03
708e+03
472e+03

-644.
=773.
-994.
-994.
-610.
-453.
-385.
-322.
-2509.
-264.
-299.
-344.
-495.
-1.
-1.
-818.
-703.
-615.
-527.
-439.
-351.
-263.
-175.
-87.

1
1

933e+03
378e+03
370e+03
370e+03
091e+03
401e+03
731e+03
533e+03
335e+03
945e+03
303e+03
966e+03
957e+03
006e+06
006e+06
560e+03
382e+03
459e+03
537e+03
614e+03
691e+03
768e+03
845e+03
922e+03
.000e+00

FyMax (1lbs)
83.906e+03
26.299e+03
23.741e+03
81.384e+03

.388e+03
.017e+03
.405e+03
.405e+03
.239%9e+03
.313e+03
.024e+06
.240e+06
.304e+06
.224e+06
.989%e+03
.750e+03
.061e+03
.640e+03
.640e+03
.624e+03
.003e+03
.302e+03
.056e+03
.035e+06
.039%e+06
.468e+03
.513e+03
.238e+03
.000e+00

MzMin (ft-1bs)
0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

MzMax (ft-1bs)

0

0
0
0

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

Lane)

FxMax (1bs) FyMin (1bs)
0.000e+00 -11.394e+03
0.000e+00 -8.258e+03
0.000e+00 -11.708e+03
0.000e+00 -14.472e+03

(Per Lane)
367e+03 101.931e+03
646e+03 86.026e+03
819e+03 70.997e+03
725e+03 56.973e+03
927e+03 44.078e+03
540e+03 32.427e+03
118e+03 22.129e+03
487e+03 13.755e+03
469e+03 6.781e+03
873e+03 3.209e+03
504e+03 2.274e+03

.994e+03 117.918e+03
207e+03 106.088e+03
313e+03 90.862e+03
753e+03 75.328e+03
672e+03 60.032e+03
236e+03 45.485e+03
924e+03 32.197e+03
243e+03 20.618e+03
667e+03 11.808e+03
646e+03 11.161e+03
622e+03 10.963e+03
.815e+03 110.822e+03
936e+03 101.262e+03
388e+03 89.149e+03
610e+03 76.561e+03
796e+03 63.624e+03

0.
-101.
-203.
-304.
-406.
-508.
-6009.
-711.
-813.
-962.

-1.

-1

-749.
-571.
-483.
-399.
-315.
-319.
-368.
-428.
-593.

-1.

-1
-1

-887.
-776.
-665.

000e+00
651e+03
303e+03
954e+03
606e+03
258e+03
909e+03
561e+03
213e+03
692e+03
204e+06
.204e+06
507e+03
975e+03
464e+03
425e+03
385e+03
357e+03
032e+03
013e+03
322e+03
236e+06
.236e+06
.025e+06
211e+03
310e+03
408e+03

0.
622.
.052e+06
.300e+06
.414e+06
.393e+06
.261e+06
.720e+03
.706e+03
.821e+03
.896e+03
.896e+03
.825e+03
.934e+03
.170e+06
.435e+06
.504e+06
.415e+06
.130e+06
.182e+03
.63%e+03
.796e+03
.796e+03
.420e+03
.894e+03
.724e+03
.061le+06

000e+00
614e+03

.000e+00
.000e+00
.000e+00
.000e+00
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-31.
-42.
-54.
-68.
-82.
-97.

Design Truck + Lane
FxMin (1bs)

Pier
1

2
3
4

Dual Truck Train + Lane Envelopes

0.
0.000e+00
0.

0.000e+00

Span Point

1
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Dual Truck Train + Lane Envelopes

Pier
1

2
3
4

Dual Tandem
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000e+00

000e+00

409e+03 50.
577e+03 38.
915e+03 26.
250e+03 19.
513e+03 18.
557e+03 18.
Envelopes
FxMax (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Min Shear (1lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNeoBoNoNoNoloNeololololololNoNoNolololNoNolololNoNoNoNolNeololNelNolNol

FxMin (1bs)

0.
0.000e+00
0.

0.000e+00

Span Point
1 0
1 1

000e+00

000e+00

000e+00

501e+03
165e+03
390e+03
194e+03
490e+03
255e+03

(Per Lane)

FyMin (1bs)
-14.367e+03
-10.268e+03
-14.779e+03
-18.255e+03

(Per Lane)

-554.507e+03
-443.605e+03
-332.704e+03
-221.803e+03
-110.901e+03

0.000e+00

FyMax (1lbs)
101.931e+03
155.520e+03
153.137e+03

97.557e+03

o e

.153e+06
.164e+06
.068e+06
864.
511.
.000e+00

870e+03
596e+03

MzMin (ft-1bs)

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNeoBoNoNoNoloNeololNoloNololNoNolNolololNoNolololNoNoNoNolololNoeNolNol

FxMax (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Train + Lane Envelopes
Min Shear (1lbs)

0.
0.

000e+00
000e+00

000e+00

(Per Lane)

FyMin (1bs)
0.000e+00
-9.241e+03
-13.301e+03
0.000e+00

(Per Lane)

0.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
0.000e+00
-731.891e+03
-1.032e+06
-1.573e+06
-1.573e+06
-901.750e+03
-521.373e+03
0.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
0.000e+00
-805.037e+03
-1.452e+06
-1.452e+06
-1.025e+06
-798.490e+03
-698.679e+03
0.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMax (1bs)
0.000e+00

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNoBoNoNoNoloNoNoNoNolololNoNolNololoNoNolololNoNoNolNoleololNolNolNol

MzMin

168.615e+03

161.430e+03
0.000e+00

[eNeNeNe]

000e+00

ft-1bs)

.000e+00
.000e+00
.000e+00
.000e+00

Dual Truck Train

+ Lane Controls

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

0
0

.000e+00
.000e+00

0.000e+00
0.000e+00

0.
0.

000e+00
000e+00
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Dual Tandem Train +
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

Fatigue Truck Envelopes (Per Lane)
Min Shear (1lbs) Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)

Span Point

1

MNP RREPRRRR R R

0
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eNeoNeololoNoNolNoNoloNoNoNoNoNoNoNoNoNoNe]

000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00

.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
Lane Envelopes (Per Lane)

FxMax (1bs) FyMin (1bs) FyMax (1lbs) MzMin (ft-1bs) MzMax (ft-1bs)
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
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Fatigue Truck Envelopes

Pier
1

2
3
4

Strength I Limit
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FxMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

OO OO0 OOOoOooOo

(Per Lane)

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Span Point Min Shear (lbs)

1
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0 -2.
1 -8.
2 -23.
3 -45.
4 -73.
5 -105.
6 -138.
7 -170.
8 -202.
9 -232.
0 -262.
0 28.
1 19.
2 4.
3 -18.
4 -48.
5 -80.
6
7
8
9
0
0
1
2
3
4
5
6
7
8
9
0

1

-116.
-155.
-193.
-231.
-267.
29.
23.
.828e+03
-6.
-23.
-46.
-71.
-98.
-129.
-162.
-196.

1

1

114e+03
969e+03
064e+03
665e+03
263e+03
929e+03
534e+03
774e+03
336e+03
886e+03
084e+03
045e+03
436e+03
104e+03
988e+03
080e+03
053e+03
860e+03
106e+03
536e+03
185e+03
08le+03
622e+03
942e+03

246e+03
977e+03
004e+03
015e+03
841e+03
771e+03
325e+03
247e+03

State Envelopes
Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)
210.
173.
138.
105.
74.
.938e+03
23.
3.
-13.
-28.
-36.
264.
232.
194.
155.
117.
80.
48.
20.
-1.
-12.
-21.
244,
220.
191.
161.
131.
100.
71.

47

47

Strength I Limit State Envelopes
FxMax (1bs)
0.000e+00
0.000e+00
0.000e+00

Pier
1
2
3

FxMin (1lbs)
0.000e+00
0.000e+00
0.000e+00

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

364e+03
687e+03
542e+03
157e+03
695e+03

551e+03
730e+03
224e+03
234e+03
666e+03
739%e+03
600e+03
516e+03
895e+03
689e+03
795e+03
971e+03
472e+03
986e+03
547e+03
127e+03
355e+03
032e+03
239%e+03
617e+03
384e+03
825e+03
643e+03

.678e+03
26.
19.
13.

532e+03
450e+03
571e+03

FyMin (1bs)
-2.114e+03
64.711e+03
50.750e+03

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

OO OO0 OOoOooOo

FyMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

0.000e+00
-37.485e+03
-120.020e+03
-247.605e+03
-420.240e+03
-637.926e+03
-900.661e+03
-1.208e+06
-1.615e+06
-2.304e+06
-3.619%e+06
-3.619e+06
-1.961le+06
-1.007e+06
-654.460e+03
-386.492e+03
-193.874e+03
-230.625e+03
-420.957e+03
-706.425e+03
-1.704e+06
-3.297e+06
-3.297e+06
-2.267e+06
-1.788e+06
-1.403e+06
-1.092e+06
-827.426e+03
-595.511e+03
-396.810e+03
-231.325e+03
-99.055e+03
0.000e+00

FyMax (1bs)
210.364e+03
409.911e+03
388.912e+03

OO OO OOOOOooOo

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

MzMin (ft-1bs) MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

0.
1.284e+06
2.169e+06
2.672e+06
2.
2

2

O FNNMDDN R

000e+00

000e+00

000e+00

880e+06

.787e+06
.439%e+06
1.
932.
91.
-341.
-341.
247.
1.

786e+06
325e+03
626e+03
630e+03
630e+03
420e+03
267e+06

2.313e+06
2.946e+06
3.
2
2

130e+06

.933e+06
.288e+06
1.
287.
-138.
-138.
101.
801.
.463e+06
.957e+06
.216e+06
.289%e+06
.127e+06
.731e+06
.027e+06
.000e+00

252e+06
354e+03
810e+03
810e+03
552e+03
222e+03

0.000e+00
0.000e+00
0.000e+00
0.000e+00

MzMin (ft-1bs) MzMax (ft-1lbs)

0.
0.
0.

000e+00
000e+00
000e+00

0.000e+00
0.000e+00
0.000e+00



4

0.

000e+00

0.000e+00

Service I Limit State Envelopes
Min Shear (1lbs)

Span Point

1
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11.
3.
=7.
-23.
-42.
-63.
-83.
-104.
-124.
-143.
-162.
38.
29.
16.
-1.
-22.
-45.
-69.
-93.
-118.
-142.
-165.
36.
30.
19.

-5.
-21.
-38.
-57.
-76.
-96.

-117.

Max Shear (1lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

3.

Service I Limit State Envelopes
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

220e+03 127.
866e+03 104.
624e+03 82.
975e+03 61.
639e+03 41.
327e+03 22
980e+03
424e+03 -9.
481e+03 -22.
960e+03 -34.
666e+03 -42.
711e+03 164.
348e+03 143.
142e+03 119.
497e+03 94.
565e+03 70.
280e+03 46.
118e+03 24.
587e+03
161e+03 -14.
289%e+03 -24.
416e+03 -33.
517e+03 151.
321e+03 135.
305e+03 117
.168e+03 98.
913e+03 79.
451e+03 60.
694e+03 42.
107e+03 26.
517e+03 11
855e+03 4
974e+03 -2.
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Service II Limit State Envelopes
Min Shear (1lbs)

Span Point

1
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6.
-527.
-13.
-32.
-54.
-79.
-104.
-128.
-152.
-175.
-197.
36.
26.
12.
=7.

909e+03
412e+00
342e+03
477e+03
617e+03
389e+03
116e+03
571e+03
522e+03
722e+03
917e+03
313e+03
885e+03
463e+03
723e+03

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)
158.
130.
103.

78.
54.
32.
11.
-5.
-20.
-33.

.205e+03

199.

175.

l46.

117.

-42

-13.571e+03

519e+03
539e+03
435e+03
336e+03
365e+03

.639%e+03
5.

267e+03
494e+03
619e+03
633e+03
888e+03
624e+03
644e+03
268e+03
584e+03
138e+03
442e+03
003e+03
274e+03
003e+03
482e+03
830e+03
155e+03
520e+03

.332e+03

669e+03
657e+03
459e+03
048e+03
179e+03

.145e+03
.148e+03

161e+03

FyMin (1bs)
11.220e+03
81.599e+03
70.347e+03
2.161e+03

098e+03
347e+03
734e+03
428e+03
589e+03
367e+03
906e+03
161e+03
102e+03
597e+03

999e+03
471e+03
527e+03
183e+03

196.247e+03

0.000e+00
54.354e+03
58.652e+03
12.895e+03
-82.916e+03
-228.785e+03
-424.709e+03
-670.688e+03
-966.723e+03
-1.430e+06
-2.266e+06
-2.266e+06
-1.208e+06
-577.141e+03
-270.573e+03
-52.201e+03
82.448e+03
45.365e+03
-120.144e+03
-380.681e+03
-1.041e+06
-2.057e+06
-2.057e+06
-1.403e+06
-1.075e+06
-812.265e+03
-585.510e+03
-395.661e+03
-242.718e+03
-126.680e+03
-47.547e+03
-5.321e+03
0.000e+00

FyMax (1lbs)
127.519e+03
260.483e+03
246.557e+03
117.974e+03

0.000e+00
23.858e+03
-2.338e+03
-78.590e+03
-204.898e+03
-381.262e+03
-607.682e+03
-884.157e+03
-1.210e+06
-1.740e+06
-2.738e+06
-2.738e+06
-1.479%e+06
-748.733e+03
-415.613e+03

0.

0.
778.
1.

e

458.
-140.
-531.
-531.

-373.
-373.
-125.
366.
818.

[

000e+00

000e+00
620e+03
314e+06

.617e+06
.738e+06
.672e+06
.447e+06
.032e+06

195e+03
931e+03
547e+03
547e+03

.703e+03
.769%e+03
.382e+06
.783e+06
.902e+06
.780e+06
.378e+06
.514e+03
.114e+03

152e+03
152e+03
754e+03
180e+03
769e+03

.141e+06
.312e+06
.365e+06
.274e+06
.039%e+06
.177e+03
.000e+00

0

.000e+00

MzMin (ft-1bs) MzMax (ft-1lbs)

0.

0.
0.
0.

0.
965.
1.

PN DNN

641.
-63.
-483.
-483.
82.
9309.

000e+00
000e+00
000e+00
000e+00

000e+00
404e+03
630e+06

.007e+06
.162e+06
.090e+06
.825e+06
.330e+06

707e+03
826e+03
278e+03
278e+03
067e+03
849e+03

.733e+06

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00
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-32.
-59.
-87.
-116.
-145.
-174.
-201.
35.
29.
16.

-12.
-30.
-51.
-73.
-96.

-121

-147.

Service II Limit State Envelopes
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

Service III
Span Point

1
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000e+00

000e+00

367e+03 88.
151e+03 60.
395e+03 33.
460e+03 9
662e+03 -10.
283e+03 -21.
602e+03 -30.
372e+03 184.
13%9e+03 165.
641e+03 144
.687e+03 121.
497e+03 98.
874e+03 75.
467e+03 53.
581e+03 34.
992e+03 16.
.609e+03 9
241e+03 3
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Limit State Envelopes
Min Shear (1lbs)

14.
6.
-3.
-18.
-34.
-52.
-70.
-88.
-105.
-122.
-139.
40.
30.
18.
2.
-16.
-36.
-56.
-78.
-99.
-120.
-141.
37.
31.
.080e+03
10.
-1.
-15.
-30.
-46.
-62.
-80.
-98.

21

093e+03
795e+03
811le+03
307e+03
654e+03
619e+03
556e+03
327e+03
787e+03
785e+03
165e+03
310e+03
989e+03
595e+03
653e+03
031e+03
032e+03
933e+03
338e+03
828e+03
960e+03
291e+03
280e+03
108e+03

156e+03
524e+03
169e+03
178e+03
124e+03
867e+03
352e+03
463e+03

148e+03 -172.028e+03 2.213e+06
088e+03 -12.167e+03 2.353e+06
663e+03 -50.442e+03 2.205e+006
.459e+03 -230.554e+03 1.717e+06
256e+03 -509.086e+03 934.169e+03
134e+03 -1.283e+06 134.932e+03
540e+03 -2.493e+006 -303.613e+03
402e+03 -2.493e+06 -303.613e+03
899e+03 -1.711e+006 -49.966e+03
.076e+03 -1.342e+06 532.648e+03
638e+03 -1.045e+006 1.075e+06
744e+03 -785.133e+03 1.460e+06
609e+03 -562.013e+03 1.658e+06
498e+03 -375.799%e+03 1.715e+06
691e+03 -226.491e+03 1.594e+06
969e+03 -114.088e+03 1.298e+06
.695e+03 -38.591e+03 770.656e+03
.315e+03 0.000e+00 0.000e+00
FyMin (1bs) FyMax (1lbs) MzMin (ft-1bs)
6.909e+03 158.098e+03 0.000e+00
78.519e+03 311.067e+03 0.000e+00
65.913e+03 294 .986e+03 0.000e+00
-3.315e+03 147.241e+03 0.000e+00

MzMax (ft-1bs)

0

0
0
0

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)

107.
87.
68.
49.
32.
16.

841.

-12.

-24.

-35.

-43.

141.

122

101.
79.
58.
37.
17.

-849.

-16.

-26.

-36.

128.

115.
99.
83.
66.
50.
34.
20.

450.
-5.

132e+03 0.000e+00 0.000e+00
333e+03 74.684e+03 654.097e+03
235e+03 99.313e+03 1.104e+06
941e+03 73.886e+03 1.357e+06
550e+03 -1.595e+03 1.455e+06
154e+03 -127.133e+03 1.394e+06
625e+00 -302.727e+03 1.194e+06
383e+03 -528.376e+03 834.249%e+03
298e+03 -804.081e+03 335.854e+03
324e+03 -1.224e+06 -192.335e+03
342e+03 -1.951e+06 -563.727e+03
040e+03 -1.951e+06 -563.727e+03
.426e+03 -1.028e+06 -67.551e+03
096e+03 -462.745e+03 576.382e+03
519e+03 -173.880e+03 1.148e+06
132e+03 27.683e+03 1.495e+06
345e+03 145.525e+03 1.601e+06
564e+03 109.236e+03 1.497e+06
258e+00 -46.537e+03 1.152e+06
501e+03 -295.079e+03 593.077e+03
714e+03 -880.976e+03 -8.098e+03
022e+03 -1.766e+06 -419.511e+03
991e+03 -1.766e+06 -419.511e+03
268e+03 -1.198e+06 -176.279e+03
502e+03 -898.483e+03 255.201e+03
357e+03 -657.003e+03 647.824e+03
932e+03 -452.42%e+03 929.248e+03
359e+03 -284.760e+03 1.081e+06
415e+03 -153.996e+03 1.132e+06
505e+03 -60.139e+03 1.060e+06
.263e+03 -3.187e+03 866.151e+03
586e+00 16.859e+03 514.858e+03
812e+03 0.000e+00 0.000e+00

.000e+00
.000e+00
.000e+00
.000e+00



Service III Limit State Envelopes
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Fatigue Limit State Envelopes
Span Point

1
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Min Shear (1lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolololNolNolNoNololNeolNolNoNoloNoNoNoNoloNoNoNo oo NoNoNo oo No Ne)

Fatigue Limit State
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

000e+00

Envelopes
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

eNeoNeolololNoNeolNoNololNolNolNoNoloNoNoNoNoloNoNoNo oo NoNoNo oo No Ne)

FyMin (1bs)
14.093e+03
83.653e+03
73.303e+t03
5.812e+03

000e+00

FyMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

FyMax (1bs)
107.132e+03
226.760e+03
214.271e+03

98.463e+03

0.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolololNoNeolNoNololNolNoloNoloNoNoNoNoloNoNoNo oo NoNoNo oo No Ne)

MzMin (ft-1bs) MzMax (ft-1lbs)

0.

0
0.
0

0.

eNeoNeolololNeoNeolNoNololNeolNoNoNoloNoNoNoNoloNoNoNo oo NoNoNo oo No Ne)

000e+00

.000e+00

000e+00

.000e+00

000e+00

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMax (lbs) MzMin (ft-1bs)

0.000e+00
0.000e+00
0.000e+00
0.000e+00

0.

0.
0.
0.

000e+00
000e+00
000e+00
000e+00

0

0
0
0

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1lbs)
0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

.000e+00
.000e+00
.000e+00
.000e+00

MzMax (ft-1bs)

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00



Washington State Department of Transporation
Bridge and Structures Office
QConBridge Version 1.0

Code: LRFD First Edition 1994

Span Data

QConBridge

Run 2 Output

Dual Truck Axle Rxn = 85.662

No Impact
No Lane

Span 1 Length: 70.750 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (inn4) (psi) (pcf)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State

(ft) gM qv gM gv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00
Service Limit State Factors: Ductility 1.00 Redundancy 1.00

Span 2 Length: 91.500 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (in"4) (psi) (pct)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gv aM gv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00
Service Limit State Factors: Ductility 1.00 Redundancy 1.00

Span 3 Length: 60.750 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (in%4) (psi) (pcf)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gv aM qv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00
Service Limit State Factors: Ductility 1.00 Redundancy 1.00

Support Data

Support 1 Roller

Importance 1.00
Importance 1.00

Importance 1.00
Importance 1.00

Importance 1.00
Importance 1.00




Support 2 Pinned

Support 3 Pinned

Support 4 Roller

Loading Data

DC Loads
Self Weight Generation Disabled
Traffic Barrier Load 1.000e+03 plf

DW Loads
Utility Load Disabled
Wearing Surface Load Disabled

Live Load Data
Live Load Generation Parameters

Design Tandem : Enabled

Design Truck : 17 rear axle spacing increments

Dual Truck Train : Headway Spacing varies from 50.000 ft to 223.000 ft using 173
increments

Dual Tandem Train: Disabled

Fatigue Truck : Disabled

Live Load Impact

Truck Loads 0.000%
Lane Loads -100.000% < Impact
Fatigue Truck 15.000%
Pedestrian Live Load 0.000e+00 plf
Load Factors
Strength I DC min 0.900 DC max 1.250 DW min 0.650 DW max 1.500 LL 1.750
Service I DC 1.000 Dw 1.000 LL 1.000
Service II DC 1.000 DwW 1.000 LL 1.300
Service III DC 1.000 Dw 1.000 LL 0.800
Fatigue DC 0.000 DwW 0.000 LL 0.750
Analysis Results
DC Dead Load
Span Point Shear (1lbs) Moment (ft-1bs)
1 0 25.587e+03 0.000e+00
1 1 18.512e+03 156.005e+03
1 2 11.437e+03 261.956e+03
1 3 4.362e+03 317.850e+03
1 4 -2.712e+03 323.689%e+03
1 5 -9.787e+03 279.473e+03
1 6 -16.862e+03 185.200e+03
1 7 -23.937e+03 40.872e+03
1 8 -31.012e+03 -153.510e+03
1 9 -38.087e+03 -397.949e+03
1 10 -45.162e+03 -692.444e+03
2 0 46.706e+03 -692.444e+03
2 1 37.556e+03 -306.943e+03
2 2 28.406e+03 -5.165e+03
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DC Dead Load

Pier
1

2
3
4

DW Dead Load
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Span Point

1
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.256e+03
.106e+03
956.
.193e+03
.343e+03
.493e+03
.643e+03
.793e+03
.333e+03
.258e+03
.183e+03
.108e+03
.033e+03
.958e+03
.883e+03
.191e+03
.266e+03
.341e+03
.416e+03

236e+00

Fx (lbs)

.000e+00
.000e+00
.000e+00
.000e+00

Shear (1lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNeololoNolNoNoNoloNololololNoNolNolololNolNolololololNoNolNololeNo ol

000e+00

25.
91.
85.
20.

212.890e+03
347.223e+03
397.834e+03
364.722e+03
247.888e+03
47.331e+03
-236.947e+03
-604.948e+03
-604.948e+03
-378.378e+03
-188.714e+03
-35.955e+03
79.898e+03
158.845e+03
200.887e+03
206.024e+03
174.255e+03
105.580e+03
0.000e+00

Fy (1bs)
587e+03
868e+03
126e+03
416e+03

Moment (ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeololoNeoNoNololoNoNoNololNeoNoNoNoNoNoNoNoNo o oo NoNol oo NoNoN o}

M

z
0
0
0
0

(ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00



DW Dead Load

Pier
1

2
3
4

Live Load Envelopes
Min Shear (lbs)

Span Point

1
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Live Load Envelopes

Pier
1

2
3
4

0
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Fx (1lbs)
.000e+00
.000e+00
.000e+00
.000e+00

o O O o

-7.778e+03 61.
-7.778e+03 52.
-10.472e+03 43.
-16.412e+03 35.
-23.693e+03 28.
-32.115e+03 20.
-40.154e+03 14.
-47.703e+03 9.
-54.660e+03 5.
-60.919e+03 2.
-66.375e+03 1.
-4.673e+03 64.
-4.673e+03 60.
-7.199e+03 52.
-12.624e+03 44,
-20.140e+03 35.
-28.377e+03 27.
-36.933e+03 19.
-45.453e+03 11.
-53.575e+03 6.
-60.940e+03 6.
-67.213e+03 6.
-2.168e+03 63.
-2.168e+03 58.
-5.592e+03 52.
-9.627e+03 45.
-14.113e+03 37.
-20.159e+03 29.
-27.180e+03 22.
-34.758e+03 15.
-42.749e+03 10.
-51.091e+03 9.
-59.669e+03 9.

FxMin (1bs)

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

(Per Lane)

FxMax (1lbs)

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00

Design Tandem + Lane Envelopes (Per

Span Point
1 0
1 1
1 2
1 3
1 4
1 5
1 6
1 7

Min Shear (1lbs)

-5.543e+03 47.
-5.543e+03 41.
-10.472e+03 35.
-16.412e+03 29.
-22.159%9e+03 24.
-27.643e+03 18.
-32.793e+03 13.

-37.538e+03 9.

310e+03
531e+03
995e+03
806e+03
068e+03
885e+03
361e+03
469e+03
505e+03
115e+03
329e+03
950e+03
279e+03
692e+03
438e+03
876e+03
361e+03
267e+03
946e+03
744e+03
232e+03
232e+03
343e+03
975e+03
486e+03
410e+03
811le+03
786e+03
046e+03
894e+03
034e+03
869e+03
869e+03

FyMin (1bs)
-7.778e+03
-6.002e+03
-8.401e+03
-9.869e+03

Lane)

757e+03
664e+03
662e+03
821e+03
212e+03
905e+03
971e+03
469e+03

-119.
-59.
0.

85.662e+03

82.260e+03
59.669e+03

-117

-156.
-196.
-235.
-274.

Fy (1lbs) Mz (ft-1bs)
0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00

(Per Lane)

000e+00
033e+03
066e+03
100e+03
133e+03
167e+03
200e+03
234e+03
267e+03
770e+03
315e+03
315e+03
137e+03
435e+03
411e+03
386e+03
361e+03
510e+03
271e+03
031e+03
507e+03
284e+03
284e+03
807e+03
664e+03
706e+03
748e+03
790e+03
832e+03
874e+03
916e+03
958e+03
000e+00

FyMax (1bs)
61.310e+03

000e+00
217e+03
435e+03
.653e+03
870e+03
088e+03
306e+03
524e+03

0.
371.
622.
759.
821.
805.
729.
574.
359.
152.
94.
94.
186.
440.
678.
820.
853.
809.
656.
413.
170.
131.
131.
137.
318.
494.
617.
672.
684.
633.
519.
310.

0.

Mz

[eNeNeNe]

0.
294.
504.
632.
685.
674.
610.
492.

000e+00
663e+03
542e+03
993e+03
639e+03
080e+03
700e+03
036e+03
727e+03
485e+03
052e+03
052e+03
812e+03
312e+03
592e+03
243e+03
929e+03
383e+03
943e+03
707e+03
608e+03
761e+03
761e+03
535e+03
116e+03
050e+03
842e+03
543e+03
799e+03
478e+03
406e+03
382e+03
000e+00

(ft-1bs)

.000e+00
.000e+00
.000e+00
.000e+00

000e+00
778e+03
627e+03
964e+03
207e+03
342e+03
058e+03
929e+03

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1lbs)

0.
-55.
-110.
-165.
-220.
-275.
-330.
-385.
-440.
-570.
-863.
-863.
-514.
-324.
-267.
-210.
-153.
-162.
-205.
-248.
-465.
-795.
-795.
-562.
-479.
-419.
-359.
-299.
-239.
-179.

Not interested
in the overall
envelope.

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

0.
-39.
-78.
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-41.
-45.
-48.

-3.

-3.

=7.
-12.
-17.
-23.
-29.
-35.
-40.
-45.
-48.

-1.
.097e+03

-5.

-9.
-14.
-19.
-24.
-29.
-35.
-41.
-47.

824e+03
534e+03
642e+03
496e+03
496e+03
19%e+03
311e+03
937e+03
827e+03
739%9e+03
430e+03
656e+03
188e+03
737e+03
572e+03

592e+03
627e+03
113e+03
052e+03
313e+03
854e+03
610e+03
517e+03
509e+03

46.
44,
40.
34.
29.
23.
.236e+03
11.
.744e+03
.519e+03
.519e+03
47.
45.
.309e+03
36.
32.
27.
21.
15.
10.
.025e+03
.025e+03

17

41

Design Tandem + Lane Envelopes (Per
FxMin (1bs)

Pier
1

2
3
4

Design Truck + Lane Envelopes

0.
0.000e+00
0.

0.000e+00

Span Point

1

WWWWWNRNNONNONNONRNONONRF PR e

0
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000e+00

000e+00

Min Shear (lbs)

=7.

=7.

-8.
-15.
-23.
-32.
-40.
-47.
-54.
-60.
-66.

-4

-4.

-6.
-12.
-20.
-28.
-36.
-45.
-53.
-60.
-67.

-2
-2

-4,
-8.
-14.

.505e+03
.115e+03
994.

701e+00
618e+03
858e+03
145e+03
780e+03
012e+03
083e+03

715e+03

360e+03
161e+03

972e+03
180e+03
032e+03
582e+03
894e+03
034e+03

-313.
-352.
-392.
-392.
-276.
-235.
-193.
-152.
-111.

-121

-153.
-185.
-217.
-426.
-426.
-384.
-341.
-298.
-256.
-213.
-170.
-128.

-85.

-42.

741e+03
959e+03
177e+03
177e+03
636e+03
282e+03
927e+03
573e+03
218e+03
.599%e+03
594e+03
590e+03
586e+03
808e+03
808e+03
127e+03
446e+03
765e+03
085e+03
404e+03
723e+03
042e+03
361e+03
680e+03
.000e+00

FyMax (1lbs)
47.757e+03
49.278e+03
49.576e+03
47.509e+03

334.
152.

70.

70.
186.
399.
568.
673.
703.
665.
553.
381.
170.

95.

95.
137.
298.
433.
532.
583.
590.
544.
432.
252.
.000e+00

677e+03
485e+03
375e+03
375e+03
812e+03
995e+03
964e+03
478e+03
322e+03
101e+03
581e+03
803e+03
608e+03
554e+03
554e+03
535e+03
650e+03
582e+03
404e+03
803e+03
821e+03
103e+03
672e+03
218e+03

MzMin (ft-1bs)

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

MzMax (ft-1bs)

0

0
0
0

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

Lane)

FxMax (1bs) FyMin (1bs)
0.000e+00 -5.543e+03
0.000e+00 -4.491e+03
0.000e+00 -6.092e+03
0.000e+00 -7.025e+03

(Per Lane)
778e+03 61.310e+03
778e+03 52.531e+03
034e+03 43.995e+03
951e+03 35.806e+03
693e+03 28.068e+03
115e+03 20.885e+03
154e+03 14.361e+03
703e+03 8.953e+03
660e+03 4.294e+03
919e+03 1.931e+03
375e+03 1.329e+03

.673e+03 64.950e+03
673e+03 60.279e+03
484e+03 52.692e+03
624e+03 44.438e+03
140e+03 35.876e+03
377e+03 27.361e+03
933e+03 19.267e+03
453e+03 11.946e+03
575e+03 6.232e+03
940e+03 6.232e+03
213e+03 6.232e+03
.168e+03 63.343e+03
.168e+03 58.975e+03
473e+03 52.486e+03
628e+03 45.410e+03
000e+03 37.811e+03

0.
-55.
-110.
-165.
-220.
-275.
-330.
-385.
-440.
-495.
-550.
-550.
-381.
-324.
-267.
-210.
-153.
-162.
-205.
-248.
-290.
-599.
-599.
-539.
-479.
-419.
-359.

000e+00
033e+03
066e+03
100e+03
133e+03
167e+03
200e+03
234e+03
267e+03
301e+03
334e+03
334e+03
460e+03
435e+03
411e+03
386e+03
361le+03
510e+03
271e+03
031e+03
792e+03
580e+03
580e+03
622e+03
664e+03
706e+03
748e+03

0.
371.
622.
759.
821.
805.
729.
574.
359.
123.

94.

94.
l46.
440.
678.
820.
853.
809.
656.
413.
137.
131.
131.
118.
318.
494,
617.

000e+00
663e+03
542e+03
993e+03
639e+03
080e+03
700e+03
036e+03
727e+03
014e+03
052e+03
052e+03
651e+03
312e+03
592e+03
243e+03
929e+03
383e+03
943e+03
707e+03
961e+03
761e+03
761e+03
585e+03
116e+03
050e+03
842e+03

.000e+00
.000e+00
.000e+00
.000e+00
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-20.
-27.
-34.

-42

-51.
-59.

Design Truck + Lane
FxMin (1bs)

Pier
1

2
3
4

Dual Truck Train + Lane Envelopes

0.
0.000e+00
0.

0.000e+00

Span Point

1
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Dual Truck Train + Lane Envelopes

Pier
1

2
3
4

Dual Tandem
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000e+00

000e+00

Min Shear (1lbs)

0.

[eNeoNeoBoNoNoNoloNeololololololNoNoNolololNoNolololNolNoNoNolNololNelNolNol

FxMin (1lbs)

0.

Span Point
1 0
1 1

000e+00

0.000e+00
0.
0.000e+00

000e+00

Min Shear (1lbs)

0.

-299
-239
-179
-119

-59.

.790e+03
.832e+03
.874e+03
.916e+03
958e+03
.000e+00

FyMax (1lbs)
61.310e+03
71.249e+03
71.679e+03
59.669e+03

672.543e+03
684.799e+03
633.478e+03
519.406e+03
310.382e+03

0.000e+00

MzMin (ft-1bs)

0.000e+00
0.000e+00
0.000e+00
0.000e+00

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)

0.

O O OO oo

-396.
-570.
-863.
-863.
-514.
-296.

[eNeoNeNe

-465.
-795.
-795.
-562.
-431.
-377.

O O O O oo

85.662e+03
82.260e+03
0.000e+00

000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
240e+03
770e+03
315e+03
315e+03
137e+03
951e+03
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
507e+03
284e+03
284e+03
807e+03
697e+03
735e+03
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMax (1bs)
0.000e+00

Mz

0.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNeoBoNoNoNoloNoNolololololNoNololololNoNolololNoNoNolNoleololNoelNolNol

(ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00

[eNeNeNe]

Dual Truck Axle
Rxn — No Impact
and No Lane

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

159e+03 29.786e+03
180e+03 22.046e+03
758e+03 14.405e+03
.749e+03 9.869e+03
091e+03 9.869e+03
669e+03 9.869e+03
Envelopes (Per Lane)

FxMax (1bs) FyMin (1bs)
0.000e+00 -7.778e+03
0.000e+00 -6.002e+03
0.000e+00 -8.401e+03
0.000e+00 -9.869%e+03

(Per Lane)
000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00

(Per Lane)

FxMax (1bs) FyMin (1bs)
0.000e+00 0.000e+00
0.000e+00 -5.402e+03
0.000e+00 -7.561e+03
0.000e+00 0.000e+00

Train + Lane Envelopes (Per Lane)
000e+00 0.000e+00
000e+00 0.000e+00

0.

0
0

.000e+00
.000e+00

0.000e+00
0.000e+00
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Dual Tandem Train +
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

Fatigue Truck Envelopes (Per Lane)
Min Shear (1lbs) Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)

Span Point

1

MNP RREPRRRR R R

0

WO Jo Ul WNEFE OO WOWTJo U b WD -

0.

eNeoNeololoNoNolNoNoloNoNoNoNoNoNoNo oo Ne]

000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00

.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
.000e+00 0.000e+00 0.000e+00 0.000e+00
Lane Envelopes (Per Lane)

FxMax (1bs) FyMin (1bs) FyMax (1lbs) MzMin (ft-1bs) MzMax (ft-1bs)
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
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Fatigue Truck Envelopes

Pier
1

2
3
4
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FxMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Strength I Limit State Envelopes

Span Point

1
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9.

3.
-8.
-24.
-44.
-68.
-91.
-113.
-134.
-154.
-172.
33.
25.
12.
-4,
-26.
-48.
-74.
-101.
-126.
-151.
-173.
32.
27.
15.

=

=

-10.
-26.
-44.
-63.
-85.
-107.
-129.
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[

Min Shear (1lbs)

416e+03 1
04%e+03 1
033e+03
794e+03
853e+03
436e+03
347e+03
403e+03
420e+03 -
218e+03 -
609e+03 -
857e+03 1
622e+03 1
966e+03 1
763e+03 1
150e+03
799e+03
876e+03
223e+03
874e+03 -
200e+03 -
615e+03 -
504e+03 1
036e+03 1
577e+03 1

.049e+03 1

269e+03
317e+03
071e+03
567e+03
145e+03
338e+03
942e+03

Strength I Limit State Envelopes

Pier
1
2
3

FxMin (1lbs)
0.000e+00
0.000e+00
0.000e+00

FxMax (1bs)
0.000e+00
0.000e+00
0.000e+00

OO OO0 OOOOOooOo

(Per Lane)

27

72

27

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

277e+03
071e+03
290e+03
114e+03
678e+03

957e+03
972e+03
275e+03
576e+03
319e+03

434e+03
719e+03
838e+03
417e+03
077e+03
342e+03
296e+03
041e+03
173e+03
408e+03
267e+03
029e+03

103e+03
211e+03
573e+03
435e+03
843e+03
119e+03

103e+03

FyMin (1bs)
9.416e+03
72.176e+03
61.912e+03

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

OO OO0 OOOOooOo

FyMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

0.000e+00
44.096e+03
43.143e+03
-2.859e+03
-93.913e+03
-230.016e+03
-411.170e+03
-637.374e+03
-962.356e+03
-1.496e+06
-2.376e+06
-2.376e+06
-1.283e+06
-574.21%e+03
-276.368e+03
-55.675e+03
89.667e+03
43.856e+03
-136.125e+03
-391.457e+03
-1.110e+06
-2.147e+06
-2.147e+06
-1.457e+06
-1.075e+06
-779.429e+03
-557.650e+03
-381.671e+03
-238.907e+03
-129.357e+03
-53.023e+03
-9.904e+03
0.000e+00

FyMax (1bs)
139.277e+03
264.745e+03
250.364e+03

OO OO ODOOOOOooOo

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

MzMin (ft-1bs) MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

0.
845.
1.
.727e+06
.842e+06
.758e+06
.508e+06
.055e+06
491.
-91.
-458.
-458.
.673e+03
.897e+03
.453e+06
.869e+06
.991e+06
.872e+06
.459%e+06
.152e+03
.313e+03
-313.
-313.
-99.
386.
832.
.181e+06
.375e+06
.449e+06
.366e+06
.126e+06
.144e+03
.000e+00

e

S

000e+00

000e+00

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)
39.
15.
91.
68.
46.
.740e+03
9.
-4,
18.
30.
38.
.045e+03
52.
27.
01.
75.
49.
26.
5.
12.
21.
29.
61.
46.
.080e+03
07.
86.
64.
43.
25.
10.
.364e+03
-1.

000e+00
418e+03
416e+06

364e+03
305e+03
608e+03
608e+03

871e+03
871e+03
853e+03
861e+03
228e+03

0.000e+00
0.000e+00
0.000e+00
0.000e+00

MzMin (ft-1bs) MzMax (ft-1lbs)

0.
0.
0.

000e+00
000e+00
000e+00

0.000e+00
0.000e+00
0.000e+00
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0.

000e+00

0.000e+00

Service I Limit State Envelopes
Min Shear (1lbs)

Span Point

1
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17.
10.
965.
-12.
-26.

-41

-57.
-71.
-85.
-99.
-111.
42.
32.
21.
6.
-10.
-27.
-45.
-62.
-80.
-96.
-112.
38.
32.

22

12.
1.
-10.
-23.
-36.
-51.
-65.
-80.

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

0.
100.
151.
152.
103.
.305e+03
-144.
-344.
-593.
-968.

-1.

-1.
-821.
-329.
-54.
136.
244,
202.
.617e+03
-200.
-702.

-1.

-1.
-941.
-668.
-455.
-279.
-140.
-38.

26.

54.

45.
.000e+00

Service I Limit State Envelopes
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

809%9e+03 86.
734e+03 71.
105e+00 55.
049e+03 40.
405e+03 25.
.903e+03 11
016e+03 -2.
640e+03 -14.
672e+03 -25.
006e+03 -35.
537e+03 -43.
032e+03 111.
882e+03 97.
206e+03 81.
631e+03 63.
034e+03 45,
420e+03 28.
127e+03 11.
797e+03 -5.
069e+03 -19.
584e+03 -29.
007e+03 -38.
164e+03 103.
089%9e+03 93.
.590e+03 80.
480e+03 67.
919%e+03 53.
201e+03 39.
297e+03 25.
950e+03 13.
016e+03 1
433e+03 -4,
086e+03 -10.
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Service II Limit State Envelopes
Min Shear (1lbs)

Span Point

1
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=
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15.
8.
-2.
-16.
-33.
-51.
-69.
-85.
-102.
-117.
-131.
40.
31.
19.
2.

475e+03
400e+03
176e+03
972e+03
513e+03
537e+03
062e+03
952e+03
070e+03
282e+03
449e+03
630e+03
480e+03
046e+03
843e+03

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)
105.
86.

68.

50.

33.
.363e+03
1.
-11.
-23.
-35.
-43.
131.
115.
96.
77.

17

1.103e+03

897e+03
044e+03
433e+03
169e+03
355e+03

.098e+03

500e+03
467e+03
506e+03
971e+03
832e+03
656e+03
835e+03
098e+03
695e+03
982e+03
317e+03
073e+03
397e+03
749e+03
411e+03
561e+03
676e+03
233e+03
669e+03
518e+03
844e+03
744e+03
929e+03
702e+03

.767e+03

472e+03
547e+03

FyMin (1bs)
17.809e+03
85.865e+03
76.725e+03
10.547e+03

291e+03
804e+03
632e+03
911e+03
776e+03

808e+03
627e+03
854e+03
336e+03
434e+03
141e+03
919e+03
906e+03
026e+03

129.942e+03

4

42

0.
84.
118.
103.
37.
-78.
-244.
-459.
-725.
-1.
.814e+06
.814e+06
-975.
-426.
-134.

-1

000e+00
972e+03
889e+03
750e+03
555e+03

999e+03
361le+03
778e+03
720e+03
555e+06
555e+06
080e+03
601e+03
520e+03
837e+03
472e+03
212e+03

699e+03
455e+03
400e+06
400e+06
186e+03
378e+03
661le+03
850e+03
944e+03
944e+03
150e+03
339e+03
622e+03

FyMax (1bs)
86.897e+03
177.531e+03
167.387e+03
80.086e+03

000e+00
462e+03
869e+03
220e+03
515e+03
244e+03
060e+03
931e+03
858e+03
13%e+06

322e+03
932e+03
744e+03

0.

0.
527.
884.

1.

1.
.084e+06

914.
614.
206.
-245.
-598.
-598.
-120.
435.
891.
.167e+06
.251e+06
.174e+06
904.
461.
-66.
-473.
-473.
-240.
129.
458.
697.
831.
885.
839.
693.
415.
.000e+00

1

000e+00

000e+00
669e+03
498e+03
077e+06
145e+06

901e+03
908e+03
217e+03
464e+03
391e+03
391e+03
131e+03
146e+03
482e+03

832e+03
039%9e+03
338e+03
187e+03
187e+03
842e+03
402e+03
094e+03
740e+03
388e+03
687e+03
503e+03
662e+03
962e+03

0

.000e+00

MzMin (ft-1bs) MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

0.
639.
1.
.305e+06
.391e+06
.326e+06
.133e+06
787.
314.
-199.
-570.
-570.
-64.
567.
.095e+06

o e

000e+00

000e+00

000e+00
168e+03
071e+06

119e+03
135e+03
719%9e+03
176e+03
176e+03
087e+03
240e+03

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00
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-16.
-35.
-56.
-76.
-96.
-114.
-132.
37.
31.
20.

-2.
-16.
-31.
-47.
-63.
-80.
-97.

Service II Limit State Envelopes
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

Service III
Span Point

1
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000e+00

000e+00

076e+03 56.
934e+03 36.
207e+03 16.
433e+03 -1
142e+03 -17.
866e+03 =-27.
171e+03 -36.
513e+03 122.
438e+03 110.
912e+03 96.
.592e+03 81.
314e+03 65.
249e+03 48.
451e+03 32.
378e+03 18.
841e+03 4
761e+03 -1
987e+03 =7.
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Limit State Envelopes
Min Shear (1lbs)

19.
12.
3.
-8.
-21.
-35.
-48.
-62.
-74.
-86.
-98.
42.
33.
22.
9.
-6.
-21.
-37.
-53.
-69.
-84.
-98.
38.
32.
23.
14.
4.
-6.
-17.
-29.
-42
-55.
-68.

364e+03
289e+03
059e+03
766e+03
666e+03
479e+03
985e+03
100e+03
740e+03
822e+03
262e+03
967e+03
817e+03
646e+03
156e+03
006e+03
745e+03
740e+03
706e+03
354e+03
396e+03
564e+03
597e+03
522e+03
708e+03
406e+03
741e+03
169e+03
861le+03
999e+03

.466e+03

215e+03
152e+03

745e+03
525e+03
853e+03

.813e+03

726e+03
541e+03
691e+03
679e+03
925e+03
416e+03
141e+03
188e+03
680e+03
543e+03
471e+03

.777e+03
.511e+03

586e+03

FyMin (1bs)
15.475e+03
84.064e+03
74.205e+03
7.586e+03

73.721e+03
198.464e+03
153.458e+03
-18.964e+03
-275.109e+03
-842.107e+03
-1.638e+06
-1.638e+06
-1.110e+06
-812.277e+03
-581.573e+03
-387.774e+03
-230.881e+03
-110.893e+03
-27.811e+03
18.364e+03
27.634e+03
0.000e+00

FyMax (1lbs)
105.291e+03
203.230e+03
192.065e+03

97.987e+03

o e

224

.413e+06
.507e+06
.416e+06
.101e+06

585.

-15.
-433.
-433.
-199.
.837e+03
606.
883.
.033e+06
.091e+06
.029e+06
849.
5009.
.000e+00

151e+03
155e+03
658e+03
658e+03
582e+03

309e+03
093e+03

484e+03
077e+03

MzMin (ft-1bs)

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

MzMax (ft-1bs)

0

0
0
0

Max Shear (1lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

74.
60.
46.
33.
19.
6.
-5.
-16.
-26.
-36.
-44.
98.
85.
70.
54.
38.
22.
7.
.786e+03
-21.
-30.
-39.
91.
81.
70.
58.
46.
33.
21.
10.
-239.
-6.
-12.

=7

635e+03
538e+03
634e+03
008e+03
742e+03
920e+03
372e+03
361e+03
607e+03
394e+03
098e+03
666e+03
779e+03
560e+03
807e+03
807e+03
845e+03
219e+03

098e+03
658e+03
808e+03
007e+03
438e+03
172e+03
436e+03
282e+03
787e+03
520e+03
523e+03
789e+00
446e+03
521e+03

0.000e+00
111.97%e+03
173.902e+03
185.770e+03
147.582e+03
59.339%e+03
-78.959e+03
-267.314e+03
-505.724e+03
-854.566e+03
-1.383e+06
-1.383e+06
-718.253e+03
-264.714e+03
-1.038e+03
178.914e+03
275.145e+03
234.714e+03
83.671e+03
-151.093e+03
-609.353e+03
-1.241e+06
-1.241e+06
-828.624e+03
-572.445e+03
-371.720e+03
-207.900e+03
-80.986e+03
9.022e+03
62.125e+03
78.322e+03
57.614e+03
0.000e+00

0.
453.
759.
925.
981.
923.
768.
500.
134.

-275.
-617.
-617.
-157.
347.
755.

1.

1.

1.
773.
378.

-100.
-499.
-499.
-268.
65.
359.
574.
696.
748.
.807e+03
589.
353.
.000e+00

712

000e+00
336e+03
990e+03
845e+03
001e+03
537e+03
961e+03
101e+03
271e+03
961e+03
202e+03
202e+03
493e+03
084e+03
764e+03
003e+06
080e+06
012e+06
443e+03
297e+03
460e+03
539e+03
539e+03
350e+03
779e+03
284e+03
171e+03
880e+03
727e+03

780e+03
886e+03

.000e+00
.000e+00
.000e+00
.000e+00



Service III Limit State Envelopes
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Fatigue Limit State Envelopes
Span Point

1
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Min Shear (1lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolololNeolNolNoNololNoNoNoNoloNoNoNoNoloNo oo oo NoNoNo oo No Ne)

Fatigue Limit State
FxMin (1bs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

000e+00

Envelopes
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

eNeoNeolololNolNolNoNololNeoNoNoNoloNoNoNoNoloNoNoNo oo NoNoNo oo No Ne)

FyMin (1bs)
19.364e+03
87.066e+03
78.405e+03
12.521e+03

000e+00

FyMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

FyMax (1bs)
74.635e+03
160.398e+03
150.935e+03
68.152e+03

0.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolololNolNeolNoNololNeolNoNoNoloNoNoNoNoNoNoNoNo oo NoNoNo o No No Ne)

FyMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

MzMin (ft-1bs) MzMax (ft-1lbs)

0.
0.000e+00
0.

0.000e+00

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolololNoNolNoNololNeoNoNoNoloNoNoNoNoloNoNoNo oo NoNoNo oo No Ne)

000e+00

000e+00

000e+00

MzMin (ft-1bs)

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

0

0
0
0

Max Shear (1lbs)Min Moment (ft-lbs)Max Moment (ft-1lbs)
0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

.000e+00
.000e+00
.000e+00
.000e+00

MzMax (ft-1bs)

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00



Dual Lane Axle Rxn =54.683 k No Impact

No Truck

Washington State Department of Transporation

Bridge and Structures Office QConBridge

QConBridge Version 1.0 Run 3 Output

Code: LRFD First Edition 1994

Span Data

Span 1 Length: 70.750 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in"2) (in"4) (psi) (pcf)
0.000 1.000e+00 999.999%9e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gv gM gv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00

Service Limit State Factors: Ductility 1.00 Redundancy 1.00

Span 2 Length: 91.500 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in”2) (in~4) (psi) (pcf)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gVv gM gV
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors: Ductility 1.00 Redundancy 1.00

Service Limit State Factors: Ductility 1.00 Redundancy 1.00

Span 3 Length: 60.750 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
(ft) (in”2) (in"4) (psi) (pct)
0.000 1.000e+00 999.999e-03 1.000e+03 999.997e-03

Live Load Distribution Factors

Location Str/Serv Limit States Fatigue Limit State
(ft) gM gv gM gv
0.000 1.000 1.000 1.000 1.000

Strength Limit State Factors:
Service Limit State Factors:

Ductility 1.00
Ductility 1.00

Redundancy 1.00
Redundancy 1.00

Support Data

Support 1 Roller

Importance 1.00
Importance 1.00

Importance 1.00
Importance 1.00

Importance 1.00
Importance 1.00




Support 2 Pinned

Support 3 Pinned

Support 4 Roller

Loading Data

DC Loads
Self Weight Generation Disabled
Traffic Barrier Load 1.000e+03 plf

DW Loads
Utility Load Disabled
Wearing Surface Load Disabled

Live Load Data
Live Load Generation Parameters

Design Tandem : Enabled

Design Truck : 17 rear axle spacing increments

Dual Truck Train : Headway Spacing varies from 50.000 ft to 223.000 ft using 173
increments

Dual Tandem Train: Disabled

Fatigue Truck : Disabled

Live Load Impact
Truck Loads -100.000%
Lane Loads 0.000%
Fatigue Truck 15.000%

4— Impact

Pedestrian Live Load 0.000e+00 plf

Load Factors

Strength I DC min 0.900 DC max 1.250 DW min 0.650 DW max 1.500 LL 1.750
Service I DC 1.000 DwW 1.000 LL 1.000
Service II DC 1.000 Dw 1.000 LL 1.300
Service III DC 1.000 DwW 1.000 LL 0.800
Fatigue DC 0.000 Dw 0.000 LL 0.750
Analysis Results
DC Dead Load
Span Point Shear (1lbs) Moment (ft-1bs)
1 0 25.587e+03 0.000e+00
1 1 18.512e+03 156.005e+03
1 2 11.437e+03 261.956e+03
1 3 4.362e+03 317.850e+03
1 4 -2.712e+03 323.689%e+03
1 5 -9.787e+03 279.473e+03
1 6 -16.862e+03 185.200e+03
1 7 -23.937e+03 40.872e+03
1 8 -31.012e+03 -153.510e+03
1 9 -38.087e+03 -397.949e+03
1 10 -45.162e+03 -692.444e+03
2 0 46.706e+03 -692.444e+03
2 1 37.556e+03 -306.943e+03
2 2 28.406e+03 -5.165e+03
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DC Dead Load

Pier
1

2
3
4

DW Dead Load

=
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Span Point

1
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19
10

956.

-14
-20

.256e+03
.106e+03
236e+00
.193e+03
.343e+03
.493e+03
.643e+03
.793e+03
.333e+03
.258e+03
.183e+03
.108e+03
.033e+03
.958e+03
.883e+03
.191e+03
.266e+03
.341e+03
.416e+03

Fx (1lbs)

.000e+00
.000e+00
.000e+00
.000e+00

Shear (1lbs)

0.

eNeoNeoloNeoNoNeoNoNoNeololoNoNoNeoNoNeoNoNoNeoBoNeoNoNoNoNoNoNoNeo oo Ne)

000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

25.
91.
85.
20.

212.890e+03
347.223e+03
397.834e+03
364.722e+03
247.888e+03
47.331e+03
-236.947e+03
-604.948e+03
-604.948e+03
-378.378e+03
-188.714e+03
-35.955e+03
79.898e+03
158.845e+03
200.887e+03
206.024e+03
174.255e+03
105.580e+03
0.000e+00

Fy (1bs)
587e+03
868e+03
126e+03
416e+03

Moment (ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolNoNeoNoNeoNoNoNeololoNoNoNeoNoNoNoNoNoBoNeoNoNoNoNoNoNoNeo o NoNo N o)

M

(ft-1bs)
.000e+00
.000e+00
.000e+00

z
0
0
0
0.000e+00



DW Dead Load

Pier
1

2
3
4

Live Load Envelopes

Fx (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Fy (1bs)

[oNeNeNe]

(Per Lane)

.000e+00
.000e+00
.000e+00
.000e+00

M

(ft-1bs)
.000e+00
.000e+00
.000e+00

b
0
0
0
0.000e+00

Span Point Min Shear(lbs) Max Shear (lbs)Min Moment (ft-1bs)Max Moment (ft-1bs)
1 0 -4.022e+03 20.388e+03 0.000e+00 0.000e+00
1 1 -4.300e+03 16.158e+03 -28.457e+03 128.301e+03
1 2 -5.133e+03 12.482e+03 -56.914e+03 224.705e+03
1 3 -6.510e+03 9.351e+03 -85.371e+03 289.210e+03
1 4 -8.415e+03 6.747e+03 -113.828e+03 321.818e+03
1 5 -10.825e+03 4.649e+03 -142.285e+03 322.527e+03
1 6 -13.713e+03 3.028e+03 -170.743e+03 291.339%e+03
1 7 -17.041e+03 1.848e+03 -199.200e+03 228.252e+03
1 8 -20.771e+03 1.069e+03 -227.657e+03 133.267e+03
1 9 -24.850e+03 639.704e+00 -303.942e+03 54.212e+03
1 10 -29.225e+03 506.102e+00 -472.774e+03 35.806e+03
2 0 -1.779e+03 31.534e+03 -472.774e+03 35.806e+03
2 1 -1.992e+03 25.916e+03 -242.164e+03 50.778e+03
2 2 -2.688e+03 20.781e+03 -140.475e+03 141.319e+03
2 3 -3.962e+03 16.224e+03 -127.807e+03 267.527e+03
2 4 -5.885e+03 12.316e+03 -119.610e+03 344 .856e+03
2 5 -8.494e+03 9.095e+03 -111.414e+03 368.832e+03
2 6 -11.802e+03 6.572e+03 -103.218e+03 339.455e+03
2 7 -15.790e+03 4.729e+03 -95.022e+03 256.727e+03
2 8 -20.412e+03 3.520e+03 -98.131e+03 131.951e+03
2 9 -25.595e+03 2.872e+03 -206.568e+03 59.151e+03
2 10 -31.228e+03 2.674e+03 -438.560e+03 56.553e+03
3 0 -930.922e+00 26.575e+03 -438.560e+03 56.553e+03
3 1 -1.052e+03 22.825e+03 -307.670e+03 69.701e+03
3 2 -1.439e+03 19.341e+03 -249.258e+03 131.798e+03
3 3 -2.135e+03 16.165e+03 -218.101e+03 197.637e+03
3 4 -3.175e+03 13.335e+03 -186.943e+03 239.958e+03
3 5 -4.597e+03 10.885e+03 -155.786e+03 258.760e+03
3 6 -6.426e+03 8.843e+03 -124.629e+03 254.045e+03
3 7 -8.686e+03 7.231e+03 -93.471e+03 225.811e+03
3 8 -11.393e+03 6.067e+03 -62.314e+03 174.058e+03
3 9 -14.561e+03 5.364e+03 -31.157e+03 98.788e+03 Not interested
3 10 -18.197e+03 5.128e+03 0.000e+00 0.000e+00 .

in the overall
envelope.
Live Load Envelopes (Per Lane)

Pier FxMin (1bs) FxMax (1bs) FyMin (1bs) FyMax (1lbs) MzMiAf(ft-1bs) MzMax (ft-1bs)
1 0.000e+00 0.000e+00 -4.022e+03 20.388e+03 0.000e+00 0.000e+00
2 0.000e+00 0.000e+00 -2.285e+03 0.000e+00 0.000e+00
3 0.000e+00 0.000e+00 -3.605e+03 57.804e+03 0.000e+00 0.000e+00
4 0.000e+00 0.000e+00 -5.128e+03 18.197e+03 0.000e+00 0.000e+00

Design Tandem + Lane Envelopes (Per Lane)

Span Point Min Shear (lbs) Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
1 0 -4.022e+03 20.388e+03 0.000e+00 0.000e+00
1 1 -4.300e+03 16.158e+03 -28.457e+03 128.301e+03
1 2 -5.133e+03 12.482e+03 -56.914e+03 224.705e+03
1 3 -6.510e+03 9.351e+03 -85.371e+03 289.210e+03
1 4 -8.415e+03 6.747e+03 -113.828e+03 321.818e+03
1 5 -10.825e+03 4.649e+03 -142.285e+03 322.527e+03
1 6 -13.713e+03 3.028e+03 -170.743e+03 291.339%e+03
1 7 -17.041e+03 1.848e+03 -199.200e+03 228.252e+03
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Pier
1

2
3
4

Span Point

1

MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

8 -20.771e+03 1.069e+03 -227.657e+03 133.267e+03
9 -24.850e+03 639.704e+00 -303.942e+03 54.212e+03
10 -29.225e+03 506.102e+00 -472.774e+03 35.806e+03
0 -1.779e+03 31.534e+03 -472.774e+03 35.806e+03
1 -1.992e+03 25.916e+03 -242.164e+03 50.778e+03
2 -2.688e+03 20.781e+03 -140.475e+03 141.319e+03
3 -3.962e+03 16.224e+03 -127.807e+03 267.527e+03
4 -5.885e+03 12.316e+03 -119.610e+03 344.856e+03
5 -8.494e+03 9.095e+03 -111.414e+03 368.832e+03
6 -11.802e+03 6.572e+03 -103.218e+03 339.455e+03
7 -15.790e+03 4.729e+03 -95.022e+03 256.727e+03
8 -20.412e+03 3.520e+03 -98.131e+03 131.951e+03
9 -25.595e+03 2.872e+03 -206.568e+03 59.151e+03
10 -31.228e+03 2.674e+03 -438.560e+03 56.553e+03
0 -930.922e+00 26.575e+03 -438.560e+03 56.553e+03
1 -1.052e+03 22.825e+03 -307.670e+03 69.701e+03
2 -1.439%e+03 19.341e+03 -249.258e+03 131.798e+03
3 -2.135e+03 16.165e+03 -218.101e+03 197.637e+03
4 -3.175e+03 13.335e+03 -186.943e+03 239.958e+03
5 -4.597e+03 10.885e+03 -155.786e+03 258.760e+03
6 -6.426e+03 8.843e+03 -124.629e+03 254.045e+03
7 -8.686e+03 7.231e+03 -93.471e+03 225.811e+03
8 -11.393e+03 6.067e+03 -62.314e+03 174.058e+03
9 -14.561e+03 5.364e+03 -31.157e+03 98.788e+03
10 -18.197e+03 5.128e+03 0.000e+00 0.000e+00
Design Tandem + Lane Envelopes (Per Lane)

FxMin (1bs) FxMax (1bs) FyMin (1bs) FyMax (1lbs) MzMin (ft-1bs)
0.000e+00 0.000e+00 -4.022e+03 20.388e+03 0.000e+00
0.000e+00 0.000e+00 -2.285e+03 60.759e+03 0.000e+00
0.000e+00 0.000e+00 -3.605e+03 57.804e+03 0.000e+00
0.000e+00 0.000e+00 -5.128e+03 18.197e+03 0.000e+00

Design Truck + Lane Envelopes (Per Lane)
Min Shear (lbs) Max Shear (lbs)Min Moment (ft-lbs)Max Moment (ft-1bs)
0 -4.022e+03 20.388e+03 0.000e+00 0.000e+00
1 -4.300e+03 16.158e+03 -28.457e+03 128.301e+03
2 -5.133e+03 12.482e+03 -56.914e+03 224.705e+03
3 -6.510e+03 9.351e+03 -85.371e+03 289.210e+03
4 -8.415e+03 6.747e+03 -113.828e+03 321.818e+03
5 -10.825e+03 4.649e+03 -142.285e+03 322.527e+03
6 -13.713e+03 3.028e+03 -170.743e+03 291.339%9e+03
7 -17.041e+03 1.848e+03 -199.200e+03 228.252e+03
8 -20.771e+03 1.069e+03 -227.657e+03 133.267e+03
9 -24.850e+03 639.704e+00 -303.942e+03 54.212e+03

10 -29.225e+03 506.102e+00 -472.774e+03 35.806e+03
0 -1.779e+03 31.534e+03 -472.774e+03 35.806e+03
1 -1.992e+03 25.916e+03 -242.164e+03 50.778e+03
2 -2.688e+03 20.781e+03 -140.475e+03 141.319e+03
3 -3.962e+03 16.224e+03 -127.807e+03 267.527e+03
4 -5.885e+03 12.316e+03 -119.610e+03 344 .856e+03
5 -8.494e+03 9.095e+03 -111.414e+03 368.832e+03
6 -11.802e+03 6.572e+03 -103.218e+03 339.455e+03
7 -15.790e+03 4.729e+03 -95.022e+03 256.727e+03
8 -20.412e4+03 3.520e+03 -98.131e+03 131.951e+03
9 -25.595e+03 2.872e+03 -206.568e+03 59.151e+03

10 -31.228e+03 2.674e+03 -438.560e+03 56.553e+03
0 -930.922e+00 26.575e+03 -438.560e+03 56.553e+03
1 -1.052e+03 22.825e+03 -307.670e+03 69.701e+03
2 -1.439%e+03 19.341e+03 -249.258e+03 131.798e+03
3 -2.135e+03 16.165e+03 -218.101e+03 197.637e+03
4 -3.175e+03 13.335e+03 -186.943e+03 239.958e+03

WWWWWNRONONROLONNONNNDN R PR e
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000e+00
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-4.
-6.
.686e+03
.393e+03
-14.
-18.

-11

Design Truck + Lane
FxMin (1lbs)

Pier
1

2
3
4

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00

597e+03
426e+03

561e+03
197e+03

U1 U1 oy < 0 O

.885e+03
.843e+03
.231e+03
.067e+03
.364e+03
.128e+03

Envelopes (Per Lane)

FxMax (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Dual Truck Train + Lane Envelopes
Span Point

1
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Min Shear (lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[cNeoNoNoNoNoNoNoNoNoNoNoNoloNoNoNoNoloNoNoNololNoNoNoNolNolNoNoNolNoel

000e+00

Dual Truck Train + Lane Envelopes
FxMin (1lbs)

Pier
1

2
3
4

Dual Tandem

Span Point Min Shear (lbs)
0.
0.

1
1

0.

0
0.
0

0
1

000e+00
.000e+00
000e+00
.000e+00

Train + Lane Envelopes
Max Shear (1lbs)Min Moment (ft-1bs)Max Moment (ft-1bs)
.000e+00
.000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

000e+00
000e+00

FyMin (1bs)
-4.022e+03
-2.285e+03
-3.605e+03
-5.128e+03

(Per Lane)

[cNeoNoNoNoNoNoNoNoNoNoNoNoloNoNoNoNoloNeoNoNololNoNoNolNolNolNoNoNolNoel

000e+00

.000e+00
.000e+00
.000e+00

(Per Lane)

0
0

FyMin (1bs)
0.000e+00
-2.056e+03
-3.245e+03
0.000e+00

(Per Lane)

-155.
-124.
-93.
-62.
-31.

0.

[cNoNeNoNoNo]

-204.
-273.
-425.
-425.
-217.
-126.

[ecNoNeNe)

-185.
-394.
-394.
-276.

-224

-196.

O OO O OO

786e+03 258.760e+03
629e+03 254.045e+03
471e+03 225.811e+03
314e+03 174.058e+03
157e+03 98.788e+03
.000e+00 0.000e+00

FyMax (1lbs) MzMin (ft-1bs)

20.388e+03 0.000e+00
60.759%9e+03 0.000e+00
57.804e+03 0.000e+00
18.197e+03 0.000e+00

000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
891e+03 0.000e+00
547e+03 0.000e+00
496e+03 0.000e+00
496e+03 0.000e+00
948e+03 0.000e+00
428e+03 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
911e+03 0.000e+00
704e+03 0.000e+00
704e+03 0.000e+00
903e+03 0.000e+00
.332e+03 0.000e+00
291e+03 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00
.000e+00 0.000e+00

FyMax (1lbs) MzMiT(ft-1bs)

0.000e+00 0.000e+00
0.000e+00
52.023e+03 0.000e+00
0.000e+00 0.000e+00

0
0

.000e+00 0.000e+00
.000e+00 0.000e+00

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

Dual Lane Axle
Rxn — No Impact
and No Truck

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00
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Dual Tandem Train +
FxMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Pier
1

2
3
4

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

Lane Envelopes
FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Fatigue Truck Envelopes (Per Lane)
Span Point

1

MDD NRERRPRERRRE R R
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Min Shear (lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeolBolNeoNoNeoNoNoNeololNoNoNoNeoNoNeoNoNoNe)

000e+00

[eNoNeoNeoNoNeoNoNeoNoNeoloNoNeoNoNeoNoNoNeoNoNoloNoNoNeoNoNoNoBoNeo NoNeo]

[eNeoNeoBolNeoNoNeoNoNoNeololNoNoNoNeoNoNeoNoNoNe)

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

(Per Lane)
FyMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

000e+00

[eNoNeoNeoNoNeoNoNeolNolNeoloNoNeoNoNeoNoNeoNeoNoNoNoNeoNoNeoNoNoNoBoNeo NoNe]

0.

[eNeoNeoBolNeoNoNeoNoNoNeoloNoNoNoNeNoNeoNoNoNe)

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMax (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNoNeoNeoNoNeoNoNeoNoNeoNoNoNeoNoNeoNoNoNeoNoNoloNoNoNeoNoNoNo oo NoNe]

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

MzMin (ft-1bs)

0.
0.000e+00
0.

0.000e+00

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

eNeoNeololNeoNoNeoNoNoNeololNoNoNoNeNoNeoNoNoNo]

000e+00

000e+00

000e+00

MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

Max Shear (1lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

000e+00

000e+00
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.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

Fatigue Truck Envelopes (Per Lane

Pier
1

2
3
4

Strength I Limit
Span Point Min Shear (lbs)
15.
9.

1.
-7.
-18.
-31.
-45.
-59.
-75.
-91.
-107.
38.
30.
20.
10.
-1.
-14.
-30.
-49,
-68.
-89.
-110.
34,
28.
.845e+03
16.
8.
916.
-7.
.940e+03
-30.
-43.
-57.

1
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FxMin (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

=

=
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[

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

State Envelopes
Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
67.
51.
36.
21.
9.
.576e+00
-9.
18.
26.
33.
39.
13.
92.
71.
52.
34.
17.
4.
.332e+03
17.
27.
35.
96.
82.
69.
55.
43,
31.
20.
10.
3.
-3.
-9.

990e+03
135e+03
310e+03
466e+03
116e+03
179e+03 -6
075e+03
744e+03 -
115e+03 -
096e+03 -
596e+03 -
922e+03 1
313e+03
861le+03
396e+03
203e+03
005e+03
896e+03
313e+03
838e+03 -
346e+03 -
642e+03 -
670e+03
990e+03

160e+03
872e+03
702e+00
751e+03

272e+03
409e+03
366e+03

Strength I Limit State Envelopes

Pier
1
2
3

FxMin (1lbs)
0.000e+00
0.000e+00
0.000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00

[eNoNeoNeoNoNeolNolNolNoNoNolNo)

)

71

=7

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMin (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

665e+03
418e+03
142e+03
817e+03
367e+03

876e+03
308e+03
039%e+03
159e+03
760e+03
567e+03
299e+03
874e+03
463e+03
186e+03
112e+03
127e+03

684e+03
052e+03
633e+03
923e+03
767e+03
076e+03
925e+03
377e+03
497e+03
329e+03
682e+03
177e+03
520e+03
399e+03

FyMin (1bs)
15.990e+03
78.682e+03
70.303e+03

[eNoNeoNeoNoNeoNoNolNoNoNolNo)

0.
90.
136.
136.
92.

2

-132.
-311.
-590.

-1.

-1

-807.
-252.
-32.
103.
163.
147.
56.
-129.
-657.
-1.
-1.

-672.
-426.
-255.
-129.

-37.

21
47

40.

2
2

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNoNeoNeoNoNeolNolNolNoNoNolNo)

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMax (1lbs) MzMin (ft-1bs)

0.000e+00
0.000e+00
0.000e+00
0.000e+00

000e+00
605e+03
160e+03
665e+03
120e+03
.525e+03
119e+03
814e+03
288e+03
029%e+06
.692e+06
.692e+06
467e+03
289%e+03
061e+03
182e+03
075e+03
618e+03
811e+03
131e+03
678e+03
523e+06
523e+06
.01l1le+06
095e+03
621e+03
243e+03
665e+03
302e+03
.846e+03
.779e+03
497e+03
.000e+00

FyMax (1bs)
67.665e+03
21.164e+03
07.565e+03

0.
0.000e+00
0.

0.000e+00

0.
419.
720.
903.
967.
913.
741.
450.

95.
-263.
-560.
-560.
-187.

242.
734.

1.

1.

1.
759.
290.

-109.
-445.
-445.
-218.
60.
313.
519.
651.
695.
652.
522.
304.
.000e+00

000e+00

000e+00

000e+00
535e+03
679e+03
432e+03
794e+03
765e+03
344e+03
533e+03
059e+03
282e+03
538e+03
538e+03
386e+03
660e+03
286e+03
037e+06
142e+06
049e+06
133e+03
080e+03
737e+03
485e+03
485e+03
562e+03
805e+03
506e+03
799e+03
388e+03
688e+03
699e+03
422e+03
855e+03

MzMin (ft-1bs)

0.
0.
0.

000e+00
000e+00
000e+00

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

MzMax (ft-1bs)
0.000e+00
0.000e+00
0.000e+00



4

0

.000e+00

0.000e+00

Service I Limit State Envelopes
Span Point

1
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Min Shear (1lbs)
21.

14.

6.

-2.
-11.
.613e+03
-30.
-40.
-51.
-62.
-74.
44,
35.
25.
15.
4.
-7.
-19.
-33.
-46.
-61.
-76.
39.
33.
26.
19.
12.
5.
-2.
-10.
-19.
-28.
-38.

-20

565e+03
211e+03
304e+03
147e+03
127e+03

575e+03 -
978e+03 -
783e+03 -
937e+03 -
387e+03 -
927e+03
563e+03
718e+03
293e+03
221e+03
538e+03
996e+03
134e+03 -
905e+03 -
238e+03 -
022e+03 -
402e+03
205e+03
743e+03
972e+03
857e+03
360e+03
543e+03
878e+03
660e+03
903e+03
614e+03 -

Service I Limit State Envelopes
FxMin (1lbs)

Pier
1

2
3
4

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Service II Limit State Envelopes
Span Point

1
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Min Shear (1lbs)
20.

12.

4.

-4,
-13.
-23.
-34.
-46.
-58.
-70.
-83.
.393e+03
34.
24 .
14.

44

358e+03
921e+03
764e+03
100e+03
652e+03
860e+03
689e+03 -
091e+03 -
015e+03 -
392e+03 -
154e+03 -

966e+03
911e+03
105e+03

-1
12

47

5
-2

44

9.399e+03

976e+03
671e+03
920e+03
713e+03
035e+03
137e+03
833e+03
088e+03
942e+03
447e+03
656e+03
240e+03
472e+03
187e+03
481e+03
422e+03
051e+03

973e+03
771e+03
118e+03
908e+03
083e+03

273e+03
368e+03
843e+03
726e+03

977e+03
288e+03

FyMin (1bs)
21.565e+03
89.583e+03
81.520e+03
15.288e+03

093e+03
519e+03
665e+03
519e+03
059e+03
742e+03
925e+03
534e+03
621e+03
255e+03

700e+03
247e+03
421e+03
348e+03

0.
127.
205.
232.

209

137.
14.
-158.
-381.
-701.
-1.

-1

-549.
-145.
85.
227.
286.

261

152.
-50.
-443.
-1.
-1.

-686

-437.
-254.
-107.

76.

112
111

74.

1
1

0.
119.
187.
206.
175.

94.
-36.
-218.
-449.
-793.

-1
-1

-621.
-187.
46.

57.366e+03

000e+00
548e+03
041e+03
479e+03
.861e+03
187e+03
457e+03
327e+03
168e+03
891e+03
165e+06
.165e+06
108e+03
641e+03
083e+03
612e+03
419e+03
.504e+03
866e+03
799e+03
515e+03
043e+06
043e+06
.049e+03
972e+03
056e+03
045e+03
.059e+03
258e+03
.552e+03
.940e+03
423e+03
.000e+00

FyMax (1lbs)
45.976e+03
52.627e+03
42.931e+03
38.614e+03

000e+00
011le+03
967e+03
867e+03
712e+03
501e+03
765e+03
087e+03
465e+03
074e+03
.307e+06
.307e+06
757e+03
784e+03
741e+03

0

0.
284.
486.
607.
645.
602.
476.
269.
-20.

-343.
-656.
-656.
-256.
136.
480.
692.
766.
704.
504.
179.
-177.
-548.
-548.
-308.
-56.
161.
319.
417.
454.
431.
348.
204.
0.

MzMin

0.

0
0.
0

0.
322.
554.
693.

742

698.
563.
337.

19
-327
-645
-645
-240

178
560

.000e+00

000e+00
307e+03
661le+03
061e+03
508e+03
000e+03
540e+03
125e+03
242e+03
737e+03
637e+03
637e+03
165e+03
153e+03
418e+03
079e+03
666e+03
178e+03
615e+03
283e+03
795e+03
395e+03
395e+03
676e+03
915e+03
682e+03
856e+03
606e+03
933e+03
835e+03
314e+03
369e+03
000e+00

(ft-1bs)
000e+00
.000e+00
000e+00
.000e+00

000e+00
798e+03
073e+03
824e+03
.053e+03
759e+03
941e+03
601e+03
.737e+03
.473e+03
.895e+03
.895e+03
.931e+03
.549e+03
.676e+03

0.

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
45,
34.
23.
13.
4.
-5.
13.
22.
29.
37.
44 .,
78.
63.
49,
35.
22.
10.
.621e+03
.614e+03
22.
32.
42.
66.
57.
.524e+03
38.
29.
20.
12.
.039%e+03
.199e+03
-8.
15.

000e+00

MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

Max Shear (1lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
52.
39.
27.
16.
6.
-3.
12.
21.
29.
37.
.504e+03
87.
71.
55.
40.

000e+00

000e+00
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.455e+03
-10.
-23.
-37.
-53.
-68.
-85.
39.
32.
26.
19.
11.
.981e+03
-4.
-13.
-23.
-33.
-44.

086e+03
537e+03
871e+03
029e+03
917e+03
390e+03
122e+03
889e+03
311e+03
332e+03
904e+03

471e+03
483e+03
078e+03
271e+03
073e+03

26
12

350.

-11

-21.
-31.
-41.
74.
63.

53

43.
33.
24.
15.

-379
=7
-13

Service II Limit State Envelopes
FxMin (1lbs)

Pier
1

2
3
4

0.
0.000e+00
0.

0.000e+00

Service III
Span Point

1
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000e+00

000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Limit State Envelopes
Min Shear (1lbs)

22.
15.
7.
-845.
-9.
-18.
-27.
-37.
-47.
-57.
-68.
45.
35.
26.
16.
5.
-5.
-17.
-29.
-42.
-56.
-69.
39.
33.
.031e+03
20.
13.
6.
-1.
-9.
.381e+03
-25.
-34.

27

=17

370e+03
072e+03
331e+03
361e+00
444e+03
447e+03
832e+03
570e+03
629e+03
967e+03
542e+03
282e+03
962e+03
255e+03
086e+03
398e+03
839%e+03
635e+03
976e+03
823e+03
119e+03
776e+03
588e+03
416e+03

399e+03
492e+03
280e+03
258e+03
140e+03

990e+03
974e+03

.117e+03
.780e+03
374e+00
.195e+03
917e+03
909e+03
316e+03
881le+03
931e+03
.326e+03
123e+03
368e+03
109e+03
379e+03
.209e+03
.127e+00
.368e+03
.749e+03

FyMin (1lbs)
20.358e+03
88.897e+03
80.439e+03
13.749e+03

191.
252.
230.

124

-80.
-505.
-1.
-1.
-778.

-512

-319.
-163.
-43.
38.
84.
93.
65.

1
1

729e+03
995e+03
538e+03
.35%9e+03
238e+03
486e+03
175e+06
175e+06
350e+03
.750e+03
486e+03
128e+03
676e+03
869e+03
510e+03
246e+03
075e+03
.000e+00

795.

877.

806.

581.

218.
-160.
-531.
-531.
-287.
.375e+03
220.
391.
495.
531.
499.
400.
234.
.000e+00

-17

536e+03
316e+03
015e+03
633e+03
869e+03
050e+03
429e+03
429e+03
766e+03

973e+03
844e+03
234e+03
146e+03
578e+03
531e+03
005e+03

FyMax (1lbs) MzMin (ft-1bs)

52.093e+03
70.855e+03
60.272e+03
44.073e+03

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00

MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)

41

31.
21.
11.
2.
-6.
-14.
-22.
-30.
-37.
-44.
71.
58.
45.
32.
19.
8.
-2.
-13.
-23.
-33.
-42.
61.
52.
43.
35.
26.
18.
10.
3.
-3.
-10.
-16.

.898e+03
439e+03
424e+03
843e+03
685e+03
067e+03
439%9e+03
458e+03
156e+03
575e+03
757e+03
933e+03
289e+03
031e+03
236e+03
959e+03
232e+03
935e+03
560e+03
677e+03
345e+03
653e+03
593e+03
518e+03
656e+03
040e+03
701e+03
666e+03
957e+03
593e+03
412e+03
050e+03
313e+03

0.
133.
216.
249.
232.
165.

48.
-118.
-335.
-641.

-1.

-1.
-500.
-117.

110.
251.
308.
282.

171

-31.
-402.
-955.
-955.

-624

-388.
-210.
-69.
34.
101.

131
124

80.

000e+00
240e+03
424e+03
553e+03
626e+03
644e+03
606e+03
487e+03
636e+03
103e+03
070e+06
070e+06
675e+03
546e+03
644e+03
534e+03
702e+03
148e+03
.870e+03
173e+03
202e+03
796e+03
796e+03
.514e+03
120e+03
436e+03
656e+03
216e+03
184e+03
.246e+03
.403e+03
654e+03
.000e+00

0.
258.
441.
549.
581.
537.
418.
223.
-46.

-354.
-663.
-663.
-266.
107.
426.
623.
692.
636.
453.
152.
-189.
-559.
-559.
-322.
-83.
122.
271.
365.
404.
386.
313.
184.
0.

000e+00
647e+03
720e+03
219%e+03
144e+03
495e+03
272e+03
474e+03
896e+03
579e+03
799e+03
799e+03
320e+03
890e+03
912e+03
108e+03
900e+03
287e+03
270e+03
893e+03
626e+03
706e+03
706e+03
617e+03
275e+03
155e+03
864e+03
854e+03
124e+03
673e+03
502e+03
611e+03
000e+00

000e+00

000e+00



Service III Limit State Envelopes
FxMin (1lbs)

Pier
1

2
3
4

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00

FxMax (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

Fatigue Limit State Envelopes
Span Point

1
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Min Shear (lbs)

0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

[eNeoNeoBoNeoNoNeoloNeoNeoNoNeoloNeoNoNoNoNoNoloNoNoNoNeoBoNoNoNoNo o No R o)

Fatigue Limit State
FxMin (1lbs)

Pier
1

2
3
4

0

0
0
0

.000e+00
.000e+00
.000e+00
.000e+00

000e+00

Envelopes
FxMax (1bs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

[eNeoNeoBoNeoNoNeoloNeoNeoNoNoloNeoNoNoNoNoNoloNoNoNoNeoBoNoNoNoNo o No R o)

FyMin (1bs)
22.370e+03
90.040e+03
82.242e+03
16.313e+03

000e+00

FyMin (1lbs)
0.000e+00
0.000e+00
0.000e+00
0.000e+00

1
1

0.

[eNeoNeoBoNeoNoNeoloNeoNeoNoNoloNeoNoNoNoNoNoloNoNoNoNeoBoNoNoNoNo o No R o)

FyMax (1bs)
41.898e+03
40.475e+03
31.370e+03
34.974e+03

000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

MzMin
0

0
0
0

0.

[eNeoNeoBoNeoNoNeoloNeoNoNoNoloNeoNoNoNoNoNoloNoNoNoNeoBoNoNoNoNo o No R o)

(ft-1bs)
.000e+00
.000e+00
.000e+00
.000e+00

000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

FyMax (1lbs) MzMin (ft-1bs)

0.000e+00
0.000e+00
0.000e+00
0.000e+00

0.

0
0.
0

000e+00
.000e+00
000e+00
.000e+00

MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

Max Shear (lbs)Min Moment (ft-1lbs)Max Moment (ft-1bs)
0.
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

000e+00

000e+00

MzMax (ft-1bs)

0.
0.000e+00
0.

0.000e+00

000e+00

000e+00



[LRFD Pier Live Load Distribution | Developed on 12/09/2006
DOT refers to the lowa Department of Transportation. Last Modified on 8/26/2010
OBS refers to the lowa DOT Office of Bridges and Structures

Disclaimer: This software is intended for use by lowa DOT personnel and consultants working for the OBS in their
development of projects for the lowa DOT. Any other use is at the sole discretion of the user. The lowa DOT makes the
software available "AS IS” and assumes no liability nor makes any warranty of any kind, including warranties of
noninfringement, fitness or merchantability whether expressed or implied, to the accuracy or functionality of this software.
By downloading or using this file, you are agreeing to this disclaimer.

The OBS will only support those persons using this software in connection with lowa DOT related business.
Please report any spreadsheet errors to the lowa DOT OBS.

This spreadsheet was developed to aid the design of typical lowa DOT piers. The lowa DOT Bridge Design Manual (BDM)
should be consulted for the most up-to-date policies.

Description:
This spreadsheet allows the user to determine live load beam reactions to a pier cap for varying transverse live load positions and varying numbers

of lanes loaded. The distribution of live load through the slab to the beams is based on the assumption that the slab between beams is simply
supported. Office practice is to distribute the live load to the exterior beam with the assumption that all of the live load on the slab overhang is transferred
to the exterior beam. [However, provision is made in the spreadsheet to distribute live load on the slab overhang to the exterior and first interior beam
based on slab continuity over the simple exterior beam support.] This spreadsheet is designed to facilitate input into the LEAP® RC-PIER® (RC-Pier)
program.

RC-Pier Import Feature:
The loads generated by this spreadsheet can be exported to a text file that can be imported directly into RC-Pier.

Steps:

1.) The user must determine the HL-93 live load axle pier reaction from a software such as QConBridge™. The truck and lane axle reactions must be
determined separately. Impact should be remaoved from the live load truck reation. Multiple Presence Factors should be excluded as well.

2.) The user should fill in the cell input entries on the Geometry tab. Cell input entries are typically shown in bold blue text as:
Cells with calculated output are typically shown in bold red text as:

3.) The Placement tab allows the user to place lanes of live load in different positions along the slab. The resulting beam reactions are based on unit
load influence values of 1.000 kip for the lane and truck axle live loads (see the Geometry tab). Each load case can be stored, recalled, and/or
deleted using the buttons on the Placement tab. (The calculated beam reactions include the Multiple Presence Factors.)

4.) The PierResults tab allows the user to scale the unit load influence beam reactions by the actual truck and lane axle reactions for up to four
piers (i.e. four different live load pier reactions). These live load reactions can be exported to a text file which can be imported directly into RC-Pier.

5.) The LoadGraphs tab allows the user to print a copy of the graphs showing the live load arrangements for each load case.

Limitations:

1.) Up to 10 beam lines can be entered.

2.) Up to 8 lanes of live load can be present in a load case.

3.) Up to 20 load cases can be stored.

4.) Beam reactions, based on the same unit load influence values, can be stored for up to 4 piers.

Motes:

1.) The user must manually place the live loads in order to create a suitable envelope of loads for a pier design. On the Geometry tab the user has
the option to enter some of the pier geomnetry. Entering this geometry allows the pier to be graphed on the Placement tab. The intent is to help the
user to visualize how the live loads should be placed in order to generate the live load envelopes needed for pier design.

2.) On the Placement tab, you must enter both the traffic location and the distributed lane location in order for the graph to plot the new load and for
the beam reactions to be recalculated for the new load.

3.) Artruck axle load is placed on the slab as two concentrated wheel loads spaced 6 apart. The lane axle load is placed as a 10" wide uniformly
distributed load. The truck load is always centered about the lane load.

4.} If you change something on the Geometry tab you should recall each saved load case and resave to overwrite the previous one. The spreadshest does
not automatically update the beam reactions for changas.

5.) The unitLoadResults, calcGraph, and calcBeamRxn tabs contain most of the calculations needed for the spreadsheet to work.




|Specify Bridge Geometry and Live Load

Note- Blue text is for user input

Red text is typ. calculated

Note- Roadway dimensions and beam spacing
~__|should be taken as perpendicular to roadway.
Out to Qut Slab Width (vOOS) 43.160| ft
Roadway Width (vRW) 40.000| ft
Left Curb Width (\LCW): Slab Edge to Gutterline 1.580( ft
Beam Height (vBH) 4.500( ft
Number of Beams (viB) 6
Left Slab Edge to Beam 1 (vBMO01) 3.080( ft
Beam 1 to Beam 2 (vBM12) 7.400( ft
Beam 2 to Beam 3 (vBM23) 7.400( ft
Beam 3 to Beam 4 (vBM34) 7.400( ft
Beam 4 to Beam 5 (vBM45) 7.400( ft
Beam 5 to Beam 6 (vBM56) 7.400( ft
Beam 6 to Beam 7 (vBMGT) ft
Beam 7 to Beam 8 (vBMTE) ft
Beam § to Beam 9 (vBMB9) ft
Beam 9 to Beam 10 (vBM310) ft
[Overhang: 1= Continuous. 0 = Hinged (vOHG) | 0 |
[Traffic Lane Width for Placement (\TLWP) | 12.000] #
% Unit Truck Axle Reaction (vTAR) 1.000| k
Unit Lane Axle Reaction (vLAR) 1.000| k
Traffic Lane Width for Max # of Lanes 12.000] ft
Max. Number of Possible Lanes (vMNPL) 3
Transv. Wheel Spacing (WVS) 6.000( ft
Transv. Lane Distribution Width (WL.DW) 10.000] ft

# [Graph Pier- 1 =Yes. 0 =No (vGP)

1

Mote: Fill out information below if you want to graph the pier.

lane.

[Skew. always positive (VSKW) 32.000] deg |
Pier dimensions should be based on
distances along the skewed cap.
Cap Length {vCL) 49.000| ft
Left Cap Edge to Beam 1 (vLCEB1) 2.688| ft
Cap Height (vCH) 7.000] ft
Round Column: 1 =Yes, 0 =No (WRCOL) 0
Column Diameter or Width (vCW) 20.000| ft
Number of Columns (WNC) 1
Left Cap Edge to Column 1 (vCOLOT) 24.500| ft
Column 1 to Colurnn 2 (vCOL12) ft
Column 2 to Colurnn 3 (vCOL23) ft
Column 3 to Colurnn 4 (vCOL34) ft
Column 4 to Colurnn 5 (vCOL45) ft
| «— Office practice is to use Hinged.
RC-Pier uses Continuous for auto-generation of LL.
| <« Office practice is to use 12 [Number of Lanes MPFE
RC-Pier uses 10, 1 Lane (vMPF1) 1.20
<-- Unit loads for truck and 2 Lanes (WMPF2) 1.00
3 Lanes (WMPF3) 0.85
= 3 Lanes (vMPF4) 0.65

* The truck and lane axle reactions will be treated as influence values first. Thus piers with similar

geometry, but different live load reactions may be scaled from the same set of influence values for

different live load positions.

# Graphing the pier allows the user to better visualize the column locations with respect to the beam

locations.

|F'Iace Traffic Lane Loads |

[Roadway Width [ 0.00000] ® ]

Traffic Lane Location - ft
(kased on left gutterling)

Lane # Min Max Actual

Lane 1 0.00000  23.00000| 2.00000
Lane 2 1400000  28.00000| 14.00000
Lane 3 26.00000 28.00000| 26.00000

(3]

Mumhber of Lanes Occupied

|Numher of Load Cases Stored (20 Max.) = | 7 | M 7 Delete Caza
Fecal Case #
Uniform Lane Load 0.100] kit
Conc Truck Load 0.500] & Beam Reactions [MPF = 0.85
One wheel Line ) Truck Lane Total
Distributed Lane Lacation - ft Beam # | Ruxn (k) Run (k) Run (k)
(based on left lane edge) 1 0.167 0.138 0.304
Lane # Win Max Actual 2 0.505 0.572 1.078
Lane 1 0.00000 2.00000 2.00000 3 0.603 0.565 1.168
Lane 2 0.00000 2.00000 1.00000 4 0.503 0.565 1.168
Lane 3 0.00000 2.00000 0.00000 5 0.505 0.572 1.078
g 0.167 0.138 0.304

Total

2.550

2.550

5.100

Looking Perpendicular to Roadway

Live Load Placement Screen showing the 7" live load case.

These are influence values.




[Unit Load Results

For RC-Pier live load inpurt:

1.} Impact should be excluded from the (truck) reactions.
2.) Multiple Presence Factors (MPF) are included in the reactions.

3.) Beam reactions for truck and lane loads should be entered separately.
4.) Truck load results should be entered first, followed by lane load results.
5.) Auto-generation of live load in RC-Pier assumes the overhang is continuous over the exterior beam.

6.) Auto-generation of live load in RC-Pier assumes 10" traffic lanes.

These are

the pier 1 LL reactions from QConBridge (no impact).

Pier 1

o

This button allows the user to export

Export Pier 1 Loads | <€—— theseloads to a text file that may be

Enter Truck Axle Rxn at Pier | 85.662 | k {5 vzt Flles imported into RC-Pier.
Enter Lane Axle Rxn at Pier 54,683 | k
Truck Axle Rxn Used 85.662 | k Unit Truck Axle Rxn Influence Value 1.000
Lane Axle Rxn Used 54,683 | k Unit Lane Axle Rxn Influence Value 1.000
Beam Reactions {Kips)
Case Number Beam1 Beam?2 Beam3 Beamd4 Beam5 Beamf6 Beam7 Beam8 Beam9 Beam10
1 Truck 54175  48.618 0.000 0.000 0.000 0.000
Lane 34122 30,961 0.536 0.000 0.000 0.000
2 Truck 0.000 0.000 0.000 0.000 48.619 54175
Lane 0.000 0.000 0.000 0.536 30.961 34122
3 Truck 45146 53828 508934  21.416 0.000 0.000
Lane 28435 32632 36.294  12.004 0.000 0.000
" Truck 0.000 0.000 21416 50,834  53.828 45146
Lane 0.000 0,000 12004 36,294 32632 28435
5 Truck 38374 457R4 43204 43294 43,294 4,428
Lane 24170 27,738 30850  26.035  28.008 2641
6 Truck 4,428 43.294 43294 43294 45754 38.374
Lane 2.641 28.008 26,035 30.850 27738 24170
7 Truck 14.267 43.294 51658 51.658  43.294 14267
Lane 7.541 31.302  30.87Y8 30.878  31.302 7.541
8 Truck
Lane
9 Truck
Lane
10 Truck
Lane

These loads may be entered or imported directly into RC-Pier. As required by RC-Pier: impact is
not included, but multiple presence factors (MPFs) are included.




Location of Live Loads (ft)

Case Number Lane 1 Lane2 Lane3 Laned Laneb Lanef Lane7 Lane@
1 Traffic Lane Location 0.000
Distributed Lane Location 0.000
? Traffic Lane Location 28.000
Distributed Lane Location 2.000
3 Traffic Lane Location 0.000 12.000
Distributed Lane Location 0.000 0.000
4 Traffic Lane Location 16.000 28.000
Distributed Lane Location 2.000 2.000
5 Traffic Lane Location 0.000 12.000 24.000
Distributed Lane Location 0.000 0.000 0.000
6 Traffic Lane Location 4.000 16.000 28.000
Distributed Lane Location 2.000 2.000 2.000
7 Traffic Lane Location 2.000 14.000 26.000
Distributed Lane Location 2.000 1.000 0.000
8 Traffic Lane Location
Distributed Lane Location
9 Traffic Lane Location
Distributed Lane Location
10 Traffic Lane Location
Distributed Lane Location

Describes the location of each live load for each load case with respect to the left gutterline.




Graphs depict live load locations for each load case.

Load Case 1

ﬁf z_, |

Looking Perpendicular io Roadway

Load Case 2

1 | <

Looking Perpendicular io Roadway

Load Case 3
1L v | v v
| | | |
| Looking Perpandicular io Roadway |
Load Case 4
] | = A [ v

Looking Perpendicular 1o Roadway




Load Case b

=

Looking Perpendicular io Roadway

Load Case &

—

Looking Perpendicular io Roadway

Load Case 7

1|

Looking Perpendicular io Roadway

Load Case &

—

Looking Perpendicular 1o Roadway




Geometrical Considerations for VVarious Loadings

Average span length is used for superstructure wind loading and braking forces.
Avg Span Length = (0.5)*(70.75* + 91.5*) = 81.125°
Typically average step height, bearing pad height, and average haunch are used for determining

exposed wind areas and distances from lateral superstructure loads to the top of the pier cap. RC-Pier is

not really able to accommodate this in its load auto-generation procedure. Since these additional depths
are relatively small for this bridge they will be ignored.

Avg Step Hgt = [(693.71 + 693.94 + 694.18 + 694.35 + 694.29 + 694.23)/(6 Beams)] — 693.71
= 0.407’ -- Ignored

Bearing Pad Hgt + Pintle Plate Thk =2.5” + 1.5” = 0.333" -- Ignored

1571
A 4
A
2.5”
A 4 A
Length x Width =20” x 10” Z 0.125” Thick Steel Plates

Pad Area = 200 in?
Neoprene Thk =2.5” — (4 plates)*(0.125”) =27
Shear Modulus, Gmax = 0.130 ksi -- 50 Durometer

Avg Haunch =17 =0.083" -- Ignored

Superstructure Wind Area = (2.833” SBC Hgt) + (8” Slab Thk)/(12 in/ft) + (4.5’ Beam Hgt)
=8.00°

Center of Gravity of Superstructure Wind Area to Top of Pier Cap = (0.5)*(8.00) = 4.00°
Dist from Slab Top to Top of Pier Cap = (8” Slab Thk)/(12 in/ft) + (4.5’ Beam Hgt) =5.17’

Earth cover on top of footing is used not only for the fill weight on the footing. It can also figure into
the exposed wind area of the substructure, stream flow forces, and ice forces.

Depth of Earth Cover over Top of Footing = 10° approximate

Equivalent Column Dimensions Wg

Wk = [(0.5)*(n*R?)]/(2*R) :

Wr = [(0.5)*(n)*(1.5)?)/(2*1.5") = 1.178’ _.gi ______________________ L}Iﬂ)
! |

Equiv Column Length = 17" + 2*Wg
Equiv Column Length =17 + 2*1.178’
Equiv Column Length = 19.356’

Use 19.5’ for equivalent column length and 3.0” for column width.



Temperature Considerations

1.) Superstructure Temperature Movement

Pier 1 has laminated neoprene expansion bearings. Pier 2 has fixed bearings. The abutments are
integral. The temperature change is 50 degrees each way from 50 degrees F. The coefficient of

thermal expansion is j = 6x10°° per degree F.
A = (91.5°)*(6x10°® per degree F)*(50 degrees F) = 0.02745° = 0.3294”

Az = A*cos0 = (0.02745°)*(cos(32 deg)) = 0.02328"
AX = A*sin® = (0.02745°)*(sin(32 deg)) = 0.01455’

' 32deg LA

L~

A=0.02745

Load Factors for Temperature Loads

Aashto Lrfd 3.4.1, 5™ Edition, Top of Page 3-12

For substructure design lowa typically uses gross inertia for the pier components. This means we will
use the smaller load factors in Aashto Lrfd Load Tables 3.4.1-1 and 3.4.1-3 for TU when calculating
force effects.



|PIER TEMPERATURE FORCES | Developed on 6/27/2006
DOT refers to the lowa Department of Transportation. Last Modified on 8/26/2010
OBS refers to the lowa DOT Office of Bridges and Structures

Disclaimer: This software is intended for use by lowa DOT personnel and consultants working for the OBS in their
development of projects for the lowa DOT. Any other use is at the sole discretion of the user. The lowa DOT makes the
software available "AS I1S" and assumes no liability nor makes any warranty of any kind, including warranties of
noninfringement, fitness or merchantability whether expressed or implied, to the accuracy or functionality of this
software. By downloading or using this file, you are agreeing to this disclaimer.

The OBS will only support those persons using this software in connection with lowa DOT related business.
Please report any spreadsheet errors to the lowa DOT OBS.

This spreadsheet was developed to aid the design of typical lowa DOT piers. The lowa DOT Bridge Design Manual (BDM)
should be consulted for the most up-to-date policies.

Description:
This spreadsheet will determine the lateral forces that must be applied to the top of a pier in order to produce the corresponding lateral

deflections that are typically induced by the superstructure temperature maovements. The spreadsheet can also generate a STAAD
input file for verification. There are a number of simplifying assumptions made in the spreadsheet. The user is responsible for
understanding those assumptions and for determining their appropriateness for their design.

The "Description”, "Input”, and "Output” worksheets are the only worksheets the user needs to consider. Some intermediate calculations
are performed on the "Input” worksheet. The worksheet area where these are done is clearly marked.

Assumptions & Limitations
1.) Bearing pad flexibility can be considered.

2.) The pier cap stiffness is not considered for single column piers. The cantilevers if present use the average cross-sectional dimensian
of the cap height at end and cap height at center. The cap can be considered "infinitely” stiff (the cap area and inertia are set to 10,000
ft*2 and 100,000 ft*2 respectively If this option is used).

3.) One to five columns can be input. Each column can be of a different height and cross-sectional dimension. Columns can be round or
rectangular, and if rectangular they can also be tapered in one or both directions. Columns are split into five segments and the average
crass-sectional dimensions of the individual segments are used for member properties. Column height input by the user is used in both
directions. The column height is not adjusted by the spreadsheet {ie. column height is not adjusted by one-half of the cap height.)

4.) The rotational flexibilty of the pile footings due to axial pile shortening can be input. Up to 50 piles per footing can be entered. Each footing
can have a different pile arrangement and pile type. Pile arrangements must be symmetrical about the centerline of the column.

5.) The Direct Stiffness Method is used to solve the problem.

6.) The pier is assumed to move as a unit in the weak-axis direction (all columns deflect the same amount). The cap does not contribute to
the model in the weak-axis direction. In the strong-axis direction, the average deflection of the pier at the top of the columns due to a
unit lateral force is used to establish the pier stiffness. This stifness combined with the actual superstructure deflection due to temperature
is then used to determine the actual temperature force.

7.) The action and response of the pier in the X and Z axes directions are treated independently of one another.

|Pier Stiffness and Temperature Forces

This spreadsheet is designed to determine the forces induced in the pier by temperature movemnents from the superstructure. The
temperature movement along the c_l. of the bridge roadway should be broken down into components transverse and parallel to the
pier (always use positive displacements). Once these have been input and the geometry of the pier including any pads and piling

have been defined then the program will determine the forces needed to produce those movements. These forces can be entered

into RC-Pier as a temperature load. The user must ensure that the sign of the forces enterd into RC-Pier are correct.



[ %Dirn ft | ZDirn ft |
[Temperature Movement | o0.01455 | o0.02328 |
Number of Elastomeric Pads 12 0 if no pads
Pad Shear Modulus, G 150.000 | psi
Thickness of Neoprene Onby 2,000 in
Area of One Pad 200.000 in"2
[fe [ 3s00.000 [ psi
Cap Height at Center (v} 7.000 ft
Cap Height at End () 4.000 ft
Cap Depth (Z) 3.500 ft
Treat Cap as Infinitely Rigid? [ I [ cries or (Mg
Left Overhang Length (X} 24,500 ft
Right Owverhang Length (X} 24,500 ft
Mmber of Columns | 1 | Iax of 5 |

See previous page for calculation
of temperature movements.

Expansion Pier

«—

z

X

Treat Pier Cap Axial
Stiffness as Infinitely Rigid?

Y ez or (Mo

Just axial stiffness not bending.

[ Column 1-2 | Column 2-3 |

Column 3-4 | Column 4-5 |

Piling flexibility will be
ignored. Even though we
have T-Piers on a large skew
we have fairly flexible
expansion bearings so the
temperature forces won’t
be that significant.
Additionally the piling
doesn’t add much flexibility
to the pier since the piling is
short and the pile inertia of
the group is large.

[Distance Between Columns (X) [ [ # |
All Columns the Same? Y (")e= or (Njof If yes then only enter information for column 1.
Column Dimensions Column 1, ft | Column 2, ft | Column 3, ft | Column 4, ft [ Column 5, ft
Column Width at Top (X) 19.500 Enter column diameter for round columns.
Column Width at Bottom (X) 19.500 Enter 0 if column is round.
Column Depth at Top (Z) 3.000 / Enter 0 if column is round.
Column Depth at Bottom (Z) 3.000 / Enter 0 if column is round.
Column Height (v} 32.000 Column Height:
- Frame PFier: Top of fig to ctr of cap.
|Inc:|ut|e Piling? | N | (")es or (N}U| T-Pier: Top of ftg to top of cap.
All Piling the Same? | Y | ("')es or (N}U| If yves then onby enter information for footing 1.
|Piling Information Footing 1, ft Footing 2 ft [ Footing 3, ft [ Footing 4, ft Footing 5, ft
Pile: 1=Steel,2=Wood,3=Conc 1 I I
If Concrete Pile, Enter fcin psi HP 1 . ile = * " pile | h
Effective File Length, f 15,000 €—— 0x57 End Bearing Pile = (0.75)*(20’ pile length)
Area of One Pile, ft*2 0.117
Pile Location X, ft Z ft X, ft [ Z ft X, ft [ Z ft X ft Z ft X ft Z ft
1 12,500 6.000 I I
2 12.500 2,000 : P
= e e Pile arrangement based on existing plans.
4 12.500 -6.000
5 7.500 6.000
[ 7.500 2.000
T 7.500 -2.000
3 7.500 -6.000
9 2.500 6.000
10 2.500 2.000
11 2.500 -2.000
12 2.500 -6.000
13 -2.500 G.000
14 -2.500 2.000
15 -2.500 -2.000
16 -2.500 -6.000
1F -7.500 6.000
18 -7.500 2.000
19 -7.500 -2.000
20 -7.500 -6.000
21 -12.500 6.000
22 -12.500 2,000
23 -12.500 -2.000
24 -12.500 -6.000
25
26
2F

Typically the designer does not take pile flexibility into account since the pile
arrangement is unknown and it is conservative to neglect it.




|Results

[Mumber of Columns | 1 |
Are Pads Present? Y
Is Cap Infinitely Rigid? i
Is Piling Considered? M

¥-Dirn, it Z-Dirn, it
|Temperature Movement 0.01455 0.02328

H-Dirn, kit Z-Dirn, kit
|Pier5tiﬁness 1832.855 284.051

¥-Dirn, k Z2-0irn, k i
[Temperature Force 26.668 22.909 «— T_he_se forces are typically
divided among the beams

and applied to the top of the
pier cap in RC-Pier.

Z\

Fx = 26.668 k

Fz =22.909 k

Per Beam
Z: (22.909 k) / (6 beams) = 3.82 k
X: (26.668 k) / (6 beams) = 4.44 k

f'_\ Fz =22.909 k

Fx = 26.668 k



Auto-generated Temperature Loads in RC-Pier The area of the bearing pad must be
doubled since we only input one

- bearing line in RC-Pier. There are a
Auto Load generation: Temperature load total of 12 bearing pads

Bearing data

Stifnezs elaztomer

" Fived bearings " Manual input {* Compute

{s E xpanzion bearings Shffness of Elastomer, Kbz kipzin

frea of bearning, & |‘1r|:":|-|:”:I ih"2
Elastomeric bearings j Shear modulus of Elastomer; 013 ki
Total elastomer thickness: 200 in
Superstiuctune data Pier data

(+ Auto compute

Contributing length: |'.E|1 A ft

" Uszer input:
Change in temperature: |5|:I F K eals: kipsin
Coeff Thermal
E=panzion, alpha: |E-E":":IE &F

Cancel |

Direction of thermal force [£] 1 & +ZF] T 2]

RC-Pier does not auto-generate temperature loads for skewed piers according to lowa DOT policy.
First, the program calculates a thermal movement based on user input in the figure above. This
thermal movement is assumed to act along the Z-axis of the pier. RC-Pier then calculates a thermal
force based on the pier’s stiffness about the weak axis (i.e. stiffness about the X-axis). The
calculated thermal force is then inconsistently assumed to act along the C.L. of the roadway. Based
on that inconsistent assumption, RC-Pier breaks the thermal force into component forces (and
subsequently component beam forces) along the X- and Z-axes.

The lowa DOT assumes the original thermal movement acts along the C.L. of the roadway. This
movement is broken down into components along the X- and Z- axes. These component movements
are used with the pier’s stiffness about the strong and weak axes, respectively, in order to determine
the thermal forces in each direction. RC-Pier will only determine the correct thermal forces for piers
that are not skewed or for piers that have the same stiffness about both axes.

One additional note is that RC-Pier bases pier stiffness on column heights measured from the
bottom of the column to the top of the pier cap. This is a good practice for T-Piers, but not for frame
piers.

The temperature loads per beam that RC-Pier would auto-generate for this example based on the
input in the figure above are:

Fz =-3.8179 k Fx =-2.3857 k

These may be compared to the values calculated per beam on the previous page. The values are not
too far off since the bearing pad flexibility is the same along both axes and because it dominates the
flexibility.



|BR & CE Pier Forces Developed on 12/15/2005
DOT refers to the lowa Department of Transportation. Last Modified on 8/26/2010
OBS refers to the lowa DOT Office of Bridges and Structures

Disclaimer: This software is intended for use by lowa DOT personnel and consultants working for the OBS in their
development of projects for the lowa DOT. Any other use is at the sole discretion of the user. The lowa DOT makes the
software available "AS 15" and assumes no liability nor makes any warranty of any kind, including warranties of
noninfringement, fitness or merchantability whether expressed or implied, to the accuracy or functionality of this
software. By downloading or using this file, you are agreeing to this disclaimer.

The OBS will only support those persons using this software in connection with lowa DOT related business.
Please report any spreadsheet errors to the lowa DOT OBS.

This spreadsheet was developed to aid the design of typical lowa DOT piers. The lowa DOT Bridge Design Manual (BDM)
should be consulted for the most up-to-date policies.

General Input Tab:
1.) The axes and direction of skew angle match the sign convention used in RC-Pier.

2.) The spreadsheet can handle up to 10 beam lines. The beam spacings can be constant or variable.

3.) Slab and beam dimensions should be entered perpendicular to the centerline of the roadway. Do not enter them along the skew of the pier.

4.) RC-Pier does not have an option to enter haunch thickness, bearing device thickness, or average step height on its Superstructure Parameters screen.
This means the auto-generated loads for BR and CE will not be based on these additional dimensions.

RC-Pier Import Feature:
The loads generated by this spreadsheet can be exported to a text file that can be imported directly into RC-Pier.

BR Force Tab:

1.) If you auto-generate the BR. loads in RC-Pier, then the entire truck portion of the BR: load is applied to the pier. In RC-Pier, the truck portion of the BR. load
is not distributed proportionally to the pier of interest based on total number of bents, average span length, or bearing types. This contradicts office practice.

2.) If you auto-generate the BR loads in RC-Pier, then a torsional moment (Mx) will be generated about the pier cap. Office practice is to exclude such a moment
about the pier's weak axis because we assume there is not a sufficient mechansim to transmit a moment from the superstructure to the substructure about
this axis.

3.) Do not use the "Two Design Trucks + Lane Load" or "Two Design Tandem + Lane Load" options for auto-generating BR. loads. These options use 90% of the
axle weight for two trucksftandems. This would contradict office practice.

4.) Office practice is to base the BR forces on the maximum number of lanes for all load combinations regardless of the number of lanes used for vertical live load.
That is, we treat the BR load case (singular} independantly from the vertical live load cases.

CE Force Tab:

1.) The total calculated CE force should, in its entirety, be applied to the pier of interest. The CE force is not distributed among the bents.

2.) If you auto-generate the CE loads in RC-Pier for a skewed bridge, then a torsional moment (Mx) will be generated about the pier cap. Office practice is to
exclude such a moment about the pier's weak axis because we assume there is not a sufficient mechansim to transmit a moment from the superstructure
to the substructure about this axis.

3.) Do not use the "Two Design Trucks + Lane Load" or "Two Design Tandem + Lane Load" options for auto-generating CE loads. These options use 90% of the
axle weight for two trucksftandems. This would contradict office practice.

4.) Office practice is to base the number of lanes for the CE force on the number of loaded lanes for vertical live load. That is, the CE load cases (plural) and the
vertical live load cases are dependant on each other.

5.) The sign of the CE load depends upon the Pier View Direction. A +CE load in the downstation view is a -CE load in the Upstation View.



Downstation Pier View

+ ¥ dirn
Bearing — / a—Bearing
Left Right Line2 /.77 Line 1
|—| |-| Beam 3
[ ]
H H H _ __ Beam1
Beam 1 Beam 3 -4 +Zdirn
-Skew (LA)
Showng + X direction
'—'-1..*_;' Stationing Direction
y —_

v

Face pier in this
direction (- Z ).

. - -
+ Z direction

Upstation Pier View

+Z dirn Bearing

. a=—Line1
Left Right
|—| |—| Bearing Beam 1
I y Line 2

I_I H _ [ _ Beam3
Beam 1 Beam 3 + X dirn :;’
-Skew (LA}

Face pier in this + Z dirn Shown

direction [ - Z ).
Left

Stationing Direction
—_—

~]

+ ¥ direction
Downstation or Upstation Pier View
Left Right Left Right
Eea|m1 EelamS Beam 1 Beam 3
+ Y dir,

+ K dir,

o —
Nl

+ K dir,

+ Z iz out of the plane of the screen towards you.




++

|Distribution of BR and CE through Beams |
BR = Braking Force CE = Centrifugal Force

Aashto Lfd 3.64 & 3.6.3

Important |Roadway dimensions and beam spacing should Mote: Blue text is for user input
Mote: be taken as perpendicular to roadway. Red text is typ. calculated
Pier View Direction (WIEW). Dorl u D is downstation, U is upstation
Skew (vSKW), RA s "+" LAig"" -32.000{ deg
Mumber of Lanes MPF
Slab Thickness (vST) 8.000] in 1Lane (WMPF1) 1.20
Haunch Thickness (WHT) 0.000( in * 2 Lanes (WMPF2) 1.00
Beam Height (vBH) 54.000( in 3 Lanes (WMPF3) 0.85
Bearing Device Thickness (vBDT) 0.000] in * =3 Lanes (WMPF4) 0.65
Average Step Height  [vASH) 0.000{ in *
* RC-Pier does not provide the option to enter these dimensions for
Out to Out Slab Width (v00S) 43.160( ft its auto-generate features on the Superstructure Parameters
Roadway Width (VRW) 40.000( ft screen, so you may want to set them to 0.
Left Curb Width  (WLCWV) 1.580] ft
Left Right
Mumber of Beams (WNB) 6 I|_| |_|I
Left Slab Edge to Beam 1 (vBMO1) 3.080
Beam 1to Beam 2 (vBM12) 7.400( ft H H H
Beamn 2 to Beam 3 (vBMZ23) 7.400( Beamn 1 Beamn 3
Beamn 3 to Beam 4 (vBM34) 7.400( ft
Beam 4 to Beam & (vBM45) 7.400( ft
Beam & to Beam 6 (vBM&SE) 7.400( ft
Beam 6 to Beam 7 (vBMET) ft
Beam 7 to Beam & (vBMT78) ft
Beam 8 to Beam 9 (vBM&9) ft
Beam 9 to Beam 10 (vBM3910) ft
Last Beamn to Right Slab Edge 3.080(
Tot. Distance bet. Ext. Beams (vTBD) 37.000{ ft
Distribution of BR through Beams Aashto Lrid 3.6.4
Total Truck Axle Weight (72 kips) or * Enter the tandem weight if the tandem controls the live load pier reaction. Enter
Total Tandem Axle Weight (50 kips) 72.000| k * the truck weight if the truck or double truck controls the live load pier reaction.
(Do notinclude impact.)
Uniformly Distr. Lane Load (0.640 kIf) 0.640| kIf # Forsome piers it may be necessary to use a different length than the average
Average Span Length 81.125( 1t # length (ex. bridges with friction-acting bearings reguire special consideration).
Total Bridge Length 223.000( ft %
Mumber of Traffic Lanes Loaded 2 % This could also be the distance between superstructure expansion joints.
BR: 25% of TruckiTandem 13.006| k + + Loads include the number of lanes loaded and the appropriate MPF.
BR: 5% of Design Truck/Tandem + Lane 7.811| k
Enter BR Force to be Used (vBRF) 13.096( k ! ! Allows the user to override the calculated values. Enter positive value.
[Height of BR above Top of Slab_(WHTS) [ 6.000[ ft | = ** BRis typically assumed to act &' above top of slab.

How is Mz Transferred to the Pier?
Enter 1 if by Exterior Beams Only 1
Enter 2 if All Beams Participate

Export Loads
## to Text Files

# The overturning moment, Mz, is transferred to the pier by equal and opposite
Fy forces acting through the beams. RC-Pier assumes that only the exterior
beams are involved.

BR Loads to the Pier (kips) Downstation Pier View + ¥ direction
Beam # BR acts in +Stationing Dirn BR acts in -Stationing Dirn - Skew «
Fx Fy Fz Fx Fy Fz +Stationing Direction
1 -1.157 -1.776 -1.851 1.157 1.776 1.851 Right >
2 1.157 0.000 1.851 1.157 0.000 1.851 L emimimmm i mem
3 -1.157 0.000 -1.851 1157 0.000 1.851
4 -1.157 0.000 -1.851 1.157 0.000 1.851 Ay |
5 1.157 0.000 1.851 1.157 0.000 1851 | Beam1/ 7 i T/ = Face pierin this
] -1.157 1.776 -1.851 1.157 -1.776 1.851 direction (-Z ).
7
g * +Z direction
g The + Y direction is upward.
10
W (k) -124.021 | %% T (k) 124.021 | %% Upstation Pier View
%% Bridge office practice is to setthe overturning moment Mx to 0.00 even + Z direction - Skew
though RC-Pier does not. Mxis provided here for information only. Face pierin this - +Stationing Direction
" " " _ =
direction (-2 ). Left ~_
Beam 1 i m e
[eanz]
++ Typically 25% of the truck will control for short to Beam3/ T )

medium bridge lengths.

The + Y direction is upward.
+ X direction



Braking Example Sample Calculations

Use 2 lanes for all vertical LL cases, MPF = 1.0.

Total Truck Axle Weight =8k +32k +32k =72k
Average Span Length = (0.5)*(70.75* +91.5°) = 81.125°
Total Bridge Length = 70.75” + 91.5” + 60.75” =223’

BR Load = (0.25)*(72 k)*(2 lanes)*[(81.125°)/(223°)]*(1.0) = 13.096 k & Controls
OR
= (0.05)*[72 k + (0.640 k/ft)*(223°)]*(2 lanes)*[(81.125°)/(223°)]*(1.0) = 7.811 k

F2 total = (13.096 k)*(cos(32 deg)) = 11.106 k
Fx_total = (13.096 k)*(sin(32 deg)) = 6.940 k

F, per beam = (11.106 k)/(6 Beams) = 1.851 k
Fx per beam = (6.940 k)/(6 Beams) = 1.157 k

M. = (6.940 k)*[6” + (8”)/(12 in/ft) + (547)/(12 in/ft)] = -77.497 k*ft
Fy = (-77.497 K*ft)/[(5 Beam Spa)*(7.4’)/(cos(32 deg))] = -1.776 k

Beam 1, Fy, =1.776 k
Beam 6, F, =-1.776 k

M, = (11.106 K)*[6> + (8" + 547)/(12 in/ft)] = 124.021 k*ft & Office Policy is to ignore
Z 32 deg LA

N/

/S




General Notes for Water Elevations See BDM 6.6.2.7, 6.6.2.9, and 6.6.4.1.3.1

For typical T-piers over water there are 5 water elevations of interest:

1.) Average Low Water Elevation
If the average low water elevation is not listed on the Situation (or TS&L = Type, Size, and Location)
Plan prepared by Preliminary Bridge then average low water may be set as 1’ above the average
stream bed elevation. This water elevation is used in the design for the Strength and Service Limit
State combinations.

2.) Design High Water (50 year flood) Elevation
lowa typically uses this water elevation as the Design Flood for Waterway Opening from Aashto Lrfd
2.2. This water elevation should always be given on the Situation Plan. This water elevation is used in
the design for the Strength and Service Limit State combinations.

3.) Ice Elevation
If this elevation is not listed on the Situation Plan then it may be assumed to be midway between

Design High Water and Average Low Water. This elevation is used with ice loads in the Extreme Event
Limit State.

4.) Design Flood (100 year flood) Elevation
This elevation shall be considered for checking pile scour for the Strength and Service Limit States. See
BDM 6.6.4.1.3.1 and Aashto Lrfd 2.2, 2.6.4.4.2,3.7.5,10.5.5.3.2, and 11.7.2.3.

5.) Check Flood (500 year flood or Super Flood) Elevation
This elevation shall be considered for checking pile scour for the Strength and Service Limit States. See
BDM 6.6.4.1.3.1 and Aashto Lrfd 2.2, 2.6.4.4.2,3.7.5,10.5.5.3.2, and 11.7.2.3.

Additional Notes:

- Asixth water elevation is included when a seal coat design is required for coffer dams. This water
elevation is based on 25 year flood. See BDM 6.6.4.1.4.

- The 100 year flood is used to determine the need for venting of the superstructure. If venting of
the superstructure is required then the designer shall also investigate a special extreme event
design condition for the 500 year check flood (BDM 6.6.2.7). The load case will include both
vertical and lateral loads on the pile.

- In some instances it may make sense to assume “No Water” rather than “Average Low Water” as a
load case. Typically this may make sense when a stream bed is dry for part of the year. Using a “No
Water” condition would remove buoyancy loading from the footing and the fill and thus produce a
maximum axial load condition for the footing design.



Water Elevations for 1203 Jefferson

1.) Average Low Water Elevation
Average low water elevation is not listed on the Situation plan. The average stream bed elevation is
listed as 664.11. So, 1’ above that elevation is 665.11 which is the elevation of the Excavation
Classification Line.

2.) Design High Water (50 year flood) Elevation
The design high water elevation is listed as 675.49. The Situation plan should typically list the average
stream velocity for Qso; however, this plan does not so we will calculate it.

Berm Elev = 693.80 Berm Elev = 690.15
'y Qs Elev =675.49 7y
29.29’ 7 26.04'
2.5:1 11139 2.5:1
\ 4 \ 4 \ 4
74225 | £40.794 s 65100
: / 180119’ _

Avg Stream Bed Elev = 664.11

Channel width = (226.542’ bridge length)*(cos(32 deg)) — (2)*(3’ abut. Width) — (2)*(3’ berm width)
=180.119’

Qs discharge = 4308.4 cfs

Stream area = (11.38')*(40.794’) + (2.5 slope)*(11.38’)*(11.38’) = 788 ft*

Avg velocity = (4308.4 cfs)/(788 ft°) = 5.47 ft/s

Note: The pier cross-sectional area may be ignored when determining average stream velocity.

Since the average stream velocity is greater than 5.0 ft/s, the pier will be designed for stream flow
forces. The forces will be small since the average velocity is quite low and because the pier is aligned
with the channel.

3.) Ice Elevation
The ice elevation is not listed on the Situation plan. This elevation may be assumed to be midway
between Design High Water and Average Low Water which is (0.5)*(675.49 + 665.11) = 670.30. The
drainage area for this bridge is only 3.75 square miles so ice loads may not be a concern according to
BDM 6.6.1.1.2 and 6.6.2.9. However, this design will still consider ice load.

4.) Design Flood (100 year flood) Elevation
This elevation is given as 676.12 on the Situation plan. The calculated scour is 6.23’. This example will
not consider the scour checks.

5.) Check Flood (500 year flood or Super Flood) Elevation
This elevation is not listed on the Situation plan. The policy for including this data was not yet in-place
when this bridge was designed. This example will not consider the scour checks.

Notes: There is no indication that coffer dams are needed for this structure. The 100 year design flood
elevation is well below the bottom of the prestressed beams. Stream and wind forces are assumed not to
act below the top of the (exposed) footing.



Water Elevation Load Combinations
The load cases below are assumed to cover the force envelope needed for this particular design with
respect to the loads considered below. Other pier designs may require additional load cases.

Strength/Service Load Combinations
Case 1 -- Maximum Axial Load

Average low water

Full soil cover / No scour

No stream forces needed for average low water

Bouyancy for average low water

Wind on substructure above pier’s soil cover (the soil cover at the pier is higher than the average
low water elevation)

Case 2 -- Minimum Axial Load

Design high water

No soil cover / Full scour

Stream forces based on design high water
Bouyancy for design high water

Wind on substructure above design high water

Extreme Event 2 Combination
Case 3 -- Must assume the soil is scoured away if ice forces are to be present on the pier

Ice elevation

No soil cover / Full scour

Stream forces ignored since they will be minimal
Bouyancy based on ice elevation

Wind forces are not a part of Extreme Event 2

Summary of Elevations
Footing thickness = 4’
Top of footing elevation = 661.71’
Bottom of footing elevation = 657.71’
Average low water elevation = 665.11’
Design high water elevation = 675.49’

Ice elevation = 670.30’

Soil elevation = 671.71’ (assumed 10’ of cover on top of footing)



[WA & IC Pier Forces

DOT refers to the lowa Department of Transportation.

Developed on 12/20/2006
Last Modified on 8/26/2010

OBS refers to the lowa DOT Office of Bridges and Structures

Forces calculated
include stream
flow, buoyancy
and ice. These
loads are for the
cap and column

Disclaimer: This software is intended for use by lowa DOT personnel and consultants working for the OBS in their
development of projects for the lowa DOT. Any other use is at the sole discretion of the user. The lowa DOT makes the
software available "AS 15" and assumes no liability nor makes any warranty of any kind, including warranties of
noninfringement, fitness or merchantability whether expressed or implied, to the accuracy or functionality of this software.
By downloading or using this file, you are agreeing to this disclaimer.

The OBS will only support those persons using this software in connection with lowa DOT related business.

Please report any spreadsheet errors to the lowa DOT OBS.

This spreadsheet was developed to aid the design of typical lowa DOT piers. The lowa DOT Bridge Design Manual (BDM)

should be consulted for the most up-to-date policies.

design since the
point of fixity is
assumed to be at

General Input Tab:
1.) The axes and direction of skew angle match the sign convention used in RC-Pier.

base of column.

WA Force Tab:

1.) Stream flow pressure and bouyancy are considered.

2.} The TS&L should report the design high water and check flood events. The average low water may also be given on the TS&L.

3.) For piers nominally parallel with stream flow in streams with low average velocities, 0 to 5 ft/s, stream flow pressures may be neglected. However, if there is
any skew between the pier and the stream flow, the designer shall determine the longitudinal and lateral pressures even if the average velocity is below 5 ft/s.
Also, if the average velocity exceeds 5 ft/s then the designer shall determine the stream flow pressures.

4.} Normally the design highwater and average low water will be used for Strength and Service Limit States. The check flood events are limited to the Extreme
Event Limit States. Foundation scour should be considered as appropriate.

5.) Stream flow forces on the superstructure are not considered in this spreadsheet, but they should be addressed if the possibility exists.

6.) A longitudinal drag coefficient, Cp, of 1.4 based on debris being present is assumed when computing stream pressures. However, the dimensions of the
pier should be used in determining stream flow forces unless there is specific information about debris raft dimensions.

7.) Bouyancy forces should always be applied to the footing, soil, column, cap, and superstructure as is appropriate to the water level under consideration.

IC Force Tabh:

1.) Only dynamic ice force effects are considered in this spreadsheet - Aashto Lrfid 3.9.2.

2.) The effective ice crushing strength should be taken as 24.0 ksf per BOM 6.6.2.9. The design ice thickness is also given in the same section of the BDM.

3.) It is permissible to use the small stream reduction factor for stream widths less than 300" at mean water level. As a simplification, lowa assumes stream
width is equal to bridge length.

4.) lowa does not typically slope the nose of T-Piers; thus the ice force is usually controlled by crushing rather than flaxure.

5.) Normally the pier is aligned with the stream; however, provision is made in this spreadsheet to account for piers skewed to flow — see Aashto Lrfd 3.9.2.4.2.

[Loads WAand IC |

WA = Water Loads IC =Ice Load
|F'ier View Direction (WIEW), Dorl | U | D is downstation, U is upstation Mote: |Blue text is for user input |
[Skew (vSKW). RAis"™+" LAis"™" | -32.000] deg | |Red text is typ. calculated |
Important |Cap length, column width, and footing length . vCPL N
Mote: should be taken along the skew ( X axis ). T Left Right |
Beam 1 Beam &
Cap Length, X_(vCPL) 39.000] 1 | | .
Lgth of Non-Tapered Segment, X (VCPT) 20.500] ft vCPT _ECF'MN
Cap Depth, £ (vCPD) 3.500( ft \ < > / vCPMX
Cap Min. Height, Y  (vCPMHN) 4.000| & v
Cap Max_Height. Y (vCPMX) 7.000] # 4
+ Y dir. vCLW
Column Width, X (vCLW) 19.500] ft « > vCLH
Column Depth, Z (vCLD) 3.000| ft T + X dir. f
Column Height, ¥ (vCLH) 25.000] ft vFIX § | | k
[, 3 1D
Footing Length, X (vFTL) 26.000] ¥
Footing Width, Z (vFTW) 15.000| i !,, »)
Footing Depth. ¥ (vFTD) 4.000] ft vFTL
[Column Extension to Fixity, ¥ (vFIX) [ 0.000] ft | Typically 0" This is only used to adjust start and end fractions (y1/ L and y2 / L) for loads.

Downstation Pier View Upstation Pier View

-Skew (LA)
Shown A+ X direction

-Skew (LA)
+ I direction Shown
Face pier in this

“‘\-\..
direction { - 7 ). Left s —\7/

Beam 1 /_ . _._._._._.

[Spant]

Face pier in this
direction { -Z ).

Beam &

Right ¥

+ I direction + X direction



|WA Force (Stream Flow & Bouyancy) |

Aashto Lrfd 3.7

Upto 4 cases may be evaluated.

Case 1 Case 2 Case 3 Case 4
|Height of Water above Top of Footing 3.400 13.780 8.590 0.000 ft |
|Height of Soil above Top of Footing 10.000 0.000 0.000 0.000 ft |
Do not enter negative values for heights of soil and water ahove top of footing.
Longit. Drag Coefficients Aashto Lrfd Table 3.7.3.1-1 T
Pier Nose Type o There is
Semi-circular nosed pier 0.70
Square-ended pier 1.40 no Case 4
Cebris lodged against the pier 1.40
Wedge nose pier: nose ang. 90 deg. orless 0.80
Longitudinal Drag Coefficient Used, Cg 1.40 BDM policy is to assume debris is present.

Lateral Drag Coefficients

Aashto Lrfid Table 3.7.3.2-1

Stream Flow Angle &

C

0 degrees
5 degrees
10 degrees
20 degrees
== 30 degrees

0.00
0.50
0.70
0.90
1.00

Lateral Drag Coefficient Used, C

0.00

If stream velocity atthe pieris Sft'sec. orless and CL = 0.00 then stream pressure can he ignored.

[ Case1 | Case2 | Case3 | Cased

|Average Stream Velocity, Vavg= Q1A

| 5470 | 5470 | 5470 | 0.000

filsec.

The maximum pressure is double the average pressure and the pressure distribution to the pier

+Ydir.

L.

+ Xdir.

Direction of
Stream Flow

Angle

+ Z dir.

Lateral pressure

"R

Longitudinal pressure

The Aashto Std. Spec. has a better

is triangular with the maximum pressure atthe highest elevation. (See Aashto Std Spec 3.18.1.1) < description than the erd Spec_
Case 1 Case 2 Case 3 Case 4

[Congitudinal pressure (average) 0.0419 0.0419 0.0419 0.0000 | kst |

|Lateral pressure (average) 0.0000 0.0000 0.0000 0.0000 | kst |

The "Lower” part of the pier cap is treated like an equivalent rectangle for the determination of stream loading. The total lateral pier cap stream load is
averaged over the entire pier cap length. In RC-Pier, all pier cap stream loads are applied atthe mid-height of the "Upper” part of the pier cap. The loads
have not been adjusted to account for the change in point of application. The user must enter the appropriate sign into RC-Pier to account for the
direction of stream flow. Mote: Stream flow forces on the footing are not considered. Also, it is assumed that stream velocity and pressure at the top
of the footing can not be greater than 0. The column start and end fractions have been adjusted for point of fixity (vFIX).

Fill elev. is higher
than water elev. so
there are no stream
forces for Case 1.

Stream Loads on the Pier Cap Stream Loads on the Column
Start End Start End
Type of Fraction | Fraction Type of Start Fraction End Fraction
Load Direction | Magnitude X1/l z2fL Load Direction Mag. 1 y1iL Mag. 2 y2IL
Case 1 Force (k) X 0.000 0.500 | e Trap (kift) X 0.000 0.000 0.000 0.000 |
UDL (kift) Z 0.000 0.000 1.000 | Trap (kift) z 0.000 0.000 0.000 0.000 [V
Case 2 Force (k) X 0.000 0.500 | e Trap (kift) X 0.000 0.000 0.251 0.459
UDL (kift) Z 0.000 0.000 1.000 | Trap (kift) z 0.000 0.000 0.000 0.459
Case 3 Force (k) X 0.000 0.500 | -eeeeeeee Trap (kift) X 0.000 0.000 0.251 0.286 <
UDL (kift) Z 0.000 0.000 Trap (kift) z 0.000 0.000 0.000 0.286
Cased Force (k) X 0.000 0.500 Trap (kift) X 0.000 0.000 0.000 0.000
UDL (ki/ft) Z 0.000 0.000 Trap (kift) Z 0.000 0.000 0.000 0.000
[Specific Weight of Water [ 0.0624] kcf |

As stated earlier,
stream flow forces
for Case 3 will be
ignored.

In RC-Pier, all pier cap bouyancy loads are applied atthe mid-height of the "Upper” part of the pier cap. For calculating soil bouyancy the column is
assumed to extend infinitely upwards and is, therefore, deducted from the seoil volume (the cap is ignored). Scil is assumed to be 1/3 void. The
column start and end fractions have been adjusted for point of fixity (vFIX).

Bouyancy on the Pier Cap Bouyancy on the Column Bouyancy on the Soil
Start End Start End Total Col.
Type of Fraction | Fraction Type of Fraction | Fraction | Bouyant | Type of
Load Direction | Magnitude XL i Load Direction [Magnitude| y1/L y2IL Force (k) Load |Direction [Magnitudg
Case 1 | Force (k) Y 0.000 0.500 | e UDL (kift) Y 3.650 0.000 0.113 12.411 |Force (k) Y 51.131
Case 2 | Force (k) Y 0.000 0.500 UDL (kift) Y 3.650 0.000 0.459 50.303 |Force (k) Y 0.000
Case 3 | Force (k) Y 0.000 0.500 | ——eee UDL (kift) Y 3.650 0.000 0.286 31.357 |Force (k) Y 0.000
Case 4 | Force (k) Y 0.000 0.500 | —eeme UDL (kift) Y 3.650 0.000 0.000 0.000 [Force (k) Y 0.000
Bouyancy on the Footing
Type of
Load Direction | Magnitude
|AIICases Force (K) Y 104.832 | Footing is assumed to be entirely immersed.




IC Force (Ice Aashta Lrfd 3.9

|Height of Ice Force above Top of Footing | 8.590| ft | Typically, halfway between design high water and average low water.
The ice force is assumed to act on the column not on the cap.
Effective Ice Strength , p Aashto Lrd 3.9.2.1
Description p
Breakup at melt. temp., ice structure is substantially disinteghrated 8.00 kst
Breakup at melt. temp., ice structure is somewhat disinteghrated 16.00 | ksf
Breakup or major ice movement at melt. temp.; large sound ice movements 24.00 | ksf
Breakup or major ice movement when avg. ice temp. is below melt. temp. 32.00 |ksf
Effective Ice Strength Used, p 24,00 | ksf BDM Policy is to use 24 ksf for typical bridges.
Ice Thickness, t
District t BOM £.6.2.9
5 1.2500 |ft
1,4, 6 14167 | f
2,3 15833 |[ft
Ice Thickness Used, 1.2500 |
[Stream Width (equal to bridge length) [ 223.000 [t |
|Longest Adjacent Span Length | 91500 [ |

Red'n Factor K, for Small Streams Aashto Lrfd Table C3.9.2.3-1

AP K
1000 1.00
500 0.90
200 0.70
100 0.60
50 0.50
Calculated A 1298.87
Calculated K, 1.000 If the stream width (i.e. bridge length) exceeds 300" then K, = 1.00.
Parallel Ice Flow)| Aashto Lrfd 3.9.2.4.1
[Crushing Coefficient, Ca [ 1756 ]
[Inclination of Fier Mose from Vertical, o [ 0000 TJdeg | lowa does nottypically slope the nose of T-Piers.
[Flexure Coefficient, Cn [ A ]
Horizontal Crushing lce Force, Fo 158.035 |k
Horizontal Flexure |lce Force, Fb HiA k Fb iz not applicable if c. <= 15 or pier width to ice thickness = 6.
Long. lce Force Used, F 168.035 |k Use the minimum of crushing or flexure.
The user must enter the appropriate sign into RC-Pier to account for the direction of Mote: According to Aashto Lrfd 3.9.2.4.1 both the
stream flow. The column start and end fractions have been adjusted for point of fixity (vFIX). lengitudinal and transverse ice forces shall be
Ice Loads on the Pier Column - Case 1 assumed to act at the nose of the pier. This implies
Start End thatthe user should enter a torque loading, My, about
Type of Fraction Fraction the column's vertical axis. Office practice does not address
Load Direction | Magnitude | w1/L y2IL this effect for typical bridges.
Force (k) X 158.035 0.286 | e Use full longitudinal value.
Force (k) Z 23,705 0.286 | —o Transverse is 15% of longitudinal.
[Fier Nose Angle in a Horizontal Plane [ 100.000 [deg | Use 100 degrees for rounded pier nose.
[Friction Angle bt Ice and Pier Nose | 6000 [deg | Assume 6 degrees — see BDM 6.6.2.9.
Ice Loads on the Pier Column - Case 2
Start End
Type of Fraction Fraction
Load Direction | Magnitude | y1/L y2IL
Force (k) X 79.017 0.286 | o Use 50% of full longitudinal value.
Force (k) z 53.298 0.286 | o Fercent of longitudinal based on nose and friction angles.
| skewed Ice Flow Aashto Lrfd 3.9.2.4.2
The assumption here is that the ice will fail by crushing since we are using a projected area that is not likely to have an inclination angle. Skewed ice
[Skew Angle between Ice Floe and Pier [ 0.000 [deg | If the skew angle is 0 degrees then these forces are not applicable. f|0W iS not
[Frojected Column Face [ 3000 [ | applicable,
[Crushing Coefficient, Ca [ 1756 |
[Horizontal Crushing Ice Force, Fc [ 152.035 [k | This force will be resolved into components along the X and Z axes.

The transverse force (Z-axis) must be at least 20% of the total.
The user must enter the appropriate sign into RC-Pier to account for the direction of

stream flow. The column start and end fractions have been adjusted for point of fixity (wFLX).
Ice Loads on the Pier Column

Start End
Type of Fraction Fraction
Load Direction | Magnitude | y1/L y2iIL
Force (k)| X 158.035 | 0.286 | -——n
Force (k) z 31.607 0.286 |




Stream Force Calculations for Case 2 Sample Calculations

Vavg = 5.47 ft/s

Drag Coefficients:  Longitudinal, Cp = 1.40 Office policy is to assume debris is present.
Lateral, C_. =0.00 There is no skew between pier and stream flow.

Avg Longitudinal Pressure = [(CD)*(Van)Z]/looo = [(1.40)*(5.47 ft/s)?]/1000 = 0.0419 ksf
Avg Lateral Pressure = [(CL)*(Vavg)*]/1000 = [(0.00)*(5.47 ft/s)*]/1000 = 0.00 ksf

Max Longitudinal Pressure = (2)*(0.0419 ksf) = 0.0838 ksf Stream Flow
Max Lateral Pressure = (2)*(0.00 ksf) = 0.00 ksf

../
Column Depth (Z-axis) = 3.00’ [ /
Equivalent Column Width (X-axis) = 19.50’
Height of Water = 13.78’ above top of footing
Stream Force on Column

Longitudinal = (0.0838 ksf)*(3”) = 0.2514 k/ft J
7/
X ¥ /

Lateral = (0.00 ksf)*(19.5”) = 0.00 k/ft

T Y
A A |
4.00’v }‘ ___________ T T T 7 W
7.00° A :
v 300w |
A |
[
0.2514 k/ft D.Watpr Level
25.00° 7y > ; 30.00°
i
13.78’ :
| X
x \ 4 | \4 >
4.00°
A\ 4

Note: Dashed line indicates structural model.

For Column and Cap Design:
Start Fraction = (0.007)/(30.00*) = 0.00
End Fraction = (13.78”)/(30.00”) = 0.4593
For Footing Design: The point of fixity will move to the bottom of the footing.
Start Fraction = (4.00°)/(34.00°) =0.1176
End Fraction = (17.787)/(34.00’) = 0.5229



Bouyancy Calculations for Case 2 Sample Calculations

Total Column Bouyancy Force = (13.78”)*(19.50”)*(3.00°)*(0.0624 kcf) = 50.303 k up

The column buoyancy is typically applied as a distributed vertical load.
Column Bouyancy Force per foot = (19.507)*(3.00°)*(0.0624 kcf) = 3.650 k up

For Column and Cap Design:
Start Fraction = (0.00”)/(30.00”) = 0.00
End Fraction = (13.78)/(30.00”) = 0.4593

For Footing Design: The point of fixity will move to the bottom of the footing.
Start Fraction = (4.00”)/(34.00’) =0.1176
End Fraction = (17.78°)/(34.00°) = 0.5229

Footing Bouyancy Force = (4.00”)*(28.00°)*(15.00°)*(0.0624 kcf) = 104.832 k up

Note: The soil is assumed to have been scoured away for the Case 2 condition.

T Y
A A I
4.00° % ___________________ ___
7.00° v : 1
3.00° 1 !
v v I
A [
Water Level
: 30.00°
25.00° 4 |
|
13.78’ < ' 19.5°
|
|
X
x \ 4 | \ 4 >
4.00"

A

28.00°

\ 4



Ice Load Calculations for Case 3 Sample Calculations

Ice elevation = 8.590° above top of footing

Effective ice strength, p = 24.00 ksf Office policy

Ice thickness, t=1.25’ Jefferson County is in District 5

Stream width =223.00’ Office policy is to set stream width equal to bridge length
Longest adjacent span length = 91.50°

Column width, w = 3.00’

Small Stream Reduction Factor, K3, Aashto Lrfd 3.9.2.3
Stream width = 223.00° < 300.00’ so reduction factor may be considered

Plan area of largest ice floe, A = (n)*[(2/3)*(0.5)*(91.5°)]° = 2922.5 ft

Radius of pier nose = 1.50°
AJr? = (2922.5 ft%)/[(1.50°)°] = 1298.9 > 1000 so K; =1.00  No small stream reduction factor

Crushing or Flexing Ice Force, Aashto Lrfd 3.9.2.2
w/t=13.00’/1.25" = 2.40 <= 6.0 which means the ice force, F, should be the lesser of the crushing
force, F¢, or the flexing force, Fy

Fo = (Ca)*(p)*()*(W)  where C, = (5t/w + 1)°°
Fb = (Co)*(p)*(t%) where C, = 0.5/(tan(a - 15))

The flexing force, Fy, is not applicable since the nose of the T-Pier is not inclined.

Ca = [((5)*(1.25°))/(3.00°) + 1]%° = 1.756
Fe = (1.756)*(24.00 ksf)*(1.25°)*(3.00°) = 158.035 k

F=F;=158.035 k

Ice Forces for Piers Parallel to Flow, Aashto Lrfd 3.9.2.4.1
a.) A longitudinal force equal to F shall be combined with a transverse force of 0.15*F
Fx = F =158.035 k
F, = 0.15*F = (0.15)*(158.035 k) = 23.705 k

b.) A longitudinal force of 0.5*F shall be combined with a transverse force of F;
Fx = 0.5*F = (0.5)*(158.035 k) = 79.017 k
F, = Fi = F/[2*tan(B/2 + 6¢)] = (158.035 K)/[(2)*(tan((0.5)*(100 deg) + (6 deg)))] = 53.298 k

Note: The F, ice forces may act in both directions.

For Column and Cap Design:
Point of Column Application = (8.59°)/(30.00”) = 0.2863

For Footing Design: The point of fixity will move to the bottom of the footing.
Point of Column Application = (12.59°)/(34.00°) = 0.3703



Wind Load Cases

Simplified wind loading will be used. This is also referred to as wind on usual slab and girder bridges in
Aashto Lrfd 3.8. lowa has extended the applicability of this Lrfd code provision to cover more cases — see
BDM 6.6.2.8.

There are essentially 3 different wind load cases on the substructure due to the various water and fill
elevations. The different cases only affect the application of the wind load to the T-pier, not its magnitude.

Case 1: Average Low Water Elevation
Average low water elevation = 665.11’
Soil elevation = 671.71’ (assumed 10’ of cover on top of footing)

Case 2: Design High Water (50 year flood) Elevation
Design high water elevation = 675.49’

Case 3: Ice Elevation
Ice elevation = 670.30’

The footing elevations are:
Footing thickness = 4’
Top of footing elevation = 661.71’
Bottom of footing elevation = 657.71’



[LRFD Simplified Wind Loading for Usual Girder Bridges | Developed on 12/20/2005
DOT refers to the lowa Department of Transportation. Last Modified on 8/26/2010
OBS refers to the lowa DOT Office of Bridges and Structures

Disclaimer: This software is intended for use by lowa DOT personnel and consultants working for the OBS in their
development of projects for the lowa DOT. Any other use is at the sole discretion of the user. The lowa DOT makes the
software available "AS 15" and assumes no liability nor makes any warranty of any kind, including warranties of
noninfringement, fitness or merchantability whether expressed or implied, to the accuracy or functionality of this software.
By downloading or using this file, you are agreeing to this disclaimer.

The OBS will only support those persons using this software in connection with lowa DOT related business.
Please report any spreadsheet errors to the lowa DOT OBS.

This spreadsheet was developed to aid the design of typical lowa DOT piers. The lowa DOT Bridge Design Manual (BDM)
should be consulted for the most up-to-date policies.

Description:
This spreadsheet is designed to generate the wind loads used as input into RC-Pier. Specifically, it generates the wind loads for the simplified wind loading case.

The definition of "usual girder bridge” in AASHTO Lrfid 3.8.1.2.2 and 3.8.1.3 has been modified by the lowa DOT in order to extend the range of applicabilty. The
individual span length has been extended from 125" to 160" in order to allow this loading to be used for the BTE155s. The maximum height of 30" above low ground
or water level has been increased to 100"

RC-Pier Import Feature:
The loads generated by this spreadsheet can be exported to a text file that can be imported directly into RC-Pier.

General Input Tab:
1.) The axes and direction of skew angle match the sign convention used in RC-Pier.

2.) Axes may be based on Downstation or Upstation Pier View.

3.) The spreadsheet can handle up to 10 beam lines. The beam spacings can be constant or variable.

4} Slab and beam dimensions should be entered perpendicular to the centerline of the roadway. Do not enter them along the skew of the pier.

5.} RC-Pier does not have an option to enter haunch thickness, bearing device thickness, or average step height on its Superstructure Parameters screen.
This means the auto-generated loads for W and WL will not be based on these additional dimensions.

6.} The spreadsheet can handle up to 5 columns. The column spacing input is not required.

W Force Tab:

1.) If the top of barrier rail is less than or equal to 100" above the ground or water surface then office practice is to use the simplified wind pressure values from
Aashto Lrfd 3.8.1.2.2_ If the top of barrier rail is above the 100" mark then the user should adjust the wind pressures upward.

2.) If the top of the pier cap is less than or equal to 100" above the ground or water surface then office practice is to use a 0.040 ksf wind pressure (Aashto Lrid
3.8.1.2.3) in both orthogonal directions at the same time. If the top of the pier cap is above the 100" mark then the user should adjust the wind pressure upward.

3.) Currently RC-Pier's auto-generate feature for WS loads does not handle uplift forces correctly when they are reversible, nor does it restrict uplift to Strength 3
loading. Aashto Lrfd 3.8.2 also restricts vertical wind pressure to a 0 degree wind skew angle. Uplift will be used in conjuction with Strength 3 loading and the
simplified wind loading. Typical piers should use a set of wind load cases both with and without uplift.

WL Force Tab:
1.) This spreadsheet uses the wind pressure values fram Aashto Lrfd 3.8.1.3. The user may adjust these pressures.
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|General Input |

MNote: Blue text is for user input

Red text is typ. calculated

Pier Wiew Direction (WIEW), DorlU

U

Skew (vSKW),  RAis"™+" LAis""

-32.000

deg

Important [Roadway dimensions and beam spacing should

Mote: be taken as perpendicular to roadway.
Out to Out Slab Width (vO0S) 43.160| ft
Roadway Width (vRW) 40.000| ft
Left Curb Width (W\LCW) 1.580| ft
Barrier Rail Height (vBRH) 34.000| in
Slab Thickness (vST) 8.000| in
Haunch Thickness (vHT) 0.000{ in
Beam Height (vBH) 54.000| in
Bearing Device Thickness (vBOT) 0.000| in
Average Step Height (vASH) 0.000{ in
Mumber of Beams (vMB) 6
Left Slab Edge to Beam 1 (vBMO1) 3.080] ft
Beam 1 to Beam 2 (vBM12) 7.400] ft
Beam 2 to Beam 3 (vBM23) 7.400] ft
Beam 3 to Beam 4 (vBM34) 7.400] ft
Beam 4 to Beam & (vBM45) 7.400] ft
Beam 5 to Beam 6 (vBM56) 7.400] ft
Beam 6 to Beam 7 (vBMET) fi
Beam 7 to Beam 8 (vBMT8) fi
Beam 8 to Beam 9 (vBMB9) ft
Beam 9 to Beam 10 (vBM310) fi
Last Beam to Right Slab Edge 3.080| ft
Tot. Distance bet. Ext. Beams (vTBD) 37.000] ft

Important |Cap length and column spacing should be taken

MNote: along the skew ( X axis ).
Cap Length (vCPL) 49.000| ft
Length of Mon-Tapered Segment (vCPT) 20.500] ft
Cap Min. Height (vCPMN) 48.000] in
Cap Max. Height (vCPMX) 84.000| in
Cap Depth (vCPD} 42.000{ in
Column Width or Diameter {vCLW) 234.000| in
Col. Depth - enter 0 for round cal. (vCLD) 36.000{ in
Col. Height (vCLH} 25.000] ft
MNumber of Columns (viNC) 1
Left Cap Edge to Col. 1 (vCLO1} 24.500| ft
Col- 1to Col. 2 (wCL12) ft
Col. 2 to Col. 3 (vCL23) ft
Col. 3to Col. 4 (vCL34) ft
Col. 4 to Col. 5 (vCL45) ft
Last Column to Right Cap Edge 24.500] ft

D is downstation, U is upstation

# # RC-Pier does not provide the option to enter these
dimensions, so you may want to set them to 0.

#

#

It is assumed to be centered.

Bottomn of column to bottom of cap.



Case 1isinputinto

Distribution of W to Pier Aashto Lrid 3.8 the spreadsheet.
Aashto Lrfd Table 3.8.1.1-1
Vs, wind velocity at 30° height 80.000| mph Office policy is to use Vi = 80 mph Upstream| Open User
Vg, base wind velocity of 100 mph at 20° hat 100.000( mph Surface | Country [Suburban City Option
Condition 1 2 z 4
Enter Upstream Surface Condition (1 to 4) 1 Office policy is to use Open Country Yo (mph) 8.20 10.90 12.00 0.00
Vo, friction velocity 2.200| mph Zo (ft) 0.23 3.28 8.20 0.00
Zo, friction length of upstream fetch 0.23[ ft
|Hgt ahove col. base to ground /water surf. | 1U.UUU| ft | This heightis used to establish 2 and is also used in determining the exposed column area

for wind loading. RC-Pier always bases Z on the bottomn of the column.

Aashto Lrfd Eqn 3.8.1.1-1 and 3.8.1.2.1-1
Vor=25*Vo* (Vyp/Ve)* In(Z/Z0) —= where Voz is the wind design velocity at elevation Z
Pz=Pg* (VXIVE,}E —= where Pz is the base wind pressure

Aashto Lrfd 3.8.1.2.2

Based on User's Factor

[superstructure Wind | Skew Simplified Adiusted Simplified
Angle of Superstr. Wind Superstr. Wind

[Calc.Z {top of curb to groundiwater surf.) | 30.000] ft | Wind Press. for Girders Press. for Girders

[Users Z | 100.000] f | Lateral | Longit Lateral | Longit
Degrees kst kst kst kst

Vpz, calculated design velocity at User's Z 99.627| mph TIA 0.050 0.012 0.050 0.012

Users oz 100.000( mph

[calc. wind Press. Factor due to Users Vo | 1.000] See Aashto Lifd Eqn 3.8.1.2.1-1

|Users Factor [ 1.000] Downstation Pier View

Office practice is to use the simplified wind pressures given in Aashto Lrfd - Skew (LA)

3.8.1.2.2 when individual span lengths are 160° or less and when Z is 100"
or less. In other words, the Factor will typically be 1.000. Do not use a
Factor less than 1.000. Minimum wind pressures should be 0.050 ksf

Shown 4 + X direction

lateral and 0.012 ksf longitudinal.

Above 100" pressures are to be adjusted based on W30 = 80 mph for individual
span lengths less than 160" In other words, the Factor will be greater than 1.000.

RC-Pier's auto-generate feature uses adjusted wind pressures if Z is greater
than 30" and if the adjusted pressures are higherthan those in Aashto Lrfd
Table 3.8.1.2.2-1.

The user needs to ensure that the transverse wind loading requirement of
0.300 KIf in Aashto Lrid 3.8.1.2.1is met. If the superstructure height {includes raily is
greater than 6.00°then this requirement is met because (0.050ksfy*(6") = 0.300 kIf.

Enter positive wind pressures to be used on the superstructure below. Upstation Pier View

[Users Lateral Spsir. Wind Pressure | 0.050] ksf |

[User's Longit. Spstr. Wind Pressure [ 0.012[ ksf | Face pierinthis  +Z direction
direction (-2 ). LN

According to Aashto the vertical wind pressure or uplift force should only Left

- . -
+ 7 direction

+Wind Force Shown

+Wind Angle
Shown

- Skew (LA)
Shown

be applied when the wind skew angle is 0 degrees. Also, it should only Beam 1
he included in W combinations which do not involve WL (ie. Strength 3).
See Aashto Lrfd 3.8.2. Office practice is to apply uplift in the Strength 3

combination for simplified wind loading. Vertical wind pressure is notto Beam3/ _ _ ...
he adjusted for height or velocity.
[Vertical Wind Pressure [ 0.020] ksf |

¥
[Average Span Length [ 81.125]# | + % direction

Uplift Moment Arm | Pastin-house pier programs based moment
Enter 1 for In-House | arm on length along pier cap which will
Enter 2 for RC-Pier | be greater for skewed bridges. RC-Pier

2 uses perpendicular distance.

The overturning moment, Mz, is transferred to the pier by equal and
opposite Fy forces acting through the beams. RC-Pier assumes that only
the exterior beams are involved. User can involve all beams if desired.
How is Mz Transferred to the Pier?
Enter 1 if by Exterior Beams Only 1

+Wind Farce Shown

+'Wind Angle
Shown

Face pierin this
direction (-2 ).

The + Y dir.
is upward.

The + Y dir.
is upward.

Enter 2 if All Beams Participate

Wind forces with and without uplift will
conservatively be applied to all loading
combinations. This is in lieu of doing
separate RC-Pier runs in order to keep the
proper wind loading with the proper load
combinations.




The results shown in the tables below are splitinto 4 groups based on combinations of the + wind force and + wind angle. In RC-Pier the user can vary the
wind angle magnitude and sign. The wind force direction is typically varied automatically because the load, by default, is treated as a reversible load. In
RC-Pier the vertical wind load, if used, is reversed as well which is undesirable. This spreadsheet always assumes vertical wind acts upward.

Wind Uplift Not Included

W Loads to the Pier (kips)
Beam # +Wind Force, + Wind Angle +Wind Force, - Wind Angle -Wind Force, + Wind Angle - Wind Force, - Wind Angle
Fx Fy Fz Fx Fy Fz Fx Fy Fz Fx Fy Fz
1 -3.809 -2.145 3.067 5,274 -2.901 1.765 3.809 2145 -3.967 5.274 2.901 -1.765
2 -3.899 0.000 3.0967 5,274 0.000 1.765 3.809 0.000 -3.967 5.274 0.000 -1.765
3 -3.899 0.000 3.967 -5.274 0.000 1.765 3.809 0.000 -3.967 5.274 0.000 -1.765
4 -3.809 0.000 3.067 5,274 0.000 1.765 3.809 0.000 -3.967 5.274 0.000 -1.765
5 -3.899 0.000 3.0967 5,274 0.000 1.765 3.809 0.000 -3.967 5.274 0.000 -1.765
5] -3.899 2145 3.967 5,274 2,901 1.765 3.809 -2.145 -3.967 5274 -2.901 -1.765
7
g
9
10
Tl (k) 95,202 Tl (k*ft) 42.365 T (k) -05.202 My (k) | -42.365

Bridge office practice is to setthe overturning moment Mx to 0.00. Currently, RC-Pier does not calculate an Mx for W, however,
Leap's plans are to include it in a future version (probahly as an option).

Wind Uplift Included

W Loads to the Pier (kips)
Beam # +Wind Force, + Wind Angle +Wind Force, - Wind Angle -Wind Force, + Wind Angle -Wind Force, - Wind Angle
Fx Fy Fz Fx Fy Fz Fx Fy Fz Fx Fy Fz

1 -3.809 -7.792 3.967 -5.274 -8.549 1.765 3.809 31134 | -3.967 5.274 31.891 | -1.765
2 -3.809 11.671 3.967 -5.274 11.671 1.765 3.809 11.671 -3.967 5274 11.671 | -1.765
3 -3.809 11.671 3.967 -5.274 11.671 1.765 3.809 11.671 -3.967 5274 11.671 | -1.765
4 -3.809 11.671 3.967 -5.274 11.671 1.765 3.809 11.671 -3.967 5.274 11.671 | -1.765
5 -3.809 11.671 3.967 -5.274 11.671 1.765 3.809 11.671 -3.967 5274 11.671 | -1.765
6 -3.809 31.134 3.967 -5.274 31.891 1.765 3.809 7.792 -3.967 5274 -8.549 | 1.765
7
8
9
10

W () 95,202 Tl (ki) 42.365 T (ki) -95.202 Mx (k) | -42.365

Bridge office practice is to set the overturning moment Mxto 0.00. Currently, RC-Pier does not calculate an Mx for W, however,
Leap’s plans are to include itin a future version (probahbly as an option).



|5ubstructure Wind

[Calc. Z (pier cap top to groundiwatersurf) [ 22.000] ft

[Users Z | 100.000[ |
Voz, calculated design velocity at Users 2 99.627| mph
User's Vgz 100.000( mph

|Calc. Wind Press. Factor due to User's Vaz |

|User's Factor

[ 1.000|

1.DDD| See Aashto Lrid Egn 3.8.1.2.1-1

Aashto Lrfd 3.8.1.2.2

Based on User's Factor

Skew Simplified Adjusted Simplified
Angle of Substr. Wind Substr. Wind
Wind Press. for Piers Press. for Piers
Parallel | Perpend. Parallel | Perpend.
Degrees kesf kesf kesf kesf
TIA 0.040 0.040 0.040 0.040

Office practice is to use simplified wind pressures for substructure when individual span lengths are 160" or less and when Zis 100" or less. In other words, the
Factor will typically be 1.000. Do not use a Factor less than 1.000. Minimum wind pressures should be 0.040 ksf parallel (X dir.) and 0.040 ksf perpendicular
(£ dir.) to the pier. This loading is unique to lowa and cannot be found in the Aashto Specifications.

Above 100" pressures are to be adjusted based on W30 = 80 mph for individual span lengths less than 160°. In other words, the Factor will be greater than 1.000.

RC_Pier will only use the adjusted wind pressures if Zis greater than 30" and if the adjusted pressures are higher 0.040 ksf(see Aashto Lrid 3.8.1.2.3).

Enter positive wind pressures to be used on the substructure below.

Export S

uper- and Sub-structure YWind
Loads to Text Files

[Users Parallel Wind Press. (X dir) [ 0.040] ksf |
|Users Perpendicular Wind Press. (Z dir.) | 0.040] kst |
Cap Loads
Exposed +WF +WF - WF -WF Start End
Pier Cap | Type of +WA - WA + WA - WA Fraction | Fraction
Area (ft"2)| Load Direction | Magnitude [Magnitude |Magnitude| Magnitude | =1/L ¥2 /L
24,500 |Force (k) X -0.980 -0.980 0.980 0.980 0500 |
300,250 |UDL (kift) &= 0.245 0.245 -0.245 -0.245 0.000 1.000
The sign of the substr. wind loads depends on the sign ofthe superstr. wind loads.
Column Loads (apply loads to all columns in pier)
Exposed +WF +WF -WF -WF Start End
Pier Col. | Type of + WA - WA + WA - WA Fraction | Fraction
Area (ft"2)] Load Direction | Magnitude [Magnitude|Magnitude| Magnitude | v1/L y2/L
45000 |UDL (kift) X -0.120 -0.120 0.120 0.120 0.333 0.833
202.500 |UDL (kift) Z 0.780 0.780 -0.780 -0.730 0.333 0.833
The sign of the substr. wind loads depends on the sign ofthe superstr. wind loads.

Mote: UDL stands for unformly distributed load.
The total load in the Z direction is averaged
over the length of the pier cap.

Mote: UDL stands for unformly distributed load.
The start and end fractions are based on a
column height that extends to the middle of
ofthe minimum cap height.



[Wind on Live Load

Aashto Lrd

3813

|Height of WL above Top of Slab

[ 6.000]

it

| Typically, WL is assumed to act &' above the top of the slab.

Enter positive wind loads to be used on the supertstructure below.

[Users Normal WL [ 0.100] kIf | WL is not varied based on elevation or wind speed. Skew Simplified
[User's Parallel WL [ 0.040] kIf | Angle of | Wind Components
Wind on Live Load
[Average Span Length [ 81125] | Normal [ Parallel
Degrees klf kIf
The overturning moment, Mz, is transferred to the pier by equal and MIA 0.100 0.040
opposite Fy forces acting through the beams. RC-Pier assumes that
only the ext. beams are involved. User can involve all beams if desired.
How is Mz Transferred to the Pier?
Enter 1 if by Exterior Beams Only 1
Enter 2 if All Beams Participate
Downstation Pier View Upstation Pier View
- Skew (LA) - Skew (LA}
Shown 4 + X direction Face pierin this + Z direction Shown
3/ direction (-7 ). .
/ Left .
Beam 1 /_ __ ____. Sd -
w [l G [Eoanz]
................... . Face pierin this Beam3/ L
direction (- Z ). The + Y dir.
Right / is upward.
+Z direction The + Y dir. ¥
is upward. + X direction
+Wind Force Shown +Wind Force Shown

+Wind Angle
Shown

Aashto Lrfd 3.8.1.3

E xport Wind on Live Load
to Text Files

+Wind Angle
Shown

The results shown in the tables below are splitinto 4 groups based on combinations of the + wind force and £ wind angle. In RC-Pier the user can vary the
wind angle magnitude and sign. The wind force direction is typically varied automatically because the load, by default, is treated as a reversible load.

For Strength 5 and Service 1 Loading

‘WL Loads to the Pier (kips)
Beam # +Wind Force, + Wind Angle +Wind Force, - Wind Angle -'Wind Force, + Wind Angle - Wind Force, - Wind Angle
Fx Fy Fz Fx Fy Fz Fx Fy Fz Fx Fy Fz
1 -0.860 1321 1.175 -1.433 -2.201 0.258 0.860 1.321 1175 1.433 2.201 -0.258
2 -0.860 0.000 1.175 -1.433 0.000 0.258 0.860 0.000 -1.175 1.433 0.000 -0.258
3 -0.860 0.000 1.175 -1.433 0.000 0.258 0.860 0.000 -1.175 1.433 0.000 -0.258
4 -0.860 0.000 1.175 -1.433 0.000 0.258 0.860 0.000 1.175 1.433 0.000 -0.258
5 -0.860 0.000 1.175 -1.433 0.000 0.258 0.860 0.000 1.175 1.433 0.000 -0.258
B -0.860 1.321 1.175 -1.433 2.201 0.258 0.860 1321 1175 1.433 -2.201 -0.258
7
8
]
10
My (k*t) 78.735 My (k) 17.275 My (k*t) | -78.735 My (k*t) | -17.275

Bridge office practice is to set the overturning moment Mx to 0.00. Currently, RC-Pier does not calculate an Mx for WL, however,
Leap's plans are to include itin a future version (probably as an option).

These loads will have to be used twice in
RC-Pier. WL is dependent on WS and WS is
applied with and without uplift.




Wind on Superstructure
Uplift = 20 psf
Lateral Pressure = 50 psf

Longitudinal Pressure = 12 psf

Superstructure Wind Area
SBC Height
Slab Thickness

Beam Height
Total

Average Span Length = (0.5)*(70.75> +91.5”) = 81.125°

Fy
F

(-0.050 ksf)*(8°)*(81.125") = -32.450 k >
(0.012 ksf)*(8°)*(81.125) = 7.788 k

Sample Calculations

v

\ 4

A 4

A

A 4

8.00°

A 4

[
P

Fx = (-32.450 k)*(cos(32 deg)) + (7.788 k)*(sin(32 deg)) = -23.352 Kk
F, = (32.450 k)*(sin(32 deg)) + (7.788 k)*(cos(32 deg)) = 23.800 k

Fx per beam = (-23.392 k)/(6 Beams) = -3.899 k Assigning the sign to the results is
F, per beam = (23.800 k)/(6 Beams) = 3.967 k done by observation.

Uplift = (0.02 ksf)*(43.16)*(81.125") = 70.027 k

Fy for Beams 2-5 = (70.027 k)/(6 Beams) = 11.671 k

M, = (23.392 k)*(0.5)*(8") + (70.027 K)*(0.25)*(43.16) = 849.160 k*ft

Fy for Beams 1 and 6 = +(849.160 k*ft)/[(5 Beam Spa)*(7.4’)/(cos(32 deg))] + 11.671 k
Beam 1, F, =-7.792 k
Beam 6, Fy = 31.134 k

My = (23.800 k)*(0.5)*(8’) = 95.200 k*ft < Office Policy is to ignore

Beam 1

32deg LA 7

‘—
T 12 psf



Wind on Substructure Sample Calculations

49° 32 deg LA
< > 7 /
A
I ¥
3 ;
T 1425 205 14.25’
30
25| 19.5—q : >
A :
10 i
v VL . A 4

Dashed lines represent structural stick model

The signs for simplified substructure wind loads are made to correspond with the sign for the
superstructure wind loads.

Acapy = (7°)*(3.5°) = 24.5 ft?

Acap, = (49°)%(7°) — (3°)*(14.25%) = 300.25 ft?

Acol, = (37)*(25” — 10’ fill) = 45 t* per column (exposed)
Acol, = (19.5°)%(25> — 10’ fill) = 292.5 ft* per column (exposed)

Fcapy = (0.04 ksf)*(24.5 ft%) = -0.98 k Signs based on 1* case sign convention
Fcap, = (0.04 ksf)*(300.25 ft?) = 12.01 k for superstructure wind loads.

Fcoly = (0.04 ksf)*(45 ft?) = -1.80 k
Fcol, = (0.04 ksf)*(292.5 ft*) = 11.70 k

Cap Loads Fx =-0.98 k applied at midpoint of cap
UDL, = (12.01 k)/(49”) = 0.245 kIf applied along cap length

Column Load UDL, = (-1.80 k)/(15”) =-0.120 kIf from (10°)/(30’)=0.333
UDL, = (11.70 k)/(15*) = 0.780 kIf to (25%)/(30’) = 0.833
Loads are applied to each column.

Note: The start and end fractions will change for the wind loadings on the column for the footing
design because the column is extended 4.00°. The fractions are:

Start Fraction = (10° +4°)/(30° +4°) = 0.412

End Fraction = (25° +4°)/(30’ +4°) = 0.853



Cap and Column Design
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223 » 40' PPCE Bridge: Cap and Column Design

¥~ There are 3 cases to consider:

Case 1 — Low Water with 10’ Fill

Case 2 — High Water with No Fill

Case 3 — Ice with No Fill
Case 3 is an Extreme Event 2 Load Case. Case
1 loading is shown here. Portions of the other
cases will be included later in this example.

Design Specifications Units
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" AASHTO Standard Specifications & 115 Units
¢ AASHTO LRFD Mane - 8| Units [Metric]
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4 Updates | IBS: Mot Connected | 1BS: Manual | Fier Yiew:Upstation

| Ready

Pier Configuration E|
Fier Type Column Shape . .
Currently it is easier to use the
(e : “Multi Columns” option to
™ Hammer head |Fiect. Non-tapered =l design T-piers rather than the
 Itecral “Hammer head” option. The
—— “Hammer head” option
requires the cap and column
Cap Shape Stiut and Tie Model for LRFD to be the same width.
* Staight The T-pier column shape will
{* Tapered r be modeled as an equivalent
rectangle.
" “ariablz &
[ STM far lsolated Pile Cap
(" Stepped Typical T-piers will use the
. tapered cap shape.
Pier view | recommend using the
" Downztation " pstation “Upstation” pier view option.
ok LCancel




X)

Superstructure Parameters

—

A4, i
G38.75 e
214974 04
W in”4
2437 i

MHurber of Lanes:

ok

LCancel

Beam Height;

Bear Section Area:

Beam Inertia [lx=]:

Bearn [nertia [[uy]:

Beam C.G [v'cg):

34 i

B arier/R alling Height:

This screen only needs to be filled out
if you intend to auto-generate loads.

These entries are only important for
auto-generation of EQ loads.

Cepth of Slak: 2. i <
Span Mumber Bear o |1
Current Pier :

There are no entries for haunch
thickness, pad thickness, or step height.
This means auto-generated wind area
excludes haunch. Also, lateral
superstructure loads can’t be elevated
further above top of pier cap.

Curb ta Curb Diztance: 40. ft -

Gutter to Gutter

v Auto compute geometry by girders <

Not sure what this check box does.

5
pan Span Lengthi it Bridge ‘width ft
Span 70.750 43,160 <
Add

2 31.500 43160
3 B0.750 43160 todify
End Eridoe 43160

Delete

Tapered Cap Parameters

Cap Length [ 41, ft Start Elevation: 32 it
léz;ﬁ-t,znutf[;{“r .n-tapered 0.5 ft End Elewation: 32 ft

3

Bridge width was added to allow
for flared girders.

Recommend setting bottom of
column elevation at 0’. This way
the (top of) cap elevation will
simply be the height from the
bottom of the column to the top
of the cap.

<

Left ahead skews are negative. The

Cap Min Height [7] :

43. i
24, in
42, i

Factor of Reduced Maoment of [nertia:

Skew dngle [deg): |-32.
Cap Max Height [ :
Cap Depth [£] :

. -

<

skew angle only needs to be input
if you intend to auto-generate
loads.

This factor may be used to reduce
member stiffness in the structural
model (i.e. simulate a cracked
section). The lowa DOT will
typically use gross inertia.




Rectangular Non-Tapered Column

)

Loc. fram left L;[f cap: Bot. IfEtIev.: Wldti: []: Depit: [£]: Ezi'tarzeng il Ef?:-l:ﬁﬂ?n < The bottom of
MNo.H |24'5 |D' |234- |3E- |1- | Spring 7 € column may
Drilled Shaft ? have spring
supports. This
Typically set This factor may be used fdd may be ‘:'sed to
bottom of column to reduce column Delste :e(j((ijsill:\l/lewe
elevations to 0’. stiffness in the structural Modiy il assur';'\e )
model. The lowa DOT will .
typically use gross inertia. lTl ]:;l::;]::(s:
[ et

Cancel

X

Bearing / Girders

Configuration

Bearing Line: % Single " Double

Eccentricity from CL of Cap

First Line: |0 ft Second Line: ft

Line Digtatize From
{* First * Cap Left End
" " Last Paint 0. ft

Left |10.4440.44
Left [18.48118.48
Left |26.52/26.52
Left |34.56/34.56
Left |42B/42.6

Delete

odify

Ln ) B O T LN =L

T,

Cancel

Materials

Bearing lines will typically be modeled as
“Single” for both steel and prestressed
bridges. Exceptions may include situations
that yield a significant unsymmetrical loading
about the c.l. of the cap such as would be
caused by unbalanced spans or actual
eccentric bearing lines. Variable width
bridges that drop a beam line at a pier is
another example.

Enter beam spacing along the skew of the
pier cap.

]

Concrete Strength
psi

Cap: AR00.
Column; | 3500,
Footing:  |2800.

Steel Yield Strength

ksi
Cap | flex): ,r
Cap [ thear]: ’r
Colurnn: ,r
Footing: ,507

Concrete Density

Concrete Modulus of Elasticity
ksi

Cap: 58662
Columm: | 358662
Footing:  |3586.62

pof
Cap: 150,
Colurmn: (150,
Focoting:  [150,
Concrete Type
Cap: |NUlmaI
Calurnn: |Nurmal
Footing: |Nnrmal

Lol Lef Lo

LCancel




Blank entries indicate a default check point generated automatically by RC-Pier. “F/S” of “f” indicates
face of support points which may be generated using the option buttons under “Cap design”. Entries
with an “*” indicate “Additional Check Points” that have been entered directly by the user. No
“Additional Check Points” have been input since it is easier to do T-pier cap design in a spreadsheet.

Structure Model

f Fiezet to Baze Structu

Flaztic Hinge locations
Mear Column Top

!

Delete 7~ Centerling of
colurin

4 odify " Face of suppart

i

[Dejictivate v Offzet from CL
of the colurmn

(=]

3.285 ft 4

Rezet All

Mear Column Botham

=
=

~

{ ft {

=
=

Cancel

7~ Centerling of
colurmn

Objects:  |&ap - Components: |11 hl
Hinge Check Point | Distance [ft] | Elem Length [ft]
4 5 del3isan 11.41
5 Node 13 isan 14.25 284
5 E “F/S” point that 14.75
13 <+ isautomatically | F/5  [1522 4 (07
E 13 entered as an F#5 15,22
7 - 2014 492
7 7 “Additional 2014
B - Check Point.” ] o -
Additional Check Pointz Hinge
N Local Direction: | 2
|33-?35 ft From Left;
Cap design
15.22 ACTIVE Flesure Shear
3378 ACTIMNE

" Face of suppart

ry Dftset from CL
of the colurmn

9.285 ft

T

(0.5)*(17°) + (2/3)*(Wg) =
9.285’ where Wz =1.178’

24.500’ to c.l. column
- 9.285’ offset
15.215’

B

This 3" option allows
us to create additional
check points on each
side of each column to
act as the critical
section or new “Face

«

of support”. So here
we may enter the W/3
distance [(2/3)*(Wg)].

One short-coming of
this 3" option is that
the c.l. of the column is
still used for a cap
design point when
designing cap R/l on
the “Cap” tab. The 2™
option, “Face of
Support”, suppresses

The user

and with

could do a separate RC-Pier run for the

cantilever with the special loading requirements

additional check points on the cantilever,

but that won’t be done in this example.

the c.l. of the column
point when doing cap
design. It would be
nice if the 3™ option
followed the pattern of
the 2™ option.




ERE LA N [ o RE-T] T2

[ 27 K] N 7\ g - 5 o1 12 T

30.00

Nodes

Members

The c.l. of the cap for the structural model is placed at the midpoint of the minimum cap
height. The minimum cap height is the end cap taper height.
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Tutoriaks

Load Type:

D Wearing Surfaces and Utilities
EH: Harizontal Earth Pressure

E%: V. Pressure from Dead Load of Earth Fil
ES5: Earth Surcharge Load

LL: Yehicular Live Load + [M

CE: Wehicular Centrifugal Foices
BER: Braking Force

PL: Pedestrian Loads

LS: Live Load Surcharge

WA Water and Stream Pressure
51 Wind Load on Stucture

WiL: Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

CR: Creep

SH: Shiinkage

EL: Locked-in Effect

TG: Temperature Gradient

5E: Settlernent

Available Groups:

STREMGTH GROUP |

STRENGTH GROUPII

STREMGTH GROUP NIl

STREMNGTH GROUP IV

STREMGTH GROUPY

ExXTREME EVENT GROUF |
EXTREME EVEMT GROUF Il
SERVICE GROUP |

SERVICE GROUR Il

SERVICE GROUP NI

SERVICE GROUP IV

FATIGUE

EXTREME EVENT SEISMIC GROUP |
14 5TRA
145TR 3
14 5TR 4

145TR 5
14 5ER 1
I&ExT2 |

& F‘roiect] 9 Geometry £ Loads 1 =] Analysis] 1 Cap ] ., Cnlumnl b Footing]

Selected Loads:

| ooy ~
ol

L5 Normally this list starts
o out empty, but | have
pRl already entered all the
wez load data.

Edit
Copy
Delete

Delete All

HH

14 SERT

See the next page for
the screen captures —>
related to this button.

EEIE

i

Combinations

This example uses
simplified wind loads.
These loads will be
entered twice — once
without wind uplift
(WS1 to WS4) and once
with wind uplift (WS5
to WS8). Technically
wind uplift only needs
to be applied for the
Strength 3 combination
when the wind angle is
0 degrees. However, it
is simpler and
conservative to check
each group with and
without uplift. Since the
WS loads are repeated
the WL loads are also
repeated due to the
dependency between
them.

The lowa load groups correspond with the default
load groups except that the reversible feature for
the wind loads has been set to uni-directional.
This was done because wind uplift is uni-
directional and should not be reversed as will be
done in RC-Pier if the setting is not changed.

Selected Loads:

LLY

T

Tuz
ER1

Ml
WS
W52
W53
W54
W5E
W56
W5T
W58
L1

WiL2
W3
WwiLd
WLE
WLE
WL

WA

Here | am simply displaying
the other loadings that did
not get displayed on the

screen capture above.




M | oad Combinations |:|@E]

LClose

Do |
[
I
HEE
==
e
[ e |

Add

Edit

Delete

Delete all

Default Comb

Parameters

LOAD COMEIMNATIONS - RASHTO LEFD

first open it.

This is the screen you get
when you click on the
“Combinations” button
shown on the previous page.
It may be blank when you

v

Compbination parameters

X

Use “Dependent Load Case
Combinations” since it will reduce
the number of load cases by
maintaining load dependencies.

CE: “Yehicular Centrifugal Forces

BR: Braking Force

PL: Pedestrian Loadz

LS: Live Load Surcharge

WA Water and Stream Pressure
WS Wind Load on Structure
WL Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

Drefault

Load Cornbinations
(o Dependent Load Case —
Cormbinati
CrMRINEHens |Dependency kable |
(" Cross combinations
(04 | Cancel |
v
Loads dependency table
Load Caze Depends on;
| |N|:|ne ﬂ
LL: Yehicular Live Load + [k Mone ~

LL: “ehicular Live Load + Ik
Maone
Mone
LL: Wehicular Live Load + [M
Mone
MNone
WS Wind Load on Structure
Mone
Mone

Cancel | ] |

X]

RC-Pier defaults with a
dependency of BR on LL.
Often we set this to “None”
because we typically use only
the worst BR load irrespective
of how many lanes of LL are
on the bridge.

The only dependent loads we
typically use for frame piers
are:

CEto LL

WL to WS
This means that if we have 8
WS cases then we must have
8 WL cases. Thus, WL1 is
always and only associated
with WS1, and WL2 is always
and only associated with WS2,
and so on.




CAUTION: Clicking “Print” sends ALL the load

combination equations immediately to a printer.

M | oad Combinations

> Eifi LOAD COMBINATIONE - AASHTO LEFD ~
Comb § 1 {Ia STE 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLL + 1.75 BRL
Close +1.00 WAL + 0.50 TOL )
Comb Z (IA STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLZ + 1.75 BRL
Add +1.00 WAL + 0.50 TIL )
Coub # 3z (IA STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LL3 + 1.75 BRL .
+ 1.00 WAL + O.50 TUL ) Click on “Default
Edit Comb § 4 (IA STE 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LL4 + 1.75 BRL
+ 1.00 WAL + 0.50 TUL ) Comb” to
Delete Comb § 5 (IA STR 1 ' = 1.00 § 1.25 DCL + 1.50 DWL + 1.75 LL5S + 1.75 BRL
= +1.00 WAL + 0.50 TUL } generate all the
Comb # & (IA STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLE + 1.75 BRI
Delete all + 1.00 WAL + 0.50 TUL } default load
Coub # 7 {IA STE 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LL7 + 1.75 BRL . ;
+1.00 WAl + 0.50 TOL } combinations.
Comb § & (Ia STE 1 v = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLL + 1.75 BRL
+ 1.00 WAL + 0.50 TOZ )
Benamiziens Comb 3 (IA STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLZ + 1.75 BRL
+1.00 WAL + 0.50 TOZ )
Coub # 10 (I STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LL3 + 1.75 BRL
+ 1.00 WAl + 0.50 TUZ )
Comb § 11 (I STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LL4 + 1.75 BRL
+ 1.00 WAl + 0.50 TOZ )
Comb 1z (Ia STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLS + 1.75 BRL
+ 1.00 WAL + 0.50 TUZ )
Comb # 13 (Ia STR 1 ' = 1.00 ¢ 1.25 DCL + 1.50 DWL + 1.75 LLE + 1.75 BRI K.

M | oad Combinations :- A different set of

Eint Comb § 1292 {Ii SER 1 Y =1.00 ¢ 1.00DCL + 1.00 DWL + 1.00 LL3 - 1.00 BRL combinations is
- + 1.00 WAL + 0.30 WSS + 1.00 WL8 + 1.00 TUZ )
Comb # 1293 (IA SER 1 ) = 1.00 { 1.00DCl + 1.00 DW1 + 1.00 LL4 - 1.00 BRL used for the
Close + 1.00 WAL + 0.30 WS8 + 1.00 WL + 1.00 TUZ
Comb § 1254 (IA SER 1 y = 1.00 { 1.00 DC1 + 1.00 DW1 + 1.00 LLE - 1.00 ER1 column and cap.
Add + 1.00 WAL + 0.30 US8 + 1.00 WL + 1.00 TUZ )
Comb § 1295 ({Ii SER 1 Y =1.00 ¢ 1.00DCL + 1.00 DWL + 1.00 LLE - 1.00 BRL
+ 1.00 WALl + 0.30 W38 + 1.00 WL8 + 1.00 TUZ ) Not sure the two
Edit Comb § 1236 (IA SER 1 ) = 1.00 { 1.00DCl + 1.00 DW1 + 1.00 LL7? - 1.00 BRL
+ 1.00 WAL + 0.30 WSS + 1.00 WL8 + 1.00 TUZ ) sets are necessary

Delete

for LRFD. Itis
probably a hold-

T
_ Do |
[ e |

Load Cowbinations for Columns only: /

Delete all

Comb 1C (I4 STR 1 ' =1.00 { 1.25 DCL + 1.50 DL + 1.75 LLL + 1.75 BRL
+ 1.00 WAL + 0.50 T ) over from the
Comb § ZC (IA STR 1 ' = 1.00 { 1.25 DGL + 1.50 DWL + 1.75 LLZ + 1.75 BRL
+1.00 WAL + 0.50 TUL ) Aashto Std. Spec.
Frmemaiaie Comb § 3C (L4 STR 1 ' = 1.00 { 1.25 DCL + 1.50 DWL + 1.75 LL3 + 1.75 BRL .
+ 1.00 Wil + 0.50 TUL } since there was a
Comb § 4C (I4 STR 1 v =1.00 { 1.25 DCL + 1.50 DWL + 1.75 LL4 + 1.75 BRL
+ 1.00 WAL + 0.50 TUL } separate 3d factor
Comb § EC (I4 STR 1 ' = 1.00 { 1.25 DGL + 1.50 DWL + 1.75 LLE + 1.75 BRL
+1.00 WAL + 0.50 TUL of 0.75 and 1.00
Comb § €C (L4 STR 1 ' = 1.00 { 1.25 DCL + 1.50 DWL + 1.75 LLE + 1.75 BRL
+ 1,00 WAL + 0.50 TUL for columns.
1 + 1.50 DWL + 1.75 LL7 + 1.75 BRL

Comb # 7C (Ii STR 1 yo=1.00 ¢ _EE DC1

Note: There are a number of features on this screen that will not be demonstrated in this example.
For instance, you can

e delete combinations

e edit combinations

e add your own combinations
These features are particularly useful for testing loading scenarios and trouble-shooting problems.




Library Pathnames Setup

COMSPAM - GEOMATH Shared Libraries
Crozs Sectian
COMSPAM Libraries
Tendon
COMBDX Libraries This is the Library Setup
Tendan screen from Leap Bridge.
COMSPAM - COMBOX Shared Libranes
Rebar
LLMYehicle LRFD
LLAYehicle LFD
RCPIER Librariez
Wehicle LRFD
Wehicle LFD
Load Groups LRFD —
Load Groups LFD
Faating Configs
Files Pattem
......................... EI K Canoel

This is the Library Setup
screen from RC-Pier.

This library contains the
lowa Load Groups.

: ile M arne Select |
LRFD Truck LefdTrk.rpl
Cloze
Footing Footing.rp3 \
Filez Pattem FilePatterns.rpd

Bundled Bars BundledB ars.iph

Not sure why these
libraries are not included

Filez Section Type  |lowa_HP_PileS ection. ipk

in the Leap Bridge library
setup screen above.




Library: Load Group/Limit States @

Load Groups:

EXTREME EVENT GROLUF 1| d4d
SERVICE GROUF |
SERVICE GROUF |1 —
SERVICE GROUP I MadityAfiew
SERVICE GROUR IV
FATIGLIE Delste
EXTREME EVENT SEISMIC G
FATIGLE | (infinite life]

& ST 1
15 STR 3
15 STR 4
14 5TR 5 Save
I SER 1

I EXT 2 W Save bz

OF. | Cancel |

The lowa Load Groups

ddlids

Library: Edit Limit State {LRFD) X
Mame of Limit State: |14 STR 1
Appplicable to L abek
* Strength
4 5TR 1
" Extreme Event
£ Service Eta Mutiplier:
" Fatigue 1
" Extreme Event Seismic
Notice that the wind loads have
) EEe Facmrs_‘ been switched from “Reversible” to
Sigr: M & bir; Load ID: / “Uni-di . ®
Uni.  «||05 os | / Uni-directiona
I, ] ] WS A
H”' 5' 1':' E‘;L Muodify In general lowa will use the smaller
$_ 05 U < values for the TU and SH load factors
Uni. 05 05 CR Copy along with gross inertia of the pier
Uﬂ?- 05 0.5 SEEN 2 < members. See Aashto Lrfd 3.4.1, the
first paragraph on page 3-12 of the 5"
k. Lancel | edition (2010).




DC1

Loads: Load data

— Bearing / Girder loads

The “1” in “DC1” refers to the 1st load case number in the generic DC
load type numbering sequence. So, the “DC1” load data includes DC1
loads (e.g. slab, beams, etc.) and DC2 loads (SBC).

 Column Loads / Settlement

These loads can be

Bearing
Pointi

Bearing
Lire

[kips]

-

Col Mr Load Type

Cir

Magl

w1AL tag2

il

auto-generated, but

— Cap Loads~—~
Load Ty

Common mistakes to avoid when entering
DC (and DW) load data manually are:
Forgetting to change the “Bearing

Point #” to the correct beam line.
Forgetting to change the “Dir” to
the proper global axis direction.

the magnitude of the
load will typically be
too small since RC-
Pier is not able to
capture all the dead
load involved (e.g.
pier and intermediate

Copy | Delete | Deletel Getting the sign on the load diaphragms,
~ Strain Load wrong. haunches, slab
ut o overhang thickening).
+ Erpansion - Contraction Delete I Deth |
Factars Auto Generation A Import Loads
Marme: |DC1 | /
Description: I / tultiplier for Loads: |1- Generate | Impaort |

Mote: Wertically dowrward loads be
added as negative loads in % direction.

(0] | Cancel |

*

DW1

Loads: Load data

— Bearing / Girder loads

The spreadsheet that was setup to calculate
DC1 loads will not generate standardized text
files in order to import the loads. The DC (and
DW) input is relatively minor for this load case.

 Column Loads / Settlement

LCopy I Delete

Drelete Al

Inzert |

Copy Delete

: : : These loads can
Bearing | Bearing | Dir | Load ColMi | LoadTwpe | Dir Magl Wil Mag2 y2/L
Line Painkt [kipz) be auto-
generated, but
the load is

distributed based

peteteat| ©" tributary area.

— Cap Loads

We normally

Doir A

[ft]

Load Type

Magl

w1/l Mag2

w2/l

distribute the

FWS equally
among all the

~ Strain Load beams
Unit ID.
+ Expansion - Contraction Irzert | Delete I
Factars Auto Generation Import Loads
MName: IDW'I
el . |1.
Description: I ultiplier for Loads: Generate | Import |

Mote: Vertically downward loads be
added az negative loads in Y direction.

oK Cancel |




LL1 Impact is excluded. Multiple

/| presence factors are included.

Loads: Load data

— Bearing / Girder loads — Column Loads / Settlement

=

Bearing | Bearing Load |

Line Pointt (il Col Mr Load Type Dir Magl w1AL tag2 w2l Units

» - - ~| 541780
- - ~| 486130
- - ¥ -| 0o Truck portion There are 7 LL
= = -| oo -

cases, but |

< oo
0,000t
B TR
ST

will only show

Delete A

T~ lane portion Copy

— Eap)zﬂads —

the first one.

A
Wi ra = om o] e ow| R =
A

_L_._._._._._._._._.
4
4

< =« | | | < < < «| <
4

- - ~| 0536 = =
/| Load Type | Dir Arm ttagi w1/l Mag2 #2/L Units
- i, - D'DDD[\M / ft)
i ] i|ﬂ1r »
Copy I Delete | Dielete Al |
— Strain Load
Uit ID.
+ Expansion - Contraction Insert | Copy Delete | Delete Al
Factars Auto Generation Impart Loads
Mame: |LL1
inli . |1.
el I ultiplier for Loads: Generate | Import |
Mote: Wertically dowrward loads be |
added as negative loads in % direction. % Coned

Live loads are imported

from the text files
generated by the in-
house spreadsheet for

bridge pier live loads.

Select the import loads from file

Look jr: |E;~ 1203 Jefferson 2010-10-10 x| ¥ B3~
2 [C)PDFExample [£] wiLoadsnn4 kxt
[C)ordExample r_:=j WSLoadsMolplifb0n]  bxt
My Recent | [Z] BRLoads001 kxt [£] wsLoadshaUplifennz kxt
Dacuments 2 gy qadstnz bt [£] wsLoadsMoUplife0ns. kxt
[ [ElLLPier 1Loads001 kxt [£] wsLoadshaUplifkond, bt
- [Z] LLPier 1Loads002 kxt [Z] weLoadsvesliplfoot bxt
Desklor 2] || pier1Loads003. et [£] wsLoadsyesUplftonz bt
. [£] LLPier 1Loads004 kxt [£] waLoadsesUiplifton, kxt
;} [£] LLPier1Loads005 bt [£] weLoads'eslplifton4, txt
H D t [Z] LLPier 1Loads008 kxt . ) Load
v Documents - . 2aring Loads
fg] LLPugrlLoadsuu?.txt 1, 1, ¥, -54.175
p— [£] RePierColumnoutput, Exk 1, 2, ¥, -45.61%
g._' [£] WLLoadsoo1 bt 1, 3, ¥, 0
- 1, 4, v, 0
My Computer 4] WLLnajsDDZ.txt R
= L] L] L]
[£] wiLoads0os, bt 1 &l vl o
I 1, 1, ¥, -34.1zz2
1, 2, ¥, -30.961
My Metwork. File name: LLPier1Loads001 kst ~ Open I 1, 3, ¥, -0.536
Places B I J i’ g’ $’ g
Files of wpe: IImport loads from file [7 kat) LI Cancel | 1: E: Y: a

This is the content of
“LLPier1Loads001.txt” which is
imported into RC-Pier for LL1.




TUl

Loads: Load data

 Bearing / Girder loads ———————— - Column Loads / Settlement

Bearing | Bearing Dir Load | - P
Line Pointt fins] | Col Mr Load Type Dir Magl w1AL tag2 w2l Units
bl T+ 1 -] R | 440 k
T 1 | £ | -2.8200
T~ 2| | 48400 By default this
1T - 2 w| 2 | -3.8200) .
T T | W o| 48400 load is not
Tx| 3+ 2| 38200 reversible in the
e I Muaaw 222l |oad library so |
1« 4 .| Z +| 28200 Cap Loads Yy
1 B | ¥ | 44400 — =
Load Type | Diir Arm tagl w1 tag? %2/ need to enter
1« 5| 2| -3.8200 )
Tel G| %o 488005 [y two load cases:
Copy I Delete | Delete All TU1l and TU2.
— Strain Load
Uit ID.
+ Ewpansion - Contraction Delete | Delete Al
Factars Auto Generation Impart Loads

Mame: |TU1

el I ultiplier for Loads: |1- Generate | Import |

Mote: Wertically dowrward loads be oK Cancel | ?

added as negative loads in % direction. Th

e spreadsheet that was

These loads can be auto-
generated, but the procedure
is not according to DOT policy.

setup to calculate TU loads
will not generate
standardized text files in

TU2 order to import the loads.
Loads: Load data
 Bearing / Girder loads —————— - Column Loads / Settlement
Bearing | Bearing Dir Load || - P
Line Pointdt fkis) Col Mr Load Type Dir Magl wldL tag2 y2iL Units
» 1« 1 | ® | 44400
1T - 1 | £ | 38200
18 2 4| ¥ 4| 44400
1« 2w 2 | 382000
= 34| % .| 4M00
1T« 3| £ | 2E200
1+ 4+ % | 44400 Inzert | Copy Delete Delete Al
1T - 4 »| 2 | 38200 ~Cap Loads
' il - Bl BhSai Load Type | Dir Amm pagl w1/l tag? w2/ Units
1T - 5 - 2 | 3E200 ft)
1T - 6 w| ® | 444004
LCopy I Delete Drelete Al
— Strain Load
Unit ID.
+ Expansion - Contraction Inzert | LCopy Delete I Delete Al
Factars Auto Generation Import Loads
MName: ITU2
inli . |1.
Description: I ultiplier for Loads: Generate | Import |
Mote: Vertically downward loads be |
added az negative loads in Y direction. Ok Cancel




BR1

Loads: Load data

 Bearing / Girder loads ———————— - Column Loads / Settlement

Bearing | Bearing Dir Load | o] - P
Line Pointt fins] | Col Mr Load Type Dir Magl w1AL tag2 w2l Units
» 1T - 1 = % | 11570
1 Tw| ¥~ 17760 Braking force is set as a
T - 1« 2 | -1.8510] = ) .
e e e T reversible load in the load
i~ Z2~| ¥ ~| 00000 library. This means | only
1 - 2w £ 4| 18510 — |
. Yol %o Aa57 reet_ | = r need to enter one BR load
Twl 3w Y] DO0O0F e pads because the program will
1 - 3w £ 4| 18510 =
Load T D Al agi 1/L ] :
1. 4| x| i5m R B B = " reverse it for me.
T - 4 w| ¥ | 0.0000)4 »
Copy I Delete Dielete Al
— Strain Load
Unit ID.
+ Expansion - Confraction Inzert | LCopy Delete I Delete Al
Factars Auto Generation Impart Loads

Mame: |BF|1

el I ultiplier for Loads: |1- Generate | Import |

Mote: Wertically dowrward loads be oK Cancel | 4

added as negative loads in % direction.

Braking can be auto-generated. We
typically distribute the concentrated truck
portion of this force among the
contributing bents; however, RC-Pier puts
the entire load on the pier being analyzed. These loads were imported
from text file “BRLoads001.txt”

/ generated by the spreadsheet
for BR loads.

Eearing Loads
1, 1, =, -1.1&57

1, 1, ¥, -1.77&
1, 1, Z, -1.851
1, 2, ¥, -1.157
1, 2, ¥, 0O

1, 2, Z, -1.851
1, 2, ¥, -1.157
1, 2, ¥, 0O

1, 2, Z, -1.851
1, 4, ¥, -1.157
1, 4, ¥, 0

1, 4, Z, -1.851
1, 5, ¥, -1.157
1, 5, ¥, 0O

1, 5, Z, -1.851
1, &, ¥, -1.157
1, &, ¥, 1.77&
1, &, 2, -1.851



WA1

Loads: Load data |§|
—Bearing / Girder lopads———  Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units
» 1+ UDL w| 7 « 3.E500 0.0000 0.0000 01130 kIf

Inzert | LCopy Delete Delete Al

— Cap Loads

Load Type | Dir Arm ttagi w1/l Mag2 w2/l Unitz
(ft)

Copy I Delete Dielete Al

— Strain Load
unt fo
+ Expansion - Contraction Insert | Copy Delete | Deletes
Factars Auto Generation Impart Loads
Mame: |W’A‘I

. ) |1.
el I ultiplier for Loads: Generate | Import |

Mote: Wertically dowrward loads be oK

added as negative loads in % direction. Caree |

The spreadsheet that was
setup to calculate WA loads

The only water loads that affect the
column and cap design for Case 1 are the
buoyancy loads on the column.

will not generate
standardized text files in
order to import the loads.




WS1
Loads: Load data
Bearing / Girder loads Colurmn Loads / Settliement
Bearing | Bear Dir | Load |a - -
Ear:::g P'E‘?:&'—:’ r [EES] Col Mr | Load Type | Dir | Magl w1AL | tag2 w2l | Units |||
N T e ey 1 v| LDL v| B3 v| 01200 0.3330 0.0000 0.8330
— v =10 B WL -| Z | 07800) 03330 00000 08330 There are 8 WS
B 1| Z+| 3% |] cases (4 cases
| 1] 24| %3890 with uplift and 4
1 2+ ¥ +| 00000 cases without)
e 2| Z +| 2360 . ,
| 1 - 3v| # ~| 38330 Inzert | LCopy Delete Delete Al bUt I WI” Only
| T+ 3. Y| 00000 o Lo show the first
1 34| 2 -| 33670 ,
| Load T D A Magl 1/L Mag2 241
1. 4 .| % | 3830 e e i ag ¥ ag X one.
T 1. 4ol ¥ | 0.0000) »| Foce o| % + noooo|  -0.9800 1.5000 f.0000 0.0000
Doy | Delete | Deflegl UL »| Z - 0.0000 0.2450 0.0000 0.0000 1.0000 Remember that
. ad the reversible
Strain Load .
feature for wind
Unit - J0 loads was turned
+ Expansion - Contraction Inzert | Copy Delete | Delete Al | off in the libra ry
Factors Auta Generation Irnpart Loads
Marne; |
el | Multiplier for Loads: |1 Generate ‘ Import ‘
A A
Mote: Wertically dowrward loads be
added as negative loads in % direction. % Coned ‘
Wind loads can be auto-
Eearing Loads generated, but generating
1, 1, x, -3.833 implified wind | requir
1Y D3l1as simplified d loads requires a
1, 1, Z, 2.967 few tricks and some editing of
1, 2, x, -3.833
1, 2, v, 0O the load results.
1, 2, 2, 3.9&7
1, 2, ¥, -3.833
1, 3, ¥, 0
1, 3, 2, 3.9&7
%, :, ﬁ; 53 . 533 The wind loads above were imported
] E] ] . .
1, 4, Z, 3.5967 from text file “WSLoadsNoUplift001.txt”
1, 5, ¥, -3.83%9 < ) )
1, &, ¥, O which was generated from the in-house
1, 5, 2, 3.967 .
1, &, ¥, -3.899 spreadsheet for wind loads.
1, &, v, 2.145
1, &, 2, 3.367

1 1
Cap Loads
Force, x, 0, -0.98, 0.5
uoL, £, 0.245%, 0, 1
Column Loads
1, UoL, x, -0.12, 0.333, 0.8332
1, UoL, 2, 0.7%, 0.333, 0.833



WL1

Loads: Load data

 Bearing / Girder loads ———————— - Column Loads / Settlement

Bearna | Bearbg | Dir | Lood 188 CoNr | Loadlyps | Di | Magl | 1 | Mag | E:::?Na;lrleoil\:/vl_h?\;es’

- 1 - 1 - i: 1022103 the first one.

1B 1 «| £ | 11780 =

1 - : - g - o Remember that the

1. 24| 2| 1a7E0— WL cases are

Tx] 3= % ~| 08600 Insert | Copy pet= | | dependent on the WS

1 - 2 - ; - f?ﬂgﬂ rCepLoads : cases. This means

T 4. % | e LoadType | Di ’éﬂ'ff Magl e Mag2 /' that WL1 is the only

I R A N I WL load that can

|
P

Delete Dielete Al

appear in the same
combination with

— Strain Load

Unit ID. WS1.

+ Expansion - Confraction Inzert | LCopy Delete I Delete Al I |

Factars Auto Generation Impart Loads
Mame: |W’L1
inli - |1.

el I ultiplier for Loads: Generate | Import |
Mote: Wertically dowrward loads be oK Cancel | 4 4
added as negative loads in % direction.

Wind loads can be auto-
Eearing Loads .
1, 1, ﬂ, l0.zc generated, but generating
1, 1, v, -1l.3z1 S e . )
1010 20 1,175 simplified wind loads requires
1, 2, %, -0.8& some editing of the load results.
1, 2, ¥, O
1, 2z, 2, 1.17%
1, 3, x, -0.86
1, 3, v, O
i: i: >2<: E,},?;Z The wind loads above were imported
e < from text file “WLLoads001.txt” which
1 1 1 - il
is E’ ﬁs 5'3'-3‘5 was generated from the in-house
L L) L
1, 5, Z, 1.17% spreadsheet for wind loads.
1, &, ¥, -0.56
1, &, ¥, 1.321
1, &, Z, 1.175



Run the Analysis

¥ RCPier V8i (SELECTseries 1) - W:\Highway\Bridge\Automation\Development\LRFD_T-Pier\1203 Jefferson 2010-10-10ARCPierLRFDCol01.rcp - [Main] E][E|

) File show LUbraries LEAP Bridge Help = | & x
By i Al i -_— |~ ir - I Al hi —
' o B 8 4 @ S 4 -t .2 @ W D v HeEe R
MNew Open Save Save As Print | Image Model | Results Diagrams | Vehicle Library Load Groups Footing Library  File Groups | Help  Benbley Site About  E-mail  Manual  Tutorials
& F‘roiect] L, Geometryl 8 | ads Q Analysis Wﬁ Cap ] ., Cnlumnl o Footing]
. Unit;
| Fun Analysis.. Type: |Load Case =] tem: [DCT- =l km .
: - ips
’ AAD Parameters Effect: |F0rces&Momant j Farmat: ‘Genelalﬂlghl j kips-ft
A
Type of &nalysis: + Frame Coord, System: ¢ Local % Fiint ...
| Memb [Nade | Fr | Fy | Fz| M | My | A Mz
1 1 -0 8585 0 -0 1] -0.0005215
1 2 -0 -858.5 0 -0 1] 0.0005215
2 3 1] 1] 1] 0 1] 1}
2 4 1} 1} 1} 0 1] 0
1367
See screen on the next 1= The filter allows you Recommend
. 293 . . . .
page for the analysis 03 to specify what viewing results in
. 283 .
and design parameter 26 members and nodes global coordinates.
283
settings. 4232 you want to see as 0 |
429.2 o 6534
B 2 [ 4292 well as which forces. 0 5534
8 8 ] -428.2 o -3661
9 ] 0 283 0 0 o 3661
9 14 0 283 0 0 o 2268
10 14 0 283 0 0 1] 2268
10 k] 0 -283 0 0 1] 1995
1 9 1] 283 1] 0 1] 1995
1 10 1] 283 1] 0 1] 1193
12 10 ] 1367 ] 0 o 1193
12 1 ] 1367 ] 0 o 0
13 i ] ] ] 0 o 0
13 12 0 0 0 0 ] 0
| Ready ¥ Updates | IBS: Not Connested | 1BS: Manual | Fier Yiew:Upstation

This screen is useful for checking reasonableness
of results and for resolving differences among
designers and checkers since you can look at load
cases, load combinations, and envelopes.




Typically fatigue is
Analysis and Design Parameters not considered.

z-check

Analysis/Design Parameters (LRFD)

Resistance Factor, phi Dynamic Load Allowance, |M (Ereel: Bl e Clear Concrete Cover, it
+ Phi az per 2006 classificatior Truck  Lame  Fatigue Cap
_ : - " LRFD 2004 top/bottom: |2
" Phi az per clazsic aproach Cap: |D.33 |D. |D.15 (¢ LRFD 2005 Interims <+ Use
. v
Tenzion Controlled: 0.3 Ul |D'33 |D' |D'1 5 Fatigue : ,2—
Footing: ||j_ ||j_ |u_ T |_24 Cap side: .
Shear and torsion: og
[normal weight] Multiple: Presence Factors Exposure Factors
i Calumi: 2.
Shear and torlsmn: . ,r Lanett 1: ,T Cap: 1
[lightweight]
Campression Contralled: Lanet 2 1. Focting

Colurnn: |1 topbattom: 3 Not of

interest

Footing: 1. for cap
Footing side: |2 and

Seismic Design column
design.

[ties]

Lanett 3 |05
Lane# 4 0.65

Maduluz of rupture

MNarmal: 0.37 w zqrfc)

Compression Controlled:
[spiral)

EWENE

Compression in STh:

Seizmic Dezign Parameters .. |

Shear and Torsion Calculations Sandlightweight: |0.2 eeilie

Cap method Footing method &ll-ightweight: 017 w zqrfc) Column Slendemesz Consideration )

¢ Simplfied || Simplified effective length
(5.8.34.1) (5.8.3.4.1) Design cap/footing for magnified moments [ Pedelta Method factars. K

~ Geheral & Gz I Design cap for magnified moments \ Number of iteralions: l—_| ’r
[5-8.-3-4-2] [5-8..3.4-2] I Design facting for magnified moments Don’t use o Bt by S e e

B R ® el Ve toment M agnification 5.
(i A3 (5.834.3) c/dt ratio C K for braced col

(" Beta-Theta  Beta-Theta r ompute K for braced columng as per

y

[.8.34.2] (5.8.24.2) Comp-> |06 <- Transition -» |0.373 ¢ Tension Intsrim 2006
A A

Ok | Caricel |

We will use “Phi as per 2006 We typically use moment
classification”. This means we look at magnification for column design. The
sections as being Tension Controlled, In- parameters we use can be entered
Transition, or Compression Controlled. on the column design screen.

See Aashto Lrfd Fig. C5.5.4.2.1-1 for
information on how the “c/dt ratio”
used in the calculation of the flexural
resistance factors in transition.

The Bridge Manual does not specify which shear method to use for cap design. A general
recommendation is to base shear design for the cap on the “Simplified” method or the “Beta-Theta”
method. The “Beta-Theta” method is actually the procedure listed in Aashto Lrfd 5.8.3.4.2 (General
Procedure with closed form solution) rather than that found in Aahto Lrfd Appendix B5 (General
Procedure with tables). The “General” method listed on the screen above is the one found in Aashto
Lrfd Appendix B5.

RC-Pier does not check column shear. Designers may want to verify that column shear is OK.




Design status report is Pier Cap Design: RC-Pier
printed out a few pages over.

¥ RCPier V8i (SELECTseries 1) - W:\Highway\Bridge\Automation\Development\LRFD_T-Pier\1203 Jefferson 2010-10-10

RFDCol01.rep - [Main]
) File show LUbraries LEAP Bridge Help

Y@ $ @ Al N o

MNew Open Save Save As Print | Image Model | Results Diagrams

@ S D v iz e D

Yehicle Library Load Groups  Footing Library  Pile Groups

Help Bentley Site About  E-mail  Manual  Tutorials
& F‘roiect] L, Geometryl 8 | ads ] B Analysis ﬂ Cap I ., Cnlumnl o Footing]
| Selection
Cap Ad E E
Auto Design
—> Design Status
Editigw
|:> f* Main bars
" Stinups
Show Cap End
o Results
. Location: Bar Size:  #Bars From: ft Tao: ft Bardist. in  Hook:
We’ll include
L MR [ [ 0 Hone ~|
this, but there
Top #11 8 016 43.84 350 Nore
really isn’t a Tap #11 ] 016 4884 7.50 None
Top #11 4 016 49.84 11.50 None
need to do so. Battam 5 4 016 4884 (325 Nore
Beam cap R/l can be automatically

generated if desired. More than

The flexure reinforcement is as likely the generated reinforcement

Add shown in the plan set. will need to be modified. | manually
Modiy entered the flexure and shear

Delete reinforcement.
Delete &)l
Sketch

| Fizady

A Updates | IE5: Mot Connested | 155: Manual | Pier YiewUpstation

¥ RCPier V8i (SELECTseries 1) - W:\Highway\Bridge\Automation\Development\LRFD_T-Pier\1203 Jefferson 2010-10-10

rLRFDCol01.rcp - [Main]
OEiIe Show  Libraries  LEAP Bridge Help

g X

- i | y = ’ - : ~ Rz . -
Yol M 4y o B @ A & W D v s e B
Mew Open 3Save Sawe fis Print | Image Model | Results Diagrams | Wehicle Library Load Groups  Footing Library  File Groups

Help Bentley Site  About  E-mail Manual  Tutorials

(& Project | =7 Geomety | £8 Loads | B Anabsis ¥ Cap ] . Column | b Footing |

Selection

Cap - T

Auta Design
Dresign Status

EditAiew

" Main bars

Stirup Size n legs Ladzindft From: ft To: ft Spacing, in

EEIE I I o o 0

#5 4 1380|000 100 [1075

#5 4 2400 |10 1500 [B.OO - -

#5 4 0827 (1500 (2400|1800 The stirrup spacing does not need to

#5 4 1.240 24.00 2500 1200 . . .

#5 4 0827|2500 34.00 12,00 divide exactly into the distance covered

5 4 2.480 34.00 38.00 E.00 .

45 4 Yan lmao |lwm o between the “From” and “To” entries.
For instance, double #5s at 10.75”

” The shear reinforcement is as doesn’t divide evenly into 11.00". RC-
Moy shown in the plan set. Pier just assumes the stirrup area of the
—— double #5s at 10” applies over the first
D , .

Delate Al 11.00’ of the pier cap.
Sketch

| Fready

B Updates | [ES: Mot Connected | E:5: Manual | Pier YiewUpstatian



es 1) - W:\Highway\Bridge\Automation\Development\LRFD_T-Pier\1203 Jefferson 2010-10-10 LRFDCol01.rcp - [Diagr.

L2l File Show Lbraries LEAP Bridge Help = | &
* [ i J (i ™ ; r - i ~ hi ;
@ 8 g @M O &8 &« & & W QD L HFe D

MNew Open Save Save As Print | Image Model | Results Diagrams | Vehicle Library Load Groups Footing Library  File Groups | Help  Benbley Site About  E-mail  Manual  Tutorials
Objects: Components:  Type: » el Print...
Cap - | |01 - . - & Desi
esign
| STREWGTH ENWELOPE
0000 Cap Diagram: Moments L =49.00f (Mae 1078, Min: -15399 kft] .
16000 Mr is not necessarily based solely on the reinforcement i
provided, but also on the reinforcement required. So don’t '
12000 . . . !
assume that the pier cap is okay based on this graph. :
3000 |
4000 Mr+ Mmax 5
0} o)
-4000 E
8000
2000 |
16000
<o 2450 4300
| Ready ¥ Updates | IBS: Not Connested | 1BS: Manual | Fier Yiew:Upstation

¥ RCPier V8i (SELECTseries 1) - W:\Highway\Bridge\Automation\Development\LRFD_T-Pier\1203 Jefferson 2010-10-10 erLRFDCol01.rcp - [Diagr.

X

ﬁ File Show Libraries LEAP Bridge Help - &
- L[ Y j — ' iy - y N hi ; .
e B n g @ B & & @ W 2D T s e B
Mew Open 3Save Sawe s Print | Image Model | Results Diagrams | Wehicle Library Load Groups  Footing Library  File Groups | Help  Bentley Site About  E-mail  Manual  Tutorials
Objects: Components:  Type: » Byl Print...
Czp x| jo 2 &+ Design
I STREMGTH ENVELOPE
000 Cap Diagram: Shear L=49.00f [Max 1213, Min: -1213 kips)
1600
Vs +Vc !
1200 ————— —
200
400
a
-400
-200
-1200 1
Vs +Vc !
AEDD [} —— [W max] |
—— [¥min] Vmax :
------ [We] |
------ [Ws+Vc] |
2 2450 4500

| Fready

B Updates | [ES: Mot Connected | E:5: Manual | Pier YiewUpstatian



CAP DESIGN

CAP DESIGN
Code: AASHTO LRFD 2007 {with Interirms)

Lintz: LIS

Pier Wiew: Upstation.

I’'ve included some
portions of RC-Pier’s
output for the cap design.

DESIGN PARAMETERS

oo = 35000 pai

Fy fleze = BOO00 0 pi Fy shear = BOON0.0 psi
phi tens = 0.9

phi comp = 0,75 phi zhear = 0.9

Tens below = 0,374 Corap Above = [ R00
Ec = 3586 5 ksi Es = 290000 ksi

Crack check as per 2003 Interimsz

Crack corrol Expozure = 1.0

Concrete Type - Mormal Mizight.

Dezign of cap at centering of column.

| CAP GEOMETRY

Tapered Cap : Lenugth () = 4900 & Depth (2 = 42.00 in

|Gap Section Properties
- Area I Izz
ft"?  in™ in ™

1 2450 207446400 515361600

8

MAIN REINFORCEMENT

Bar dist As total From To

Bar size Cluantity o 1 it it Hook
TOP
#11 i 380 12480 016 4584 Mone
#11 i A0 12.430 016 4384 Mone
# 11 4 NMA0 B20 016 4584 Mone
BOTTOM
#h 4 325 1760 016 4554 Mone
STIRRUPS
From To Stimu Spacing Aprrls
ft Sizep n legs pin ’ inl:'ﬂift
0.00 11.00 #4 4 17 138
11.00 15.00 #5 4 B.00 248
15.00 24.00 #4 4 1800 0.8
2400 2500 #4 4 1200 1.24
25.00 34.00 L] 4 1500 (.33
34.00 35.00 #5 4 b.00 248
38.00 43.00 #4 4 107 138




|FLE}{I.|RE DESIGN

Bottom R/I

Top R/I

|5pan 1: From 0.00 ft To 24.50 ft

lowa has special loading requirements

for the pier cap overhang design

which were not included in this RC-

Pier run. Further on in this example is

| a spreadsheet design addresses these
requirements.

Loc AbsLoc H :::?: r Comb CL Asboreq Asbprr Asbeff |Astreq Astprr Asteff
ft ft in kipsft hipst in"2 in™ in™ | in™ in™? in"2 The cap end results could have
00 00& 00 00 0T | 08 00 00| 05 00 000 o | o oeuceatwenatEte
ow Cap End Results” check
0 410 0T 085 o0oF o0¢f 085 oO0F o0 box unchecked.
27 2755 M9 To7 15T (.90 10 1TR| 0430 320 3120
294 -EMT O 1MAT 0.0 1% 17R| 0480 3120 1082
1.4 11477 0n 913 0T 103 L L O I T L = I will show some hand
35292 A0 A 17 103 10 176 1EF 320 3120 calculations for the top
143 143 o4 00 1man 0T 1.6 L L O T L = 1 reinforcement at this location
S7T5.1 30064 17 1.6 176 10| 1756 3120 3120 (15.2’) a little later in the
15.2 15.2 04 0.0 10180 0T 1106 196 1| 106 3120 3120 example.
£547 4 4856 4 17 1.0k 106 176 2007 320 3120 %
201 2071 84 00 1man 0T 1.0k 10 1Th| 106 3120 3120
10562 T 006 4° 17 1.0k 1% 17h| 3394 30 3120 Ideally the C.L. of the column
M5 M5 54 00 1man 0T 1.6 10 TR 106 320 3120 would be excluded when the
153997 0006 4¢ iT 1.6 10 176 5299 3MAr 31_2!]*_ user specifies offsets from the
C.L. of columns as we did.
Span 2: From 24.50 ft To 49.00 f
Loc Absloc H :::T: . r Comb CL P.?h-req H?h-pn: .P..sh-e‘l’f P..ﬂnq H:ﬂ-pn: Fl..st-el’f
ft ft  in . hipsft in™? in? " |in"? in™? "
hips ft
nn 25 04 00 1man 0T 1.0k 10 1Th| 106 3120 3120
153947 956 4° 2T 1.0k 10 176 | 5299 3 3HaAr
44 A9 04 00 1man 0T 1.6 10 176 106 320 3120
105627 0006 4° AT 1.6 10 176 3394 MAF 3aAr
93 3358 04 00 1man 0T 1.6 10 176 106 320 3.0
£547 4 30064 aT 1.6 1706 106 2008 3120 31240
10.3 348 04 0.0 10180 0T 1106 19 1T 106 3120 3120
AI75.1 4556 4 a7 1.0k 106 176 1756 3120 31.20
13.1 Wh Y 0o 913 0T 103 10 TR 103 30 3120
35292 a0 A 23T 103 10 TR | 1R 320 3120
MA B35 Ny T7 T 0.0 10 176 0480 320 310
294 NI 1T 0.0 10 176 080 320 1082
M5 a0 4 0 0 0T 08  ooF 00| 085 O0F O0F
0.0 .0 0T 085 00 00F| 035 O0F ODF

Flexure Design : Hotes
CL: Section classfication as per LRFD 2006 interims for provided reirforcement.

C = Comprezzion controlled, | = In-Transiion, T = Tenzion cordrolled.

* The provided reirforcement iz not adequate, ether less than required or larger than mazimum allowed.




| SHEAR. AND TORSION DESIGN

Required Shear R/I

Provided Shear R/I

|5pan 1: From 0.00 ft To 24.50 ft

v

v

y

Additional longitudinal
reinforcement required
based on Aashto Lrfd

Loc AbsLoc Pos Yu Comb Tu Comb phi*¥c Tdim Auvsk 2Atsls Avks Aprvks Alx o
ft kips hips-ft kips hipst in®2N¢ in"2Mt in"2t in"Mt in"2 | >-83.5-Asoftheprinting of
000 O00R 00 0 00 0 247 W0 000 000 000 135 00p | thisexamplethelowa DOT
269 263 L 76 1 00 0 2035 1200 000 000 000 135 00n | Bridse Design Manual
R 357 1 149 125 2035 1200 083 000 089 135 000 | reauiresthatthisprovision
M4 1AL M7 1 149 115 223 1921 040 000 050 248 pop | Pemetallalongthe capfor
R 7857 1 299 121 2823 1921 177 000 177 245 (0o, | Piercapdesign.
1425 1425 L 71881 1 299 115 3122 2166 155 000 15 245 000
RO781 1 299 121 3122 2166 15 000 155 248 000
1522 1522 L 8026 1 299 115 3122 266 15 000 15 083 210
RO8026 1 299 121 3122 2166 15 000 156 083 210
W14 014 L 8252 1 299 115 3122 66 163 000 163 083 1597
ROM825 3 448 121 3122 2166 280 000 280 023 2080
A0 2450 L 12126 3 448 115 3122 2166 287 000 287 124 3667
Span 2: From 24.50 ft To 49.00 f
Loc Absloc Pos Yu Comb Tu Comb phi*¥c¢ Tdim Avsls 2tshs Avls Aprvds Alx
ft fi hips hips -t kips  kipsft in™2t in"Mt in"Ht in At in"2
000 2450 R 12126 25 445 115 3122 66 287 000 287 124 3667
436 2886 L 1925 25 445 121 3122 66 280 000 280 083 2080
R 8252 23 299 115 3122 2166 163 000 163 023 1537
925 3376 L 8026 23 299 121 3122 266 15 000 15 083 210
R 8026 23 299 115 3122 2166 1% 000 156 023 210
025 3475 L 71961 23 299 121 3122 2166 155 000 15 245 000
RO7%1 23 299 115 3122 2166 155 000 155 248 000
1309 WA L 7857 23 299 1 2823 W1 17 000 177 245 000
R 471 23 149 119 2623 1921 050 000 050 248 000
ME 63 L 36T 23 149 121 2035 1200 089 000 083 135 0.0
R 76 1 00 0 2035 1200 000 000 000 138 000
2450 4900 L 00 0 00 0 2147 90 000 000 000 135 000

T

T

Torsion is usually not a factor for a typical T-pier design. There are essentially two reasons for this. The
first reason is that we often use a single line of bearings centered on the pier cap. Modeling the pier this
way reduces Mx cap moments. The second reason is that we generally assume lateral superstructure
loading does not generate Mx cap moments between the superstructure and the top of the cap. The
user needs to determine if these modeling assumptions are appropriate for their design.

Shearand Torsion Design : Notes
** Provided simup area [ Aprodz | iz not adequate.

- Poz is the design position. L suggests the calculation is done at immediate left of “Loc" and . sugnests at immediate nght of it.

- Tim is the limifing walue of torsion for the concrete secton. K actual torsion is higher than this walue, torsional steel has o be prowided.

- Azl iz the required area of steel per unit length for shear force.

- 28zl i= the required area of teel per unit length for tuo legs of torzional reinforcemert.

- Puils iz the total required area of steel per unit length due to shear plus torsion.

- Aol is the fotal provided area of steel per unit lenoth due to shear [simups).

- Pl iz the EFFECTIVE longitudinal steel required in addiion to the PROWIDED EFFECTIVE flexural steel.




|CRACHIHG|'FATIGUE CHECK

|5pan 1:From 0.00 ft To24.50 ft
Cracking Cracking

Cracking Cracking Fatigue

Loc Absloc H Craching fs4 de Snqt Sprt fat ;Ti:ufl;: Fatigue
ft ft in  Comb fs-b . Srgb Sprbh f5b . Comb
. in . . ., ratio fa-h
hsi in in hsi

0.0 00 430 0 0.0 0 421 0.0 0.0 0.0 1]
0 00 nin 420 1] 1] n.m 0
2R 27 544 1080 06 38 4210 al an 0. 0
126 1.2 33 #2.0 120 00 (.00 ]
1.4 114 T8 1108 153 15 34 Al 0.0 (.00 1]
0 0.0 33 421 120 00 (.00 ]
14.24 143 840 1108 224 18 224 Al 0.0 0.0 1]
0 0.0 13 421 1200 0.0 .00 ]
15.22 15.2 840 1108 25.4 15 189 A 0.0 0.0 1]
0 00 1l 420 120 1] n.m 0
2004 201840 1080 4110 38 4.1 al an 0. 0
0 0.0 33 #2.0 120 00 (.00 ]
2440 2405 840 105 k.0 15 4 alr 0.0 (.00 1]
0 0.0 33 421 120 00 (.00 ]

Span 2: From 24.50 ft To49.00 ft

Cracking . Cracking Cracking Fatigue .
Loc Absloc H Craching fst [:m;:.mg Snqt Sprt fat ;Eu;: Fatigue
ft ft in Comb fs-h . Srgh Sprb fs-h i Comb
. in . . , ratiofah
hsi in in hsi

0o 245 840 1265 B0.0 18 41 sl 1] n.m 0
0 00 3l 420 120 an n.an 0
436 209 840 1263 4.0 15 91 Al 0.0 (.00 1]
0 0.0 33 #2.0 120 00 (.00 ]
928 338 840 1241 2.4 15 189 Al 0.0 (.00 1]
0 0.0 33 421 1200 0.0 .00 ]
10.24 345 840 1291 224 15 224 Al 0.0 0.0 1]
0 0.0 13 421 1200 0.0 .00 ]
1309 3WhEYES 121 153 18 34 al 1] n.m 0
0 00 3l 420 120 an n.an 0
ki 463 548 126 I 15 421 Al 0.0 (.00 1]
1080 12 33 #2.0 120 00 (.00 ]
2440 M0 A0 0 0.0 00 421 0.0 0.0 (.00 1]
0 0.0 0 421 0.0 0.0 .00 ]

Cracking and fatigue Check : Notes

* Provided rebar spacing iz not adequate for crack cortrol.




Hand Calculations for Top Reinforcement in Span 1 at Location 15.2’

M pmax = -6547.4 k*ft
p = A/(b*d) = (31.2 in*)/[(42”)*(77.30”)] = 0.0096101

Py = [(0.85*B*f'()/f,1*[87/(87+f,)] = [(0.85*0.85*(3.5 ksi))/(60 ksi)]*[87/(87 + 60 ksi)] = 0.02494345

Pmax = 0.634*p, =0.0158141  (See derivation below.)

Pmax > P Which means the section is tension-controlled: f; = f, and ¢ = 0.90

a = A*f,/[(0.85)*(f)*(b)] = (31.2 in®)*(60 ksi)/[(0.85)*(3.5 ksi)*(42”)] = 14.9820”

RC-Pier has Mr = 9886.4 k*ft
since it treats the section as
doubly-reinforced.

OM, = OAXf,*(d —a/2) = (0.9)*(31.2 in®)*(60 ksi)*[(77.30”) — (14.9820”)/2]/(12 in/ft) = 9801.2 k*ft

f. = 0.37*(f )% = 0.37%(3.5 ksi)®> = 0.692207 ksi

M, = f*I/c = [(0.692207 ksi)*(1/12)*(42”)*(84”)*)/[(0.5)*(84”)*(12 in/ft)] = 2849.12 k*ft

1.2M,, = (1.2)*(2849.12 k*ft) = 3418.95 k*ft < ¢Mn = 9801.2 k*ft

So 1.2M, = 1036.65 k*ft controls the design — Find required A, based on 1.2*

Rn = Ru/® = My/(0*b*d?) = (6547.4 k*ft)*(12 in/ft)/[(0.9)*(42”)*(77.30”)*] = 0.

p = (0.85*F¢/f,)*[1~ (1 - (2*R.)/(0.85*f))**]

MCF

34786 ksi

= [(0.85)*(3.5 ksi)/(60 ksi)]*[1 — [1 — ((2)*(0.34786 ksi))/((0.85)*(3.5 ksi))]>*] = 0.006183

42"

Required A, = p*b*d = (0.006183)*(42”)*(77.30”) = 20.074 in> €& Matches RC-Pier >

1 6703 ®
Derivation of pma, = 0.634*p,, [Ensuring tension controlled sections for *

singly-reinforced concrete beams.]
Compression Tension 84”
Controlled Transition Controlled 77.30”
0.75 <= ¢ =0.65+0.15%(d/c—-1) <= 0.90
€ <= 0.002 g >=0.005 v v
di/c <=1.667 di/c >=2.667
c/d; >=0.600 c/d, <= 0.375 20 - #11s
A, =31.2in?

To get ¢ = 0.90 the g, >= 0.005 and ¢/d; <= 0.375 Note: c/d; =g,/(e, +

&)

g, =0.00207 in/in

At yield: Py = [(0.85*By*F'0)/f,1*[87/(87+,)] = [(0.85*B,*Fo)/f,]*[eu/(eu + )]
= [(0.85*B*f)/f,]*[0.003/(0.003 +(60 ksi)/(29,000 ksi))]
= [(0.85*B,*f')/f,]*(0.5918367)
= [(0.85*B*f')/f,]1*(3/5) approximately

At g,=0.005: Pmax = [(0.85*B;*f'()/f,]*[0.003/(0.003 + 0.005)]

= [(0.85*B,*f")/f,]*(0.375)
= [(0.85*B*f")/f,]*(3/8) approximately

So Pmax = C1*pb &

HO-85%B, X }/£,1*(0.375) = C;*HO-85%B *f }/£,}*(0.5918367)

C,=0.375/0.5918367 = 0.634 which is approximately [(3/8)/(3/5)] = 5/8 = 0.625

So in order to ensure ¢ = 0.90 the value of p must be less than the new py., = 0.634*p,



Pier Cantilever Design

There are two beams on the cantilever. Loads were calculated earlier in example.

DC Loads Exterior Beam Interior Beam
Beam 53.895 k 53.895 k

Slab 58.723 k 60.318 k
Haunch 1.688 k 1.688 k
Intermediate Diaphragm 0.141 k 0.281 k

Pier Diaphragm 9.213 k 14.423 k

Pier Steps —eeee- 2.615k

SBC (All to exterior beams) 39.136k e

Total 162.796 k 133.220 k
DW Loads Exterior Beam Interior Beam
FWS 12.249 k 12.249 k

Live Load

Max. LL+I Reaction = 168.615 k Dual Truck Train + Lane Controls

Since there are two beams on the pier cap overhang we are not required to use live load shear
distribution factors to determine the beam live load reactions. The live loading for the beams may be
based on the pier live loading which assumes simple supports between the beams. From the pier live
load spreadsheet results it appears that one loaded lane will produce the maximum live load reactions
(and maximum moment and shear in the pier cap overhang) for the beams on the overhang. The pier
live load spreadsheet already includes multiple presence factors, but does not include impact for the
truck portion.

Exterior Beam: (54.175 k)*(1.33) + (34.122 k) =106.175 k
Interior Beam: (48.619 k)*(1.33) +(30.961 k) =95.624 k



Spreadsheet for Pier Cap Overhang Design

PIER CAP OVERHANG DESIGN

| Includes T-Piers or Frame Piers with either one or two beams on the overhang.

Sections checked include points A B, C and 5th points along taper.

+X
C.L Column—s, P1 P2
Radius L. ML X2 ARER B
|R5 d
2 A A A5 4
| f f 00 0000
Effective - I H2 [y [e) o0 o
Column ———»- | 05
Face - 0.3 04 'y H1 ds
. 0.2
(0.0 0.1 H3
! I — v r v
| u L2 | |
.o e +|
|
- R
General Input Mote: X1, H3, and Re are calculated based on other dimensions
All dimensions are along skew of pier cap
Is this a T-Fier? Y or M ¥ This entry only affects the calculation of Rz
Edge Dist. bt. Column and Cap Taper, L1 (Typ. 3%) 3.000( in
Taper Length, L2 14.250( ft
Column Radius, R 1.500( ft
Cap Height, H1 7.000( ft Mote: Imput items P1 and X2 shall be setto 0 if there is only one beam
Cap Height at End, H2 4.000| ft on the overhang. [P1 shall only be considered to be on the
Beam Spa, X2 - Enter 0 if only one beam on overhan| 8.725(1 overhang if it falls to the right of the effective column face ]
Distance bt. Exterior Beam and Cap End, X3 2.688(ft
Pier Cap Depth, B 3.500(ft
Estimated Dist. from Cap Topto C.G. of Top R/, o 6.700(in
Concentrated Beam Loads Unfactored Loads Hover for Factored Loads
Enter 0 kips for all Int. Beam Loads (F1 Loads) if Interior Exterior | extended Load Interior Exterior
only one beam is on the overhang. Beam, P1| Beam, P2 [ comment Factors Beam, P1 | Beam, P2
DC Load (DC1and DC2) 133.220 | 162796 [k 1.250 166.525 203495 |k
DW Load 12.249 12249 [k 1.500 18.374 18374 |k
LL+IM Load (Truck with Impact and Lane) 95.624 106175 |k 1.750 167.342 185.806 |k
Total Load 241.003 | 281.220 [k 352.241 407.675 |k
Load
Unfactored Load Factors Factored Load
[Distributed Fier Diaphragm Weight [ 0.001] ket | 1.250 [ 0.001 Jer ]
[Bar Size for the Side Reinforcing Bars [ 7 | Currently notused
Concrete Strength, fc 3.500] ksi
Reinforcement Yield Strength, fy 60.000/| ksi
Reinforcement Modulus of Elasticity, Es 29000.000| ksi
Flexure Resistance Factor, ¢ 0.900| Beagin by assuming a tension-controlled section, = 0.9 — Aashto Lfd 5.5.4.2
Shear Resistance Factor, ¢ 0.900
Exposure Factor, v, (Typically 1.00} 1.000| Class 1 and 2 exposure factors are 1.00 and 0.75 respectively
Concrete Unit Weight, 0.150] kcf




Intermediate Calculations

Wodular Ratio, n 8.000
Height of Tapered Section, H3 3.000(ft
Distance from C.L. Column to Interior Beam, X1 4.588| ft If only one beam is on the overhang then this is the distance to the exterior beam
Dist. from C.L. Column to Effective Column Face, Re 0.785(1f Calculation is slightly different depending on pier type
Critical Points Fifth Points Along Taper
A B C 0 1 2 3 4 5
Dist. fram C.L. Column to Point of Interest, X 0.785 4588 13.313 1.750 4,600 7.450 10.300 13.150 16.000 |ft
Dist. from Cap End to Point of Interest, X1+X2+X3-} | 15.215 11.413 2.688 14.250 11.400 8.550 5700 2.850 0.000 |ft
Section Height, Hx 7.000 6.403 4,566 7.000 6.400 5.800 5.200 4.600 4,000 |ft
Estimat'd Dist. from Cap Bot. to C.G. of Bar Group, d;| 6.442 5.844 4,007 G.442 5.842 5.242 4.642 4,042 3442 (1
Factored Shear, Vu, due to P1 3b2.24 352.24 0.00 352.24 0.00 0.00 0.00 0.00 0.00 k
Factored Shear, Vu, due to P2 407.67 407.67 407.67 407.67 407.67 407.67 407.67 407.67 0.00 k
Factored Shear, Vu, due to Diaphragm 0.02 0.01 0.00 0.02 0.01 0.01 0.01 0.00 0.00 k
Factored Shear, Vu, due to Pier Cap 55.86 38.96 7.55 51.43 38.90 27.49 17.21 8.04 0.00 k
Total Factored Shear, Vu 815.80 798.88 415.23 811.37 445,59 43518 424,89 415,72 0.00 k
Factored Moment, Mu due to P1 1339.25 0.00 0.00 999.48 0.00 0.00 0.00 0.00 0.00 l*ft
Factored Moment, Mu due to P2 5106.98 3556.96 0.00 4713.74 3551.87 2389.99 122812 56.25 0.00 l*ft
Factored Moment, Mu due to Diaphragm 0.14 0.08 0.00 013 0.08 0.05 0.02 0.01 0.00 l*ft
Factored Moment, Mu due to Pier Cap 384.90 205817 9.93 33315 204.69 110.34 46.91 11.19 0.00 |k
Total Factored Moment, Mu 6831.28 3762.22 9.93 6046.50 3756.63 2500.38 1275.05 77.45 0.00 |kt
|Estimate Flexural R/l Required
Critical Points Fifth Points Along Taper
A B C 0 1 2 3 4 5
|R0ugh Estimate of A; required at each section 21.010 12.452 0.046 18.438 12.439 9.154 5.204 0.355 0.000 [in®
Rough Estimate of Maximum A; required 21.010] in*2
Estimate of the number of bars #7 36 Mote: The flexural reinforcement information on the leftis an
required for bar sizes: #3 27 estimate of what is required for the overhang. In the next
#9 22 section of the spreadsheetthe user can enter the actual
#10 17 reinforcement to be used in the design checks.
#11 14
Enter Flexural and Shear R/l for Design Checks
Stirrup Bar Size (i.e. #4, #5 etc) 5
Mumber of Stirrup Legs (Typ. 4 legs for double hoopg 4
Total Area of Shear Stirrups 1.240 in? | Stirrup spacing is entered later.
[Bar Size for Flexural Reinforcement (i.e. #9, #10, etc)] 11
Layer d’ (in) by Layer Mo. of Bars per Layer|
1 I
2 T 8
3 11.5 4
4 1
|T0ta| Bar Area Input, A; provided | 31.2DD| in®
|Distance from Top of Cap to C.G. of Bar Group, d”__ | 6.700] in | Total bar area is lumped at its center of gravity.




|[Enter Flexural R/l Development Lengths

[Available Cap Length for # 11 Development Length [ 180.575[in
Straight Bar Development Length (Mon-Epoxy Coated Ril)

Basic Development Length for a# 11 Bar 52.539] in
Development Length fora# 11 Bar 58.958| in
Enter Develop Length Used fora# 11 Bar 59.000| in
Is Cap Long Encugh for Develop Length? YES

Standard Hook Development Length (Mon-Epoxy Coated Ril)

| Aashto Lra5.11.2

| Measured from critical sxn and assumes 2 end clearance.

The 0.8 factor from Aashto Lrfd 5.11.2.1.3 is not applied.
The ratio of As required to As provided is applied to the

develop length as G81/G113 - see Aashto Lrid 5.11.2.1.3.

The 0.7 factor from Aashto Lrfd 5.11.2.4.2 is applied.
The 0.8 factor from Aashto Lrfd 5.11.2.4.2 is not applied.
The ratio of As required to As provided is applied to the

Basic Development Length for a# 11 Bar 28.640( in
Development Length fora# 11 Bar 13.500] in
Enter Develop Length Used fora# 11 Bar 14.000| in
Is Cap Long Enough for Develop Length? YES
Enter Bar End Type for Development s

(S = straight, H = hook)
Development Length Used for a# 11 Bar 59.000] in

[check Flexural Ril

Flexural Capacity Check Aashto Lrfd 5.7.3.2

develop length as G81/G113 —- see Aashto Lid 5.11.2.4.2.

| This is used to determine effective area of flexural RJl.

Critical Points Fifth Points Along Taper
A B C 0 1 2 3 4 5
Bar Area Provided, A. 31.200 31.200 31.200 31.200 31.200 31.200 31.200 31.200 0.000 |in®
Fraction of Bar Area that is Effective 1.000 1.000 0.513 1.000 1.000 1.000 1.000 0.546 0.000
Effective Bar Area Provided, A 31.200 31.200 15.997 31.200 31.200 31.200 31.200 17.028 0.000 |in?
Factored Applied Moment, Mu; 6831.282 3762217 9.931 6046.498 3756.634 2500.378 1275.048 77.446 0,000 |kt
Depth of Equivalent Stress Block, a 14,982 14,982 7.681 14,982 14,982 14,982 14.982 8177 0.000 |in
Distance from Cap Bottom to C.G. of Bar Group, d; 77.300 70132 48.089 77.300 70.100 62.900 55.700 48.500 41.300 |in
Factored Flexural Resistance, Mrz = $hn; 9801.184 8794738 3185235 09801.184 8790.304 7779424 G§768.544 3403.050 0,000 | k*t
Is Mr; == Mu; ? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Minimum Reinforcement Check Aashto Lrfd 5.4.2.6 and 5.7.3.3.2
Modulus of Rupture, f; 0.692( ksi
Critical Points Fifth Points Along Taper
A B [8 0 1 2 3 4 5
Factored Flexural Resistance, Mrz = ¢Mn; 9801.184 8794738 3185235| 9801184 8790.304 7779.424 6768.544 3403.050 0.000 |kt
Section Modulus of Cap, S; 28.583 23.913 12160 28.583 23.803 19.623 15.773 12.343 0.333 |
120% of the Cracking Moment, 1.2*Mcr; 3418947 2860.311 1454548 3418.947  2857.961  2347.212 1886.701 1476.427 1116.391 | k*ft
Is Mr; >=1.2*Mrc; ? Yes Yes Yes Yes Yes Yes Yes Yes No
- OR
Critical Points Fifth Points Along Taper
A B C 0 1 2 3 4 5
Effective A.. provided 31.200 31.200 15.997 31.200 31.200 31.200 31.200 17.028 0.000 |in
Az required 21.010 12.452 0.045 18.438 12.439 9.154 5.204 0.355 0.000 |in?
1.33%A; required 27.943 16.561 0.061 24,523 16.544 12174 6.921 0473 0.000 |in?
Is Effective Ag prov'd == 1.33%A; req'd ? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Maximum Reinforcement Check AashtoLfd 5542 57.21, and 5.7.3.3
If section is in Transition, then the user may adjust the Flexural Phi Factor, ¢, in cell G54. [fthe section is compression-controlled then do not use this sheet.
Critical Points Fifth Points Along Taper
A B C 0 1 2 3 4 5
Stress Block Factor, g1 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850
Location of Neutral Axis, © 17.626 17.626 9.037 17.626 17.626 17.626 17.626 9.620 0.000 (in
Met Tensile Strain in the Extrerne Tension Steel, & 0.011 0.009 0.014 0.011 0.008 0.008 0.007 0.013 0,000 |infin
Is Section Tension Controlled? g >= 0.005 Yes Yes Yes Yes Yes Yes Yes Yes nia
Is Section Compression Controlled? g <= 0.002 No No No No No No No No nia
Is Sectionin Transition? 0.005 > g > 0.002 No Ho No No No No Ho No nia
Flexure Phi Factor, ¢, for Design 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900
Critical Points Fifth Points Along Taper
A B C 0 1 2 3 4 5
[Is Flexural Rl Adequate? YES YES YES YES YES YES YES YES YES




Check Shear Rl

Simplified Shear Design

To increase size of shear reinforcement bars go to cell G101,

Maximum stirrup spacing is 12" based on the Bridge Design Manual.

Aashto Lrfd 5.8 and specifically 5.8.3.4.1, = 2.0 and & = 45 degrees

Critical Points Fifth Points Along Taper

A B [8 i 1 2 3 4 5
Total Factored Shear, Vu 815799  T798.885 415232 | 811.367 446,592 435179 424889  MAHT21 0.000 |k
Effective Shear Depth, dv 69.809 63.118 44,249 69,809 63.090 56,610 50,130 44,412 41,300 |in
Max. Permissible Factored Shear Resistance, Vrys, | 2308.933  2087.642 1463.527 | 2308.933 2086702 1872.376 1658.050 1468.917 1365998 |k
Factored Concrete Shear Resistance, ¢Vc 312.000  282.097 197.762 | 312.000 281.970 253.009 224,048 198491 184584 | k
Req'd Factored Shear Reinforcement Resistance, V] 503.799 516787 217.469 | 499.367 164.621 182170 200.841 217.230 0.000 |k
Stirrup Spacing, s, Aashto Lrfd Eq. 5.8.3.3-4 9.278 8.178 13.624 9.361 25,662 20.808 16.713 13.690 NIA in
Stirrup Spacing, s, Aashto Lrfd Eq. 5.8.2.5-1 29,964 29,964 29.964 29,964 29.964 29,964 29.964 29.964 29,964 |in
Stirrup Spacing, s, Aashto Lfd Eq. 5.8.2.7-1& 2 24.000 24,000 24.000 24.000 24.000 24,000 24.000 24.000 24,000 |in
Final Stirrup Spacing, s 9.000 8.000 12.000 9.000 12.000 12.000 12.000 12.000 12.000 |in
General Shear Design Aashto Lrfd 5.8 and specifically 5.8.3.4.2, variable § and &
In Aashto Lrfd 5.8.3.4.2 there are a number of bulleted items that should be considerd when using this method for shear design. This spreadsheet does
reduce A; forthe section under consideration based on development length. This spreadsheet does not base = on the calculated value at d, when the section
under consideration is closerthan d, to the face of the suppont. Axial forces in the cap are not considered.

Critical Points Fifth Points Along Taper

A B C 0 1 2 3 4 5
Total Factored Shear, Vu 815.799 798.885 415,232 811.367 445,592 435179 424,889 415721 0.000 [k
Total Factored Moment, Mu G831.282 3762.217 9.931 G046.498 3756.634 2500.378 1275.048 77.446 0.000 | k*t
Effective Shear Depth, dv G9.809 53.118 44,249 G9.809 63.090 56.610 50130 44,412 41.300 |in
Max. Permissible Factored Shear Resistance, Vrys, | 2308.933  2087.642 1463527 | 2308.933 2086.702 1872376 1658.050 1468.917 1365998k
Flexural R/l Strain, s, Aashto Lrfd Eq. 5.8.3.4.2-4 0.00220  0.00177  0.00179 | 0.00205 0.00128 0.00107 0.00094 0.00168  0.00000 | infin
B =4.8/(1 +750%), Aashto Lrfd Eq. 5.8.3.4.2-1 1.812 2.065 2.049 1.894 2.446 2.667 2.816 2121 4,800
& =20 + 3500%;, Aashto Lrfd Eq. 5.8.3.4.2-3 36.608 35.181 35.266 36.159 334902 32.734 32.287 34.893 29.000 |deg
Factored Concrete Shear Resistance, ¢V 282,608  291.271 202,606 | 295489 344,836 337.333 315.488 210525  443.000 | k
Req'd Factored Shear Reinforcement Resistance, V] 533.191 507.613  212.626 | 515.878 101.756 97.846 109.401 205195 0.000 |k
Stirrup Spacing, s, Aashto Lrfd Eq. 5.8.3.3-4 11.762 11.811 19.706 12,399 62.744 60.267 48.559 20.780 HIA in
Stirrup Spacing, s, Aashto Lrfd Eq. 5.8.2.5-1 29.964 29,964 29.964 29.964 29.964 29,964 29.964 29.964 29.964 |in
Stirrup Spacing, s, Aashto Lrfd Eq. 5.8.2.7-1& 2 24.000 24,000 24.000 24.000 24.000 24,000 24.000 24.000 24.000 |in
Final Stirrup Spacing, s 11.500 11.500 12.000 12.000 12.000 12.000 12.000 12.000 12.000 |in
|Additiona| Longitudinal Reinforcement | To increase the amount of longitudinal RA go to cell G105 and following.

Aashto Lrfd 5.8.35

[Base & off of Shear Method 1 or 2 [ 1 | Method 1 = Simplified Shear, 2 = General Shear Design
The user has the opportunity to enter a stirrup spacing. Critical Points Fifth Points Along Taper
The stirrup size and number of legs remain the samd A B C 0 1 2 3 4 5
Stirrup Spacing Used 6.000 5.000 5.000 6.000 6.000 5.000 5.000 10.000 10.000 |in
8 based on Shear Method 1 45.000 45.000 45.000 45.000 45.000 45.000 45.000 45.000 45,000 |deg
Mul{dv ) 1304757  794.743 2,993 1154.865 793.921 588.913 339131 23.2%1 0.000 (k
Wu 815799 798.885 415,232 811.367 445,592 435179 424,889 415721 0.000 (k
Wulgy 0906.443 887.649 461.369 901.519 496,213 483532 472,099 461.912 0.000 (k
0.5*Vs 432,816 443,825 230.684 432.816 248106 241.766 236.049 165.211 0.000 (k
As*fy = Mul{dva) + (Vulgy - 0.5%Vs)*cote 1778.384 1238567 233.677 | 1623.568 1042027  B830.679 575180 319.951 0.000 |k
Total As Needed 20.640 20.643 3.805 27.059 17.367 13.845 9.586 5333 0.000 |in®
Additional Longitudinal R/l Needed, Alx 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 [in®




Crack Control and S&T Reinforcement |

Crack Control: Flexure Ril Aashto Lrfd 5.7.3.4. Spacing should also comply with Aashto Lfd 5.10.3.1 and 5.10.3.2.
See cell G56 to change the Exposure Factor, ., which is typically set to 1.00 (Class 1) for pier caps.

Critical Points Fifth Points Along Taper

A B C i 1 2 3 4 5
|Concrete Cover Thickness to R/l Center, d. 3.500 3.500 3.500 3.500 3.500 3.500 3.500 3.500 3.500 [inm
s 1.062 1.068 1.097 1.062 1.068 1.076 1.085 1.007 1.112
Sernvice Moment, Ms due to P1 916.660 0.000 0.000 684.101 0.000 0.000 0.000 0.000 0.000 |kt
Sernvice Moment, Ms due to P2 3522.872 2453.645 0.000 3251.606 2450129 1648.652 847175 45.698 0.000 |kt
Service Moment, Ms due to Diaphragm 0.116 0.065 0.004 0.102 0.065 0.037 0.016 0.004 0.000 |kt
Senvice Moment, Ms due to Pier Cap 307.920 164139 7.941 266.520 163.750 88.271 37.526 8.955 0.000 | k*t
Total Service Moment, Ms 4747.567  2617.849 7.945 4202.320  2613.944  1736.960 884717 54.657 0.000 |kt
Reinforcment Ratio, p 0.00961  0.01059  0.01545 [ 0.00961 0.01060 0.01121 0.01334  0.01532  0.01799
Factor for Distance to Neutral Axis, k 0.323 0.336 0.389 0.323 0.336 0.350 0.367 0.387 0.412
Reinforcement Stress at Senvice Level 26.469 16.165 0.073 23.429 16.148 12.025 6.962 0.498 0.000 [ksi |
[Max. Spacing of Bot Layer of Pos. FlexuralRIl,s [ 17.9 335 87304 [ 211 33.6 471 85.7 1275.4 na_ [in |
Crack Control: Skin Ril Aashto Lrfd 5.7.3.4. Spacing should also comply with Aashto Ldd 5.10.3.1 and 5.10.3.2.

Critical Points Fifth Points Along Taper

A B C i 1 2 3 4 5
|Is Skin R/l Required ?  {Is d,=d, > 3.00'%) Yes Yes Yes Yes Yes Yes Yes Yes Yes
|Area of Skin Rl Required per Face, Ag | 0.568 0.482 0.217 | 0.568 0.481 0.395 0.308 0.222 0.136 |in‘s‘ﬁ|
[Max Spacing of Skin R/l Required | 12.000 11.689 8.015 12.000 11.683 10.483 9.283 8.083 5.883 [in |
Shrinkage and Temp. Ril Aashto Lrfid 5.10.8. Spacing should also comply with Aashto Lrfd 5.10.3.1 and 5.10.3.2.
[Area of Skin R/l Required per Face, Ay | 0303 0.294 0258 | 0303 0.294 0.284 0.272 0.258 0.243 [in'fit|
[Max Spacing of Skin R/l Required | 12.000 12.000 12.000 [ 12.000 12.000 12.000 12.000 12.000  12.000 [in |

[Fatigue in Reinforcement

Office palicy is to neglect checking fatigue.

| Aashto L 5.5.3



Column Design: RC-Pier

Column Area = (17°)*(3’) + (1) *(1.5")* = 58.069 ft>

The equivalent rectangular column used in RC-Pier has a slightly larger area since | rounded the column
length:

Equivalent Column Area, A, = (19.5')*(3’) =58.5 ft?
Column R/I Area, A, = (46 bars)*(1.27 in?) = 58.42 in* = 0.40569 ft> from the plans

% R/l = [(0.40569 ft*)/( 58.5 t*)]*(100) = 0.693%
Aashto Lrfd 5.7.4.2 specifies that the minimum area of R/l shall be:
(A*f,)/(Ag*f') >= 0.135
[(0.40569 ft*)*(60 ksi)]/[(58.5 ft*)*(3.5 ksi)] =0.1189 < 0.135 -- The current column needs more R/I.

Typically f'c = 3.5 ksi and f, =60 ksi so that the minimum area of reinforcement equation may be
rewritten as:

(A*f,)/(Ag*f') >= 0.135
(A))/(Ag) >= (0.135)*( ' / f,) = (0.135)*[(3.5 ksi)/(60 ksi)] = 0.007875 or 0.7875%

Aashto Lrfd 5.7.4.2 does allow the area of column R/l to drop below 0.7875% for bridges in seismic zone
1, but a reduced effective column area must be used. The code says that the minimum percentage of R/I
area of the reduced effective column area is to be the greater of 1% or the value from the equation
above. Additionally the reduced effective area and the gross area must be capable of resisting all loads.

Note that the equation above reaches 1% when f'c = 4.444 ksi
(As)/(Ag) >=(0.135)*( f'. / f,) = (0.135)*[(4.444 ksi)/(60 ksi)] = 0.0100 or 1.00%

So, in order for us to achieve 1.00% our effective column area must be:
A. = (As)/(0.01) = (0.40569 ft*)/(0.01) = 40.57 ft*

BDM 6.6.4.1.2.1 says, “For frame pier columns the designer shall provide the minimum reinforcing
required by the AASHTO LRFD Specifications [AASHTO-LRFD Equation 5.7.4.2-3], without reduction in
column cross section. For T-pier columns in Seismic Zone 1 the designer may reduce reinforcing based
on a reduced cross section [AASHTO-LRFD 5.7.4.2].”

In order to mimic a reduced column area without actually reducing the cross-sectional column area is to
reduce the concrete strength proportionally. RC-Pier does this automatically. spColumn does this when
you specify the column as architectural rather than structural. The proportionality ratio in this case
would be (0.693%)/(1%) = 0.693. [See the July 2009 Bridge Newsletter for more information.] Another
way to reduce column area would be to remove some of the concrete from the center of the column;
however, there doesn’t appear to be a simple way to do this in a software package. One additional
method that has been used by the DOT is to reduce the column dimensions. This method is typically
more conservative than the other methods since changing the column dimensions changes the effective
depth of the column. This method is illustrated on the following page.



A, =(19.5")%(3’) = 58.5 ft’ L 19.5’ |
A, = (46 bars)*(1.27 in®) = 58.42 in® = 0.40569 ft* D |
A
A. = (As)/(0.01) = (0.40569 ft*)/(0.01) = 40.57 ft* 3.0’
\ 4
40.57 ft* = [(3’)*(Reduction Factor)]*[(19.5’)*(Reduction Factor)]
Reduction Factor = [(40.57 ft*)/((3)*(19.5’))]°° = 0.8328 16.239’ |
lat n
Effective Column Dimensions " |
Length = (19.5')*(0.8328) = 16.239’ 2.498’
Width = (3.0’)*(0.8328) = 2.498’ \ 2

Effective Column Area = (16.239’)*(2.498’) = 40.57 ft*
% R/I = [(0.40569 ft?)/( 40.57 ft*)]*(100) = 1.00%

The next step with this method would involve putting the effective dimensions in spColumn along with
the reinforcement. Next the user would input the column loads and check if the column performance
ratios were okay.

For this example I'll just run the equivalent column diameter with the column reinforcement shown in
the plan.
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Column Design

COLUMN DESIGN - Column: 1

Code: AASHTO LRFD 2007
Linitz: LIS

I've included some portions of RC-
Pier’s output for the column design.

Pier Wiem: Upstation .
DesignfPnalyziz Method: Momert Maghification - Unbraced Colurmn.

|Cn|umn Type: Rectangular 234.00 x 36.00 in

|Cn|umn Section Properties

Area [V lzz
fir2 in™4 in™
1 5050 90979200 33433712.00

Sec.

DESIGN PARAMETERS

o= 35000 pai fy = BO0DD D psi

phi tenz = 0.90 phi cormp = 0,75

Tens below = 0375 Corap Ahove = (160
Ec = 506 6 ksi Ez = 29000 ksi

Concrete Type © Monmal Misight.

| Reinforcement |
Febar Pattermn: Rectangular
Rebar Onertation: Face Parallel

|Rainfnrcamant5chadula |

Laver Dir Size Mo. bars Eari'?m'

13 M 20 313
12 1 3 313

Reinforcement summary

Main harz summary

A5 # 10 harg

Tatal nurmber of bars in the colarn: 46
Ties size: # 4




Moment Magnification calculation - Mx {global) |

Loc comb K GCm Bet DelaB DelnS "'°
ft hips
000 85 279000 10000 01575  — 11146 1460457
3000 & 21000 10000 OGA4T  — 17520 997488
000 173 29000 10000 00700  — 10711 1579565
00 ¥ 21000 1.0000 1.0000 — 1139 545230

Moment Magnification calculation - Mz {global) |

Lot comb K Cm Bet DelaB Dela§ P'°
ft hips
000 85 21000 10000 00981  — 10023 GS040957
3000 5 21000 10000 00903  — 1.0020 B55084.70
000 173 21000 10000 03725  — 1.0020 52038748
000 173 210000 1.0000 0473 — 10013 434340 86

Design values used after Moment Magnification { e-min effectincluded). |

Loc Comb Fx Fy Fz Hx Hy Mz
ft om hips hips hips hips -t hipsft hipsft
0.00 il Pii] 1601 4 04 11015 1] 136
30.00 il 295 1316 3 304 123 0.0 Fdds B
0.00 173 PEK] 1049 3 T80 23415 0 -1895 .4
30.00 173 2048 fhd.2 b1 13448 110 1229 6
COLUMN DESIGN
BotiTop Elev. Pu  Hux Huz phin Inc Column passes. The controlling
Gomb . . . PnfPu pkinfd
ft "™ kips kipsdt kipsdt hipsft deg " P combination is plotted from RC-
000 173 1049.3 23519 18994 B4%61 38457 100 20923 €— ..
P le of .
W00 85 13163 2123 6458 344556 G811 100 530252 €T a couple of pages over
The result is flagged because the
COLUMN DESIGN minimum reinforcement ratio has
BotTop Elev. Comb As_min As_max As_req been violated.
ft in 2 in"2  in®™2
o0 173 B34 B3N OGR4
3000 &  BE34 BFIN?  BE.34




| K values for all columns used in unbraced momentmagnification

]

GColumn Kx Kz

1210 2.0

Column Design : Hotes

Min reirdorcement = 07079 %6 of Ay = 66 34 it

** MinirmurndMaximum requirernent far reirforcemert matio violzted .

— Walues do not exist at that locaion as cormputation iz done at the top and botarm of clear length of column.
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Obijects: Components: Type: Load Combination ® e Print...

Columns j |1 j ‘Bottom i ‘ 172 [IA5TR 3) j {* Design

1
pP (kips) Combination Mo, 173 [IA5TR 3) [Angle: 38.5deg) i . .
20000 — This was the controlling
combination for the
bottom of the column.
Frogeze T
Fazggoa T
------------------------------------- apP=1045 25, MU=3D*155,§§?3_30 58548.80
898 | ‘ — | | |
10000
o k]
4000 -
;Ready ¥ Updates | IBS: Mot Connected | IBS: Manual | Pier Yiew:Upstation

Pu =1049.28 k
Mu = [(2381.9 k*ft)* + (1899.4 k*ft)’]>> = 3046.50 k*ft

PR = ¢Mn/Mu = (6426.1 k*ft)/(3046.50 k*ft) = 2.109




Column Design: spColumn v4.50

spColumn Input Screens

General Information

3

Labels
Projeck:
1203 Jefferson
olurnr; E ngineer;
|E|:|Iumn Bot |MN
Urits Run Option Material Properties E'
{* Englizh * |nvestigation Concrete Feinforcing Steel
£ Metric £ Design Stiength, f'c: |3.5 ki Strength, b |60 ki
P e Dieeien Lisete Elasticity, Ec:  |33721 ksi | Elasticty, Es: [29000 ki
7 Abaut #-fis (v ACI 318-08
f"" Al:":lut Y'.‘I:".His l:""' .":"-I:l 31 E'DE Ma:’: StrESS, fDZ 25?5 k.3|
{* Biaxial " AL 318-02 Beta(1]: 0.85
" CSAA233-04 ) )
~ CohAYI304 Jltimate strain: (0,003
Conzider slenderness? © Yes * Mo
ok LCancel ] LCancel
Sides Different X]
Top Bottom  Left Right
Mo, of bars: |20 20 3 E
Barsize:  |#10 | [#10 | |10 «| [#10 ~]
Rectangular Section |
Clear cover: |2 2 2 2 in

Wwihidth [along =]: 234

Depth [along Y] |36 in

Cancel |

Cover to

{* Transverse bars

Cancel

" Langitudinal bars




spColumn Input Screens

Confinement

Confinerment; | Other bl | <

x]

Confinement was set

Capacity Reduction Factorz, Phi

Aial compression [a]; 0.a
T engion-contralled failure [B]: 03

to “Other” in order to
input modify the
default Compression-
controlled failure

Compression-controlled failure (o] |0.75 <

Tie Sizes

#4 | heswith |#10 | bars ar smaller.
#t4 = | tiez with larger bars.

ok Cancel |
Factored Loads [‘S__<|
Load #-hdoment -t oment
1104328 123319 18394
[kip] [k-ft) [k-ft)
Irnizert | Modify | Delete |
| Mo, P bl Py

1049.28

ok | Lancel |
Mote
P Reinforcement ratio is less than 1%,
\‘_#

Consider colummn as Architectural {i.e. fc is reduced by reinforcement ratio)?

value to 0.75 for
Aashto requirements.

These are the loads as found in
Combination 173 from RC-Pier.

When executing the solver the program asks if the
column should be treated as architectural or
structural since the reinforcement ratio is less than
1%. As was done for this example, the user should
generally select architectural.

v
3

Cancel




spColumn Output Screens

STRUCTUREPOINT - spColumn wd. 850 (TM)
Licensed to: Iowa Department of Transportation. License ID: 56461-10E0265-4-236EZ5-ZZF8E2
: W HighwayhBridge Autonation\Development LRFD _T-Pier’ 1203 Jefferson Z010-10-10%spCol00l.col

QooOo0o =]
(= 1=l [=]=) [=l=]
Qoooo Qoooo0 oo Qoooo (=] = ]u] =]u] 0 000000000 @ aoQooo
= ]u] o =]u] (=] oo =]u] (=]} (=] = ]u] =]u] (=]} (=] oo = ]u] =]u]
oo oo oo oo oo a0 oo oo oo a0 oo oo oo oo
Qoooo oo oo oo oo a0 oo oo oo a0 oo oo oo oo
oo [ajuiuluiu]e) oo oo a0 oo oo oo a0 oo oo oo oo
[u] oo oo a0 oo oo oo oo [n) oo oo oo oo a0 oo oo
Qooao oo Qooooo [ajuiuluin] oo Qoooo O oo oo ao ao oo (THM)

spColunn wa.50 (TH)
Computer program for the Strength Design of Peinforced Concrete Sections
Copyright ® 1988-Z009, STRUCTUREPOINT, LLC.
All rights reserved

Page 1
0323710
12:56 PM

Licensee stated abowe acknowledges that STRUCTUREPOINT (5P) iz mnot and cannot be responsible for either
the accuracy or adecquacy of the material supplied asz  input for processing by the spColumn computer

program. Fuarthermore, STRTCTUREPOTINT neither makes ahy warranty expressed nor implied with respect to

the

correcthness of the output prepared by the spColumn program. Although STEUCTUREPOINT has endeawored to
produce spColumnn error free the program is not and canhot be certified infallible. The final and only
responsibility for analysis, design and enginesring documents is the licenses's. Accordingly,

STEUCTUREPOINT disclaims all responsibility in contract, negligence or other tort for any analysis,
or engineering documents prepared in connection with the use of the splColumnn program.

design



spColumn Output Screens

STREUCTUREPOINT - spColumn wd. 50 (TH) Page z
Licensed to: Iowa Department of Transportation. License ID: S56461-10Z0Z68-4-F9625-FZEF3Z 09729510
W:ZHighway'Bridge\Autonation\Developuent LRFD _T-Pier’\ 1203 Jefferson 2010-10-10%spCol00l. col 1Z:56 PH

General Information:

File Mame: W:'Highway'BridgeiAutomation\DevelopmentyLREFD T-PierhlZ03 Jefferson Z010-.. . %spColO0l.col
Project: 1203 Jefferson
Column: Column Bot Enginesr: MN
Code: ACT 318-08 Tnits: English
Pun Option: Investigation Slenderness: Not considered ArChitectUralVVas
Pun Axis: Biaxial Columh Type: Architectural +—
selected.
Material Properties:

f'c = 2.5 ksi fy = &0 k=i

Ec = 3372.17 k=i E= = 23000 k=i
Ultimate strain = 0.003 in/fin

Eetal = 0_8&

Section:

Bectangular: Width = Z34 in Depth = 2& in

Gross section area, Ag = 8424 intZ

Ix = 203732 in™4 Iy = 3.84387e+4007 in™d

rx = 10.33Z3 in ry = &7.55 in

¥o = 0 in Yo = 0 in
Deinforcement:

EBar Set: ASTH AclS

SBize Diam {(in) Area (in™Z) Sige Diam (in) Area (in™Z2) Size Diam {(in) Area (in™Z)
# 3 0.38 0.11 ¥ 4 0_E0 o.z0 # 5 0.&3 o.31
£ B o.75 0.44 ¥ 7 0_88 o.&50 # = 1.0d .73
# 2 1.1z l.00 # 10 1.27 1.27 # 11 l.41 1.56
£ 14 1_83 Z.E8 ¥ 15 Z_ZR 4. 00

Confinement: Other; #4 ties with #10 bars, f#4 with larger bars.
rhifaj = 0.8, phifb} = 0.5, phifc) = 0_75

Layout: Bectangular

Pattern: Sides Differant (Cower to transwverse reinforcement)
Total steel area: As = S8.4E in™Z at rho = 0.&9% (Note: rho < 1.0%)
Minimam clear spacihg = 6.16 in
Top Bottom Left Bight
Ears o  #1o zZ0  #10 3 glo 3 glo
Cowver (in) 4 z z z

Factored Loads and Moments with Corresponding Capacitiss:

1 1043 _ &8 F381.90 1293 _40 L0983 23 406150 z_ 138 2.78 33_59 0.01=241 0_300

*** End of outbput ***

This is a good match between the calculated performance ratios
from spColumn and RC-Pier. If the column had been treated as
structural rather than architectural in spColumn then the
performance ratio would have been 2.204.




spColumn Interaction Diagram

&P spColumn - spCol001.col

File Input Solve YWiew Options Help

EEIEE] R olae] ] =] [FISIcla EE BEE Sl el [BE

23436 in

0.69% reinf.

MATERIAL:

f'c = 3.5 ksi
Ec=3372.17 ksi
fc = 2.975 ksi
Betal = 0.85

fy = 60 ksi

Es = 29000 ksi

Ag = 8424 in*2

Ix =909792 in*4

ly =3.84387e+007 in*4
Xo=0in

Yo =0in

REINFORCEMENT:

46 #10 bars @ 0.693%
s

P [kip)
160001

'IEIEIDEI
I [337 [k-ft)

-4000-+

||| Biawial; ACI 318-08; Inwestigation

P=11338 kip b= 3090 k-fr Ecc=36in

REINFORCEMENT:

46 #10 bars @ 0.693%
As = 58.42 in"2
Confinement: Other
Clear Cover = 2.50 in

SLENDERNESS:

Min Clear Spacing = 6.16 in

<

Aashto Lrfd 5.7.4.4 and 5.5.4.2
Pr= ¢P” = ¢¢3P° where Po= 0-85*f’c*(Ag - Ast) + fy*Ast

Ratio f'c for Architectural column considerations — see discussion on previous
pages (use ratio of 0.69349):

P, = 0.80*[(0.85)*(0.69349*3.5 ksi)*(8424 in” — 58.42 in®) + (60 ksi)* (58.42 in%)]

=16,611.7 k
op = 0.90 for tension-controlled
¢ = 0.75 for compression-controlled

¢, =0.80

P, = P, = (0.75)*(16,611.7 k) = 12,458.8 k




Moment Magnification Calculations

Moment Magnification Calculations for Load Combination 173 for Bottom of Column
Aashto Lrfd 5.7.4.3 and 4.5.3.2.2b

Factored Load Reactions from RC-Pier
Fy =1049.28 k
My = -2223.75 k*ft
M, = -1895.61 k*ft

RC-Pier assumes minimum eccentricity according to Aashto Std. Spec. 8.16.5.2.8
€minz = 0.6 + 0.03*h = 0.6 + (0.03)*(234”) = 7.62” = 0.635’

eminz = 0.6 + 0.03%h = 0.6 + (0.03)*(36™) = 1.68” = 0.140’

Factored Loads Considered
Fy =1049.28 k
My = -2223.75 k*ft
M, = -1895.61 k*ft

Moment Magnification from Aashto Lrfd 4.5.3.2.2b with RC-Pier Modifications
M. = 8,Myp + 8sMps RC-Pier modifies this equation for unbraced frames by assuming
M = &M, that all moments are to be magnified by &5 alone.

where &s=1/[1— ZPy/(¢*ZP¢)]
ok =0.75 Stiffness reduction factor for concrete
Pe = n2*El/(k*l,)? Euler buckling load
El = (Ec*14/2.5)/(1 + Bqg) Flexural column stiffness
Bq is ratio of maximum factored dead load moment to
maximum factored total moment, always positive

Calculate B4 = | Maximum Factored Dead Load Moment / Maximum Factored Total Load Moment |
Loads from RC-Pier
Unfactored Self-weight
Fy=377.01k
My = 0.00 k*ft
M, = 0.00 k*ft

Unfactored DC loads
Fy = 858.46 k

M, = 0.00 k*ft

M, = 0.00 k*ft

Factored Self-weight (Load factor = 0.90)
Fy = 339.309 k
My = 0.00 k*ft
M, = 0.00 k*ft



Factored DC loads (Load factor = 0.90)
Fy=772.614 k
My = 0.00 k*ft
M; = 0.00 k*ft

Factored Self-weight + DC loads
Fy=1111.923 k

My = 0.00 k*ft

M, = 0.00 k*ft

Check Mpin due to minimum eccentricity (€minx = 0.635’, €minz = 0.140%)
My min = (1111.923 k)*(0.140°) = 155.669 k*ft
M; min = (1111.923 k)*(0.635) = 706.071 k*ft

Factored Loads considered for B4
Fy=1111.923 k

My = 155.669 k*ft

M, = 706.071 k*ft

B4 Calculations
Bax = | (155.669 k*ft) / (-2223.75 k*ft) | = 0.070003
Bgz = | (706.071 k*ft) / (-1895.61 k*ft) | = 0.372477

Calculate EI = (Ec*14/2.5)/(1 + Bq)
E. = (33)*(150 pcf)°*(3500 psi)®°*[(144 in%/ft?) / (1000 Ib/k)] = 516,472.7 ksf
lox = (1/12)*b*h® = (1/12)*(19.57)*(3.0")® = 43.875 ft*
lgz = (1/12)*h*b® = (1/12)*(3.0°)*(19.5°)° = 1853.71875 ft*

El, = [(516,472.7 ksf)*(43.875 ft*) / 2.5] / (1 + 0.070003) = 8,471,093.9 k*ft?
El, = [(516,472.7 ksf)*(1853.71875 ft*) / 2.5] / (1 + 0.372477) = 279,026,935.3 k*ft’

Calculate P = (r**E1)/(k*1,)? ke=2.1,k,=2.1,1,=30.0°
Pex = [(9)*(8,471,093.9 k*ft?)] / [(2.1)*(30.0°)]* = 21,064.839 k
Pe; = [(7%)*(279,026,935.3 k*ft?)] / [(2.1)*(30.0°)]* = 693,848.695 k

Calculate s =1/ [1 — ZPu/(d0x*ZPe)]
dsx = 1/[1—(1049.28 k) / [(0.75)*(21,064.839 Kk)]]
=1.0711

8s:=1/[1— (1049.28 K) / [(0.75)*(693,848.695 K)]]
=1.0020

Factored Loads with Magnification for Column Bottom
Fy =1049.28 k
My = (-2223.75 k*ft)*(1.0711) = -2381.9 k*ft
M, = (-1895.61 k*ft)*(1.0020) = -1899.4 k*ft



Case 2 Loading for Cap and Column Design

RC-Pier screen captures for Case 2 loading for the cap and column will be provided below. I’'m only
going to show the differences from the Case 1 loading. The only differences include the WA and WS
loadings. For this example Case 2 loading does not affect the design of the cap since the cap loading
between Case 1 and 2 is the same. The column loading will be different, but the difference for this
example is minimal. In fact, the bottom of column design performance ratios for Case 1 and 2 are
2.10928 and 2.14158, respectively. For Case 1 load combination 173 controls whereas for Case 2
load combination 167 controls. The Case 1 and 2 loadings will display more difference with respect
to the footing which is covered later in this example.
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Project Information

Project Name: | 1203 Jefferson

User Job Number: |

State: ‘IA State Job Mumber: ‘

Date: [10/10/2010 By: [MN

Date Checked: ‘1 04042010 Checked By: |MN

Diescriplion 223 % 40" PPCE Bridge: Cap and Colurnn Design
7075 - 91.5 - B0.75' Spans
32 Degree LA Skew ) \ .
Expansion T-Pier on Sieel Filng There are 3 cases to consider:

Case 2 Design High ‘W ater with 0" Fill

Case 1 — Low Water with 10’ Fill
Case 2 — High Water with No Fill
Case 3 — Ice with No Fill

Case 2 loading will be covered here.

Stucture type Design Specifications Units
X State .
+ Pier ™~ AASHTO Standard Specifications & 1.5 Units
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Load Type:

DD: Downdrag

D Wearing Surfaces and Utilities
EH: Harizontal Earth Pressure

E%: V. Pressure from Dead Load of Earth Fil
ES5: Earth Surcharge Load

LL: Yehicular Live Load + [M

CE: Wehicular Centrifugal Foices
BER: Braking Force

PL: Pedestrian Loads

LS: Live Load Surcharge

WA Water and Stream Pressure
51 Wind Load on Stucture

WiL: Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

CR: Creep

SH: Shiinkage

EL: Locked-in Effect

TG: Temperature Gradient

5E: Settlernent

Available Groups:

STREMGTH GROUP |

STRENGTH GROUPII
STREMGTH GROUP NIl

STREMNGTH GROUP IV
STREMGTH GROUPY
ExXTREME EVENT GROUF |
EXTREME EVEMT GROUF Il
SERVICE GROUP |
SERVICE GROUR Il
SERVICE GROUP NI
SERVICE GROUP IV

FATIGLE
EXTREME EVENT SEISMIC GROUP |
145TR 1
145TR 3
145TR 4
145TR 5

14 5ER 1
14 ERT 2

& F‘roiect] 9 Geometry £ Loads 1 =] Analysis] 1 Cap ] ., Cnlumnl b Footing]

Selected Loads:

Dt

I45TR &
14 SERT

EEIE

, | FE—

apply to Case 2. The
differences between the
two cases have to do
with:

1.) The magnitude and
the point of application
of the WA bouyancy
loads and the inclusion
of a stream flow load.
2.) The point of
application of the WS
load on the column
changes.

All the loads from Case 1 W= _es

Copy
Delete

Delete All

LLEEF

i

Combinations

Selected Loads:
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LLY
T
Tuz
ER1
Ml
WS
W52
W53
W54
W5E
W56
W5T
W58
L1
WiL2
W3
WwiLd
WLE
WLE
WL
WA

not get displayed on the
screen capture above.

Here | am simply displaying
the other loadings that did




WA1

Loads: Load data |§|
—Bearing / Girder lopads———  Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units
1+ UDL w| 7 « 3.E500 0.0000 0.0000 0.4530 kIf
» 1 »| Trapezoidal »| * « 0.0000 0.0000 0.2510 0.4530 kIf

Inzert | LCopy Delete Delete Al

— Cap Loads

Load Type | Dir Arm ttagi w1/l Mag2 w2/l Unitz
(ft)

Inzert I Copy I Delete Dielete Al

— Strain Load
unt fo
+ Expansion - Contraction Insert | Copy Delete | Deletes
Mo EE Factors Auto Generation Import Loads
P Multiplier for Loads: |1- Generate | Impart |
i o gl 1 dion. o« | coa | 1
The spreadsheet that was
The water loads that affect the column setup to calculate WA loads
and cap design for Case 2 are the will not generate
buoyancy and stream loads on the standardized text files in
column. So, Case 2 is different from Case order to import the loads.
1in that there is a stream flow load and
the depth of buoyancy has increased.




WS1
Loads: Load data
Bearing / Girder loads Colurmn Loads / Settliement
Bearing | Beari Dir | Load : :
Ear:::g P'E‘?:&'—:’ r [EES] s Col Mr | Load Type | Dir | Magl w1AL | tag2 w2l | Units |||
N T e ey 1 v| LDL v| B3 v| 01200 0.4540 0.0000 0.8330
— v =10 B UL -| Z .| 07800) 04530 00000 08330 There are 8 WS
B 1| Z+| 3% |] cases (4 cases
| 1] 24| %3890 with uplift and 4
1 - Zw| ¥ | 0.0000 cases without)
] 1. 2| Z +| 2360 . ,
| 1 - 3v| # ~| 38330 Inzert | LCopy Delete Delete Al bUt I WI” Only
| 1. Ee| v | ooom Eop Londs show the first
1. 3 .| Z | 2970 -
| Load T D & Magl 141 Mag2 2/L
1. 4 .| % | 3830 e e i ag ¥ ag X one.
T 1. 4o ¥ | 00000 b Fome <] X+ 00000 09800 05000 00000 0.0000
Co | Delete | Deleieal DL | 2 - 00000 02450 00000 000000 1.0000 Remember that
. ad the reversible
Strain Load .
feature for wind
Unit - J0 loads was turned
+ Expansion - Contraction Inzert | Copy Delete | Delete Al | off in the libra ry
Factors Auta Generation Irnpart Loads
Marne; |
el | Multiplier for Loads: |1 Generate ‘ Import ‘
A A
Mote: Wertically dowrward loads be
added as negative loads in % direction. % Coned ‘
Wind loads can be auto-
Eearing Loads generated, but generating
1, 1, x, -3.833 implified wind | requir
1Y D3l1as simplified d loads requires a
1, 1, Z, 2.967 few tricks and some editing of
1, 2, ¥, -3.899
1, 2, v, 0O the load results.
1, 2, . 3.967
1, 3, ¥, -3.899
1, 3, v, 0
1, 3, 2, 3.967
%, :, ﬁ; 53 . 533 The wind loads above were imported from
] E] ] . .
1, 4, Z, 3.5967 text file “WSLoadsCase2NoUplift001.txt”
1, §, ¥, -3.89% < ) )
1, &, ¥, O which was generated from the in-house
1, 5, Z, 3.967 .
1, &, ¥, -3.899 spreadsheet for wind loads.
1, &, ¥, 2.14%
1, 6, Z. 3.96F ) )
Cap Loads The only difference for Case 2 from Case 1 is
Force, %, 0, -0.9%, 0.5 h . ¢ licati f the wind load
oL, £, 0.245, 0, 1 the point of application of the wind loads on
Column Loads .
1, UDL, ¥, -0.12, 0.453, 0.833 the column. The water elevation from Case
1, uoL, 2, 0.7&, 0.453, 0.833 2 is higher than the fill elevation for Case 1.




Case 3 Loading for Cap and Column Design

RC-Pier screen captures for Case 3 loading for the cap and column will be provided below. I’'m only
going to show the differences from the Case 1 loading. The only differences include:

1.) The Load Group is Extreme Event 2.

2.) Changes to the WA loadings.

3.) All wind loading can be eliminated since it is not part of Extreme Event 2.

4.) Ice loading is added.

For this example Case 3 loading does not control the design of the cap. The main reason for this is
that the live load factor for Extreme Event 2 is substantially smaller and the ice loading doesn’t
affect the cap. For this example Case 3 does not control the column design. In fact, the bottom of
column design performance ratios for Case 1 and 3 are 2.10928 and 6.06294, respectively.

It should be noted that the Aashto Lrfd Specifications in Article 1.3.2 seem to allow the resistance
factors for many components to be taken as 1.00 for Extreme Events. However, Article 5.7.2 which
addresses Strength and Extreme Event Limit States seems to restrict that provision for concrete
components in the 1* paragraph of Article 5.7.2.1.
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Project Infarmation

Project Name: [1203 Jefferson

UserJob Number: ‘

State: ‘IA State Job Mumber ‘

Date: [10/10/2010 By: [MN

Date Checked: ‘1 0/10/2010 Checked By: |MN

Description: 273 « 40" PPCE Bridge: Cap and Column Design
T0.75'- 315 - 6075 Spane
32 Degiee LA Skew 1\ .
Expansion T-Pier on Steel Filng There are 3 cases to consider:

Case 3 lce with Mo Fil

Case 1 - Low Water with 10’ Fill
Case 2 — High Water with No Fill
Case 3 —Ice with No Fill

Case 3 loading will be covered here.
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& F‘roiect] 9 Geometry £ Loads 1 =] Analysis] 1 Cap ] ., Cnlumnl b Footing]
Load Type:

DD: Downdrag
D Wearing Surfaces and Utilities

EH: Harizontal Earth Pressure

E%: V. Pressure from Dead Load of Earth Fil
ES5: Earth Surcharge Load

LL: Yehicular Live Load + [M

CE: Wehicular Centrifugal Foices

BER: Braking Force

PL: Pedestrian Loads

LS: Live Load Surcharge

WA Water and Stream Pressure

51 Wind Load on Stucture

WiL: Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

CR: Creep

SH: Shiinkage

EL: Locked-in Effect

TG: Temperature Gradient

5E: Settlernent

Available Groups:

g TH GROUP |
STRENGTH GROUPII
STREMGTH GROUP Il
STRENGTH GROUP IV
STRENGTH GROUP Y
EXTREME EVENT GROUP |
EXTREME EVENT GROUP Il
SERYVICE GROUP |
SERVICE GROUP I
SERYICE GROUP I
SERVICE GROUR IV

FATIGLE
EXTREME EVENT SEISMIC GROUP |
145TR 1
145TR 3
145TR 4
145TR 5
14 5ER 1
14 ERT 2

EEIE

Selected Loads:

Copy
Delete

Delete All

L EEF

Selected Groups:

i

Combinations

| Fizady
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were added for Case 3.

The DC, DW, LL, TU, and BR loads for Case 3 are the same as
those for Case 1. The WA load for Case 3 has been modified
from Case 1. The WS and WL loads have been eliminated since
Extreme Event 2 does not include those loads. The IC loads




WA1

Loads: Load data |§|
—Bearing / Girder lopads———  Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units
» 1+ UDL w| 7 « 3.E500 0.0000 0.0000 0.2860 kIf

Inzerl

t

LCopy Delete Delete Al

— Cap Loads

Load Type | Dir Arm
(ft)

ttagi

w1/l Mag2 w2/l Unitz

Copy I Delete Dielete Al

— Strain Load
Uit ID.
+ Expansion - Contraction Insert | Copy Delete | Delete Al
Factars Auto Generation Impart Loads
Mame: |W’A‘I
Bl . |1.
Description: I ultiplier for Loads: Generate | Import |

Mote: Wertically dowrward loads be

added as negative loads in % direction. o Caree |

The water loads that affect the column
and cap design for Case 3 are the
buoyancy on the column. Case 3 is
different from Case 1 in that the depth of
buoyancy has increased.

The spreadsheet that was
setup to calculate WA loads
will not generate
standardized text files in
order to import the loads.




IC1

Loads: Load data

— Bearing / Girder loads

 Column Loads / Settlement

Copy I Delete

Dielete Al

— Strain Load

Lnit ID.

Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Force «| ¥ «| 158.0350 0.2860 0.0000 0.0000 kips
1~ Force »| 2 237050 0.2880 0.0000 0.0000 kips
*

— Cap Loads

Load Type

Dir Arm
(ft)

ttagi

%1/

There are a total of 4 load cases for ice.
The two cases shown on this page differ
only in that the direction of Z ice load is
reversed.

+ Expansion - Contraction Insert | Copy Delete | Delete Al
Factars Auto Generation Impart Loads
Mame: |IC1
Bl . |1.
Description: I ultiplier for Loads: Generate | Import |

Mote: Wertically dowrward loads be
added as negative loads in % direction.

oK

Cancel |

A

The spreadsheet that was

— Bearing / Girder loads

 Column Loads / Settlement

setup to calculate IC loads
will not generate
standardized text files in
order to import the loads.

LCopy I Delete

Drelete Al

— Strain Load

Unit ID.

Inzert

Bearing | Bearing Dir Load - -
Line Pointdt (ki3] Col Mr Load Type Dir Magl wldL tag2 y2iL Units .
» 1« Force | ¥ | 1580380 0.2280 0.0000 0.0000 kips
1~ Force «| 2 -23.7080 0.2860 0.0000 0.0000 kips
*

| Copy

Delete Delete Al

— Cap Loads

Load Type

Doir A
(ft)

Magl

2140

Mag2 w2/l Unitg

+ Erpansion - Conbraction Inzert | Copy Delete I Delete Al
Factars Auto Generation Import Loads
MName: ||E2
el . |1.
Besaalfi I ultiplier for Loads: Generate | Import |

Mote: Vertically downward loads be
added az negative loads in Y direction.

Ok

Cancel |




IC3

Loads: Load data

— Bearing / Girder loads — Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Foice | ¥ + 730170 0.2860 0.0000 0.0000 kips
1~ Force »| 2 53,2980 0.2880 0.0000 0.0000 kips
*

The two cases shown on this page differ
only in that the direction of Z ice load is

reversed.

— Cap Loads

Load Type | Dir

Arm ttagi
(ft)

%1/

Copy I Delete Dielete Al

— Strain Load

Lnit ID.

Inzert |

LCopy Delete I Delete Al

+ Erpansion - Contraction

Auto Generation Impart Loads

Factars

Mame: |IC3

Drescription: |

ultiplier for Loads: |1- Generate | Import |

Mote: Wertically dowrward loads be

(0] Caru

cel |

added as negative loads in % direction.

IC4
— Bearing / Girder loads — Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointdt (ki3] Col Mr Load Type Dir Magl wldL tag2 y2iL Units .
» 1« Force »| ¥ « 730170 0.2280 0.0000 0.0000 kips
1~ Force «| 2 -53.2380 0.2860 0.0000 0.0000 kips

Inzert

| Copy Delete Delete Al

— Cap Loads

Load Type | Dir

A
(ft)

Magl w1/l Mag2 w2/l Unitg

LCopy I Delete Drelete Al

— Strain Load

Unit ID.

+ Ewpansion - Conbraction

Inzert |

LCopy Delete I Delete Al

Auto Generation Impart Loads

Factars

MName: ||E4

Drescription: I

ultiplier for Loads: |1- Generate | Import |

Mote: Vertically downward loads be
added az negative loads in Y direction.

Ok

Cancel |




Footing Design
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] Froject Mame: h 203 Jeffersan
User Job Number: ‘
State: ‘IA State Job Mumber ‘
Date: [10/10/2010 By: [MN
Date Checked: 1041042010 Checked By: [MM
Description: 223 % 40 PPCE Eridge: Footing Design

22.55' - 31.5&- gE.?E' Spars
egree ew .. . .
Exparsion T-Pier on Steel Filng \ This is the RC-Pier run for fOOtlng

Case 1: Low W ater with 10°Fill

design using Case 1 loading. I’'m only
going to show screens that have been
modified from the cap/column run for
Casel loading.
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%5 Fpmp—" |

e columns have = - )
| oo been extended 4.0’ . In RC .P|er, the footing

: and pile are not part of
Cal b ]

T o to the bottom of the structural model.

B coum the footing for this -

O footing design run. .

Qﬁ Brng/Grdr

| am primarily
\Q Material

interested in
using RC-Pier to

a8 St Model

if

Hamimner
=

get the maximum

— . Pile batter can be specified,
* D View and minimum . .
« 2 vien _ . but was not since it does not
pile design loads.

<«—— affect the structural model

and doesn’t appear to be

suitable for design according
b to the Bridge Design Manual.

QT D

‘ |
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| am going to look at maximum and minimum pile loads only. The footing and fill weight will be placed on
the bottom of the column from the “Loads” tab rather than through the entries on the “Footing” tab.
Handling loads this way allows me to include these loads in an analysis results file if desired.
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e
Config.

U5

251

W superstr

ZEAT

L 2EaT

=t

BRG Likel

Cap
! Column

Strut

"¥w  Brng/Grdr

= Material

[~

&

v

e
3

Str. Maclel

¢ El &

Hammer
STM

30 View
" 20 View

Side View

Section View

v Column b

[+ Footing
v PFile

3

NERR

H

k

| Ready

Tapered Cap Parameters

Cap Length (] 43 ft
Length of Non-tapered 05

Segrment [4] : ’ i
Cap Min Height [7] : 48, i
Cap Max Height [ : a4 i
Cap Depth [£] : 42, i

Factor of Reduced Maoment of [nertia:
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3

Start Elevation:

J6. ft
36. ft
Skew dngle [deg): |-32.

End Elewvation:

—

Cancel

Notice that the
column length has
been increased by
4.0’ from 25’ to 29’.




Materials

Concrete Strength

pzi

Cap: 3500,
Colurmr; {3500,

Footing: | 3500,

Steel *rield Strength
kzi

Cap [ flex]: |B0.
Cap [ zshear]: |E0

Colurmnr: G0,
Footing: =1

Concrete Denzity

puf

Cap: 150,
Colurnn: 150,
Foating: |10

Concrete Type

Concrete Modulus of Elasticity

X

kzi

586,62
Columrn: — |3586.62
Footing: | 3586.62

Cap:

Cap: |N|:urmal
Calum; |N|:|rma|
Foating: |N':'"Tla|

Led Lo Lo

Cancel

Structure Model
Objects: Cap hd

MHode

kember

=
Ly ey ) R S

Additional Check Points

~
0. ft  From Left:

Rezet to Baze Structure

Components: o1

Hinge

Check Paint

Distance [f]

X]

Elem Length [ft]

Set the footing
concrete density to a
small value so that the
self-weight calculated
by RC-Pier is negligible.

2.E9 2E9
2.E9 3
11.41 872
11.41
14.25 284
14.25 3
Hinge
Local Directiorn: | £
Cap design
Flesure Shear

Delete
F adify

[Delthctivate

fift,

Rezet Al

T

Plastic: Hinge locations
Mear Column Top
{+

~

v Centerline of

column

" Face of suppart

¢~ Dffset from CL
of the colurmn

Iiﬂ

v Centerline of
column

" Face of suppart

¢~ Offset from CL
of the colurmn

lift

Mear Column Baottom

i fe

=
-

o~

| removed all the
additional pier cap
check points. This
helps speed up the
program especially
when printing
analysis results to a
text file.
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Load Typ

DD: Downdrag

DWW Wearing Surfaces and Utilities
EH: Harizontal Earth Pressure

EY: V. Pressure from Dead Load of Earth Fill
ES5: Earth Surcharge Load

LL: ¥ehicular Live Load + 1M

CE: Wehicular Centrifugal Foices
BR: Braking Force

PL: Pedestrian Loads

LS: Live Load Surcharge

Wl Water and Stream Pressure
W51 Wind Load on Stucture

‘wiL: Wind Load on Live

FR: Friction Foroes

TU: Uniform temperature

CR: Creep

SH: Shiinkage

EL: Locked-in Effect

TG: Temperature Gradient

SE: Settlement

Available Groups:

g Fl
STREMGTH GROUP Il
STREMGTH GROUP Il

STRENGTH GROUP IV

STREMGTH GROUPY

EXTREME EVENT GROUP |
ExTREME EVEMT GROUF Il
SERYICE GROUP |

SERVICE GROUR Il

SERYICE GROUP NI

SERVICE GROUP IV

FATIGLE

EXTREME EVEMT SEISMIC GROUF |
14 5TRA

I45TR 3

14 5TR 4

I45TR G

14 5ER 1

IS EXT 2

=2 Pro|ect] ¥ Geomety S Loads 1 E

Analysls] ﬂ Cap ] ., Enlumnl b Footmg]

¢==

Bl [& [E

Selected Loads:

Selected Groups:

I45TR 3
145TR 5
14 SER1

~

&% = ﬁ_

Help Bentey Site  About  E-mail  Manual  Tutorials

EEEEEE

| added an EV1
load for the fill
weight on the

footing.

| Ready

M | oad Combinations
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Print LOAD COMEINATIONS - AASHTO LEFD
Comb # 1 {Ii STR 1 po= 1.00 ¢ 1.25 DC1
Close + 1.75 BRL
Comb # z {IA STR 1 po= 1.00 ¢ 1.25 DC1
Add + 1.75 ER1
Comb # 2 (IA BTR 1 v o= 1.00 ¢ 1.2E DOL
+ 1.7E5 BRI
Edit Cowb # 4 (IA STR 1 y = 1.00 ¢ 1.28 DCL
+ 1.75 BRL
Dielete Comb # 5 {IA STR 1 po= 1.00 ¢ 1.25 DC1
= + 1.75 BRL
Comb # & {IA STR 1 po= 1.00 ¢ 1.25 DC1
Drelete al + 1.78 ER1
Comb # 7 {IA BTR 1 v o= 1.00 ¢ 1.2E DOL
+ 1.7E5 BRI
Default Comb| | .0 g & (Ii STR 1 y = 1.00 { 1.25 DCl
+ 1.7E ERL
Parameters Comb # 9 (IA STR 1 yo=1.00 ( 1.Z5 DCL
+ 1.75 BRL
Comb # 10 (IA STR 1 po= 1.00 ¢ 1.25 DC1
+ 1.75 BRL
Comb # 11 (IA TR 1 v o= 1.00 ¢ 1.2E DOL
+ 1.7E5 BRI
Comb # 1z (IA TR 1 v o= 1.00 ¢ 1.2E DOL
+ 1.7E5 BRI
Comb # 1% (IA STR 1 po= 1.00 ¢ 1.25 DC1
+ 1.75 BRL
Comb # 14 (IA STR 1 po= 1.00 ¢ 1.25 DC1
+ 1.75 BRL
Comb # 15 (IA BTR 1 v o= 1.00 ¢ 1.2E DOl
- 1.7E5 BRI
Comb # 16 (IA TR 1 v o= 1.00 ¢ 1.2E DOL

<

+ 1.50 bWl + 1.35 EVl + 1.75 LL1
+ 1.00 WAL + 0.50 TUL
+ 1.50 Dwl + 1.35 EVl + 1.75 LLZ
+ 1.00 Wil + 0O_&50 TUL )
+ 1. 50 DWL1 + 1.325 EWl + 1.75 LL=
+ 1.00 Wil + 0O_&50 TUL )
+ 1. 50 DW1 + 1.325 EWl + 1.75 LL4
+ 1.00 WAL + 0.50 TUL
+ 1.50 Dwl + 1.35 EVl + 1.75 LLE
+ 1.00 WAL + 0.50 TUL
+ 1.50 Dwl + 1.35 EVl + 1.75 LL&
+ 1.00 Wil + 0O_&50 TUL )
+ 1. 50 DW1 + 1.325 EWl + 1.75 LL7
+ 1.00 Wil + 0O_&50 TUL )
+ 1. 50 DW1 + 1.325 EWl + 1.75 LL1
+ 1.00 WAL + 0O.E0 TUZ )
+ 1.50 Dwl + 1.35 EVl + 1.75 LLZ
+ 1.00 WAL + 0.50 TUZ
+ 1.50 Dwl + 1.35 EVl + 1.75 LLZ
+ 1.00 WAL + 0.50 TUZ
+ 1. 50 DW1 + 1.325 EWl + 1.75 LL4
+ 1.00 Wil + 0O_&50 TUZ )
+ 1. 50 DW1 + 1.325 EWl + 1.75 LLE
+ 1.00 Wil + 0O_&50 TUZ )
+ 1.50 Dwl + 1.35 EVl + 1.75 LL&
+ 1.00 WAL + 0.50 TUZ
+ 1.50 Dwl + 1.35 EVl + 1.75 LL7
+ 1.00 WAL + 0.50 TUZ
+ 1. 50 DW1 + 1.35 EWVl + 1.75 LL1
+ 1.00 Wil + 0O_&50 TUL )
+ 1. 50 DW1 + 1.325 EWl + 1.75 LLZ

Cgmb\nalionsl




Added footing weight as a DC1 load, but also removed the weight
DC1 due to the 4.0’ column extension to counteract the addition of its
self-weight: [(28’)*(15’) — (19.5")*(3.0")]*(4.0’)*(0.150 kcf) = 216.9 k

Loads: Load data

—Bearing / Girder lopads———— ~ Column Loads / Settlement
Bearing | Bearing Dir Load - C =
e Pairti (kins] Col Nr Load Type Dir Magl W wldL tag2 w2 Units

» 1T+ Force «| % | -216.9000 0.0010 0.0000 0.0000 kips

The footing

weight is placed

Inzert | Copy Delete Delete Al jUSt above the
~ Cap Load: bottom of the
Load Type | Dir .ﬂf;lt']n Magl w1/l Mag2 w2/l COI umn so that
the load will be
reflected in the

analysis results.

LCopy I Delete Drelete Al

— Strain Load

Unit ID.

+ Erpansion - Contraction Inzert |

Delete | Delete &l |

Factars Auto Generation Import Loads————————

MName: IDE1

inli - |1.
Description: I ultiplier for Loads: Generate | Import |

Mote: Vertically downward loads be

added az negative loads in Y direction. o Cams |

The buoyancy includes the entire submerged footing, the submerged portion of the
column (excluding the 4.0’ column extension), and the submerged portion of the soil.
Case 1 water depth is 3.4’ above top of footing excluding the 4.0’ column extension.
WA1 The fill depth is 10’, but only 3.4’ is submerged. The soil is assumed to be 1/3 void.
[(28)*(15")*(4’)]*(0.0624 kcf) + [(19.5)*(3.0")*(3.4’)]*(0.0624 kcf) + [(28')*(15’) —
POV (19.5)%(3.07)1%(3.4')*(2/3)*(0.0624 kcf) = 168.374 k

—Bearing / Girder lopads———  Column Loads / Settlement I
Bearing | Bearing Dir Load - * -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Force | ¥ «| 168.3740 n.o010 0.0000 0.0000 kips

The buoyancy
force is placed just

Insert | Copy Delete Delete Al above the bOttom
~Cap Loads of the column so
Load T D A tagl 1L tag2 271 .
Sl B e = * = ) that the load will
be reflected in the

Copy I Delete Dielete Al

analysis results.

—Strain Load————
unt fo
+ Ewpanszion - Contraction Insert | Delete I Delete Al
Factors Auto Generation Import Loads———————
Mame: |W’A‘I
Description: I ultiplier for Loads: |1- Generate | Import |
Mote: Wertically dowrward loads be oK Eemez] |

added as negative loads in % direction.

Note that Case 1 does not include any stream flow
loads. Note also that the buoyancy load can be
entered as a total concentrated load since we are
considering the footing.




WS1

Loads: Load data

 Bearing / Girder loads —————— - Column Loads / Settlement
Bearing | Bearing Dir Load | o - P
Line | Ponti tkips) | CD:N[ LUadS[IJDL.3 >E) - Mzg;zm 9103 l:n 0 Manguzunu yzuﬂé!isn - ]
i B 17| -] 38590 g 1 - uoL - z - -u.?ano G470 {01 w530 ki
1+ T w| ¥ | 21450 hd hd hd : : : :
1B 1 »| 2 +| 3570 = ]
1. Z w| % | 2830 Since the
= 2wl ¥ -| 00000 column was
1B Z ol Z | 33670/
. | = extended 4.0’
= = el Inzert | LCopy Delete Delete Al I
1 R R T Sy to the bottom
1 : i : i : g:g;g Load Type | Dir ;\Ehn]n Mag! £/ Mag2 s2/L urits| of the footing,
1+ -] ¥~ 00000 »| Force o] ¥ & 0.0000 -0.9800 0.5000 0.0000 0.0000 the Start and
UL | Z - 0.0000 0.2450 0.0000 0.0000 1.0000
Copy I Delete Drelete Al H
— End locations
~Stranlead of the wind
unit [0 loads on the
+ Ewpansion - Contraction Insert | Copy Delete I Delete Al columns were
Factors Auta Generation Irnpart Loads mOd |f|ed .
Mame: IW'S'I

ultiplier for Loads: |1- Generate | Import

Drescription: |

Mote: Vertically downward loads be oK.

added as negative loads in % direction. ) |

EV1 Adding fill weight on top of the footing:
[(28")*(15’) — (19.5")*(3.0")1*(10’)*(0.120 kcf) = 433.8 k

Loads: Load data

—Bearing / Girder lopads———  Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Force «| ¥ | -433.8000 n.o010 0.0000 0.0000 kips

The fill weight is
placed just above
the bottom of the

Inzert | LCopy Delete Delets
~ Cap Loads column so that
Load Type | Dir Arm ttagi w1/l Mag2 w2/l H
it the load will be
reflected in the

Copy I Delete Dielete Al

analysis results.

— Strain Load

Lnit ID.

+ Erpansion - Contraction Inzert |

Delete | Delete Al

Factars Auto Generation Impart Loads

ultiplier for Loads: |1- Generate | Import |

Mame: |EV‘I

Drescription: |

Mote: Wertically dowrward loads be oK

added as negative loads in % direction. Caree |
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Mew | Open Save Save As Print | Image Model | Results Diagrams | Wehicle Library Load Groups Footing Library  Pile Groups
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G’ Pro|ect] ] Geometwl 4 | oads @ Analysis Wﬂ Cap ] ., Enlumnl b Footmg]

| Bun Analysic.. Type: |Load Case j Item: ‘DU' j - Uk?gz
A/D Parameters Effect: |F0rces&Momant j Format: ‘Genelalﬂighl ﬂ kips-ft
Type of Analysiz * Frame O Coord. System: { Local Frint ...
| Memb |Nnde ‘ Fx | Fy | Fz | Mz | hy ‘ Mz
1 1 -0 1075 1] -0 o -0.0005215
1 2 -0 8585 1] -0 o 0.0005215
2 3 1] 1] 1] 0 1] 1}
2 4 1] 1] 1] 0 1] 1}
3 4 1} 1367 a 0 1] o
3 5 1} 1367 a 0 1] 1133
4 il 1} -283 a 1] 1] 1193
E a 283 a 1] 1] 1995
i E a -283 a 1] 1] 1995
CIICk on 7 1] 283 1] 0 o -3BE1
H 7 1] -429.2 1] 0 o JEE1
th|S for 2 1] 4292 1] 0 1] 5534
2 1] 4292 1] 0 1] 5534
screen a i 4292 i 0 0 3661
g a 283 a 0 1] 3661
below. q 0 283 i 0 i 1935
4 a 283 a 1] 1] 1935
9 10 1} -283 a 1] 1] 1193
10 10 1} 1367 1] 0 o 1193
10 1 1} 1367 1] 0 o 1]
1 1 1] 1] 1] 0 1] i}
1 12 i i 0 .
All dynamic load allowance factors were set
to 0. This would ensure the analysis that if
A the analysis results were written to a file then
/ impact would be excluded. The results will
[eacs not be written to a file in this example.

Analysis/Design Parameters (LRFD)

Resistance Factor, phi

0+ Phi az per 2006 classification

™ Phi as per classic aproach

Tenzion Controllad: na
Shear and tarsion: ,W

[normal weight]

Shear and tarsion: ,r

[lightweight]

Compreszion Controlled:
lties] 10-79

Compression Controlled: ,W
[zpiral]

Compression in STh: 07

Shear and Tarsion Calculations
Cap method Footing method
{* Simplfied || ™ Simplified

[B.8341) (5.83.41)
" General " General
[£.8.3.4.2) [5.8.3.4.2]
Wi, Vew e, Vo
[5.8.3.4.3] [0.8.3.4.3)
(" Beta-Theta  Beta-Theta
(58342 (5.8.342)

Dynamic Load Allowance, |M Eiad Carliel Biilizsiia

Truck  Lane Fatigue  LRFD 2004

Cap |0 . o & LRFD 2005 Interims
Columr: |0, |0 [ .

) Fatigue
Fonting: |U_ ||j_ |D.

fF term: |24_
Multiple Presence Factors
Lanet 1: ’T
Lanett 2 "I_
Lane# = W
Laned 4 W

Moduluz of rupture

Mormal; W % zqrfc)
S and-lightweight: IF % sar(fc]
Allightweight:  [017  #sarlfe)

Design capfoating for magnified moments
I Desigh cap for magnified maments

EmENE

[ Design footing for magnified moments

c/dt ratio

Comp-> |06 <- Transition > |0.375 ¢ Tension
(0] | Caricel |

Clear Concrete Cover, in
Ca

p
top/bottom: 2

Cap side: 2.

Expozure Factars

Cap: 1.

Faatitg
Colurnn: |1 top/bottom: 3 <+
Footing: 1.

Colurn; 2.

Footing side; 3

Seizmic Design

Seizmic Dezign Parameters ..

Colurmn Slendemess Consideration
effective length
[ P-delta Method factors, K.

Number of iterations: 21

Degree of Fixity in Foundations for
toment M agnification 5.

r Compute E. for braced columnz az per
Interim 2006

For this run I’'m not concerned
about cover requirements since

| am not designing footing
reinforcement in RC-Pier.
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Results  Diagrams

9’ Pro|ect] ] Geometwl 4 | oads ] E Analysls] ﬂ Cap ] ., Colump <« Footing 1
Calurnns:

Mame: ’W
Type

" Spread Footing

¥ Pile/Shalt Cap

-

Add Liclete

—

Copy Fram. .

Footing thickness was set
to 1” in order to negate the
self-weight of the footing.

Design | Design Status Check Oxertuming
| \

| Ready

4 Updates | IBS: Mot Connected | 1BS: Manual | Fier Yiew:Upstation

Footing: Isolated PilefShaft Design

Footing Defintion l Piles Crefinition ] Fooking Reinfarcenyent ]
Pilefshaft Cap Configuration

I_ SpreadfCap  Strap
) 28, Ft Depth () Depth ()

ft Footing Surcharge No need to enter
& constant [0 ket syrcharge here .
since | included fill
weight in the EV1
load group.

" Yariable -

£ From Library |Spreal:| 12 ftx 12 ft J

Spread/Cap Position w

* Concentric under Column ¢ Eccentric under Calumn kst

(0]4 | Cancel




This information is from a

library — see following pages.

This is used for
graphics display.

Footing: Isolated Pile/Shaft Design

Footing Defintion  Piles Definition l Footing Reinforcement

» - File Section Types Companents -
PilefShaft Shape Fobation

(" User Inpuk

.............................. | EREE:

4&}
{* From Library Q [:;E:] ID
Description: it | in O
I—_I Round Square Chamfe
-
HP10x57 Ti | n T2 | i

T

1=

r H-Steel

See below.

Pile Section Propetties Pilefshaft Configuration
r Pile/Shaft  Max, Service  Max, Factored
Area; L Izz: Length Pile Capacity File Capaclti/
ft ~2 in g in™~4 ft kips=
| | | 5. [ 100, 145, Edit Pile
Not used in the structural model — T
is simply used in the graphic display. This value is arbitrary
| keep the pile short so they don’t since the lowa DOT
take up the whole picture. currently bases typical

pile designs on the
Strength and Extreme ok |

Event Combinations.

See next page.

Cancel

HP10x57 Structural Resistance Level 1

Factored Resistance = (6 ksi)*(0.1167 ft*)*(144 in’/ft’)*(1.45) = 146.16 k

BDM Table 6.2.6.1-1 shows (0.6)*(243 k) =

145.8 k




Edit: Pile Locations
E dit mode

™ From Library

il

g 203 % %%

n? DB DE' U-I il I:"| 1 ul 2
et

%3 B4 "5 i 7 e

“13 "0 21 = = o

Coordinates Batter
% in Z. in degrees

File #  [1g, 72, o

L R I oy R Y L =

Mg M) — —L —1 1 1 1 1 1 1 1
— DO W o~ MmO

LCancel

18.00
75.00
138.00
133.00
258.00
J18.00
15.00
#8.00
138.00
133.00
258.00
318.00
18.00
75.00
138.00
138.00
258.00
318.00
15.00
78.00
138.00

-r2.00
-F2.00
-F2.00
-F2.00
-r2.00
-24.00
-24.00
-24.00
-24.00
-24.00
-24.00
24.00
24.00
24.00
24.00
24.00
24.00
F2.00
F2.00
F2.00

0.00 -

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

X

d

Print

Enter pile
coordinates. Pile
batter was not
entered.

Modify

Delete

ik

Reset all

no reduction for angle of the pile.

Aashto Lrfd 5.13.3.2 talks about piles being out of planned position by 6” or %
times the pile diameter and that the center of a group of piles may be 3” from its
planned position. This provision does not need to be considered for typical pier
designs. [Field construction errors are a separate issue from tolerances.]

According to the Bridge Design Manual a pile battered no more than 1:4 may be
assumed to carry the same vertical load as a pile driven vertically; there need be




Library Setup £| Pile Type Library
Select |
LRFD Truck, LrfdTrk.rpl ol
LRFD Load lowalifdLoad.ip2 S
Foating Footing.rp3
Filez Pattern FilePatternz. rpd
Bundled Bars BundledB arz.ip5

ction Tepe  [lowa HP_PileSection. ipb

Dialog

Awailable shape:

Dimensions { in
Round

Square W |9.99 D |1EI.225

Chamfer
H-Steel Ti |0.565 Tz |0.565

Section Properties
O puko-Calculate f* Lser input

Description: area: b~z Ixx: in™4 Izz: in ™4
| HP10x57 |0.11667 294, 101,
H - Steel
| Description |Sha|:ue |Dimensinns
HP10:x42 H-Steel W=297 0=10.075 T1 =0, Add
W=19.99 0=10225 Tl =

Save

HP12x53 H-Skeel W=11780=12.045 Tl = Delete

HP14373 H-Stesl W =13.61,D = 14,585, Tl = o
HP14x117 H-Steel W =14.21,D = 14,885, TL = Modify 4@3 s

| B

Cancel |




Footing: Isolated PilefShaft Design

Fonting Defintion | Piles Definition - Footing Reinforcement ]

Footing Reinforcement Strut and Tie Model

Dir. Bar dist. in  Bar Size: MNum. Bars Hook

- oS l#s ~||1 INone ~|

Auko Design

Todify
Design Status

Delete

1t
-

Design pile reaction

This button lets
you review the

kips
f* Computed masimum pile reaction Factared | .

¢ User specified maximum pile reaction 27 ¥ICE | kips pile reactions.

Fatigue | kips

[+ Check for Cracking and Fatigue

0] 4 | Cancel

There is not much point in entering footing reinforcement since my footing
is only 1” thick and | won’t be using RC-Pier for the design of the concrete
footing. However, RC-Pier requires the entry in order to get the pile
reactions.




ISOLATED FOOTING DESIGN

ISOLATED FOOTING DESIGN I've included some portions of
Code: AASHTO LRFD 2007 fwith Irterims) RC-Pier’s output for the footing.
Unitz: LIS

Pier Wiew: Upstation.

GEOMETRY

Mame : PileFyl1

Shape : Rectangular, Type : Pile/Shaft Cap

Bf(#) = 23.00 &, HiE = 15.00 &, Thickrezz) = 1.00 in

Ay = 22000822 1 = 48000 /2, |z = 175000 42

Footing concentnc.

Colurnnz located on the footing:

Coluran Mo, 1atx = 000 &, Rectangular 23400 in » 3600 in

Surcharge = .00 ksf

Files: H-Steel Size: M =999, D=1023in, T =056 in, T2 =056 in
Service Capacity: 10000 kips Factored Capacity: 145.00 kips

Piles Section Propeties: fArea = 01282 1 = 284.00 in™d |z = 101.00 in"4

DESIGN PARAMETERS

P = 350000 p=i fy = BO000.00 pi

phi tens = 0.90

phi comp = 0.75 phi hear = 0.90

Tens helow = 1.375 Cotnp Above = 0600
Ec = 3586 F ksi Es = 290000 ksi

Crack check as per 2005 Irtenms
Crack cortrol Expozure = 110
Concrete Type ; Monmal Misight.




Pile Reactions, Service

Not interested in the
Service capacity of
the piles at this time.

. Loc(X) Loc X i P L [ad Mzz Pile Reac.
Pile ﬂm ﬂm o comb Ous kips it it kips «— |

1 280 -TAD 1800 720 261 1.000 -A07 05 193370 F11A4 1348

234 1000 199480 1933.70 -3710.19 3244

20 -TA0 CTAD a0 720 ME1 1000 -M0708 193370 IR 127

234 1000 199480 1933.70 -3710.19 4304

30250 -1AD 13800 720 263 1000 18427 193300 200028 118

2342 1000 197380 193370 -3483 57 53.09

4 280 -TAD 19300 720 264 1000 -A154.27 193370 51856 1159#

2341 1000 197380 193370 245539 44 5k

5 TA0 -TAD 25800 720 190 1.000 208607 193370 2456584 1M6F

2341 1000 197380 193370 245539 A7 55

b1280  -TAD 31800 720 190 1.000 -2086.07 193370 245684 12564

2341 1000 197380 193370 245539 A0 53

To-1250 550 1500 240 2182 1000 208607 85693 529085 122

2363 1.000 197380 85693 -5289.39 4039

g A0 AAD TROD -240  ME2 1000 208607 95693 52087 11347

2363 1000 197360 85693 5289.39 a6.00

9 280 5A0 13800 -240  Me3 1000 -A84.27 193370 2000248 10493

2342 1000 197380 193370 348347 9.2

M 250 HAD 19300 240 264 1.000 18427 93370 1886 9931

2341 1000 197380 193370 245539 T &R

M TAD 550 25000 240 2246 1000 208607 20346 437492 {0685

2205 1000 197380 28346 43734 b2 32

121250 HA0 NG00 240 2365 1000 208607 85643 52084 1M.44°

2180 1000 197360 85693 5289.40 4303

13 1250 850 1800 240 A82 1.000 208607 A5643 529085 AM.44°

2363 1000 197380 86693 H289.39 4303

T -TAD BA0 TROD 240 AT 1000 08607 28346 437493 10685

224 1000 197380 28346 437347 k2 32

19 240 950 13800 240 237 1000 18427 193300 91886 99.01

2168 1.000 197380 -1933.70 245539 0 53

16 250 950 19300 240 2318 1000 -M3427 193390 200028 10493

ZA7 1000 197380 193370 3483 57 (9.2

1 TAD 450 25800 240 2365 1000 208607 #5643 S2084  1134F

2180 1000 197380 G563 5289.40 a6 00

18 1250 980 1800 20 2365 1000 208607 BERAT A2084 12

160 1000 197380 85693 5289.40 4059

19 1240 1350 1800 T20 2343 1000 208607 193370 25685 12064

2188 1000 1973 80 193370 245539 4053

0 -TAD 13A0 TEO0 TR0 2343 1000 08607 193300 25685 1M

2188 1.000 197380 193370 245539 A7 55

M50 380 13800 T200 2T 1000 -MBAAT 193390 A1RER 1159

2188 1000 197380 193370 245539 G4 Ak

220 2A0 1380 19800 T20 0 238 1000 -MB4AT 193390 200028 g4

Z187 1000 197380 193370 348357 53.09

23 TAD 350 25800 T200 236 1000 -M0705 193370 3164 e

2159 1000 199480 193370 371019 4304

1250 1380 1E00 TR0 236 1000 -M07 08 193390 TR 134E

2159 1000 199480 193370 371019 3244




Pile Reactions, Factored

This is greater than the factored
resistance of 145.80 k. So, |
should modify my pile
arrangement or add more piling.
| won’t do that at this time.

. Loc(X) Loc X I P k. HMzz Pile Reac.
Pile ﬂm ﬂm o comb Ous kips it kit kips
1 250 140 180 -f20 I — AT AN BMTAT 17848 | «———
M9 — 180326 111224 B249.03 2076
2780 1AD A0 -r0 I — AT AN BMTAT 16D6T®
2090 — 183580 141273 420379 3548
302A0 A0 130 A0 3 — 2BRAAT AMR2TI 1942 4508
49 — 151050 253573 1994 92 3408
4 280 -TAD 1930 720 372 — -ZER9A7 812 T3 <1425 4 144 45
M1 — 151050 233573 198492 20.40
5 TA0 TAD 280 720 3% — -AITTS 2T AT A 1Mt
M — 51050 293573 198892 2272
b1280 -TAD 3180 720 398 — 273078 Am2T3 A3 A 16sSe
3 — 510450 293573 1983492 17.03
1280 50 180 240 30— A0 M2 BS1AT 16aq*
2139 — 1807 A9 4802 17309 2923
g A0 AA0 TR0 -0 I — AT AR BATAT 15135
239 — 180789 48022 H173.09 46 57
9 280 540 1380 240 g — A3 AN 36 A9 13483
M — 51050 293573 198892 55.21
M 250 HA0 1980 -240 hoo— A3 11224 11513 .83
3 — 510450 293573 1983492 49 53
1M 780 550 2500 240 11 — 257804 28712 H0a7T 14300
M — 151050 1061 2947 96 4318
11250 HA0 80 -240 P e L R P e T - e
1996 — 180789 48022 B17300 3324
13 1250 8450 180 240 I — TR0 AN BTAT 199
239 — 180789 48022 H173.09 3344
14 -TA 8A0 780 240 17— -A7nd 2712 510574 143.00
Il — 1510450 AT0ET -2947 96 4318
15 280 A5 1380 A0 2% — 30132 111224 1151 131.43
43 — 191050 253573 1988 92 43 53
16 250 9501980 20 A — A0312 112 36 EY 13453
M3 — 151050 -2935.73 -1988 92 5521
1 TAD 950 2580 240 24 — 28T 122 EM1AR 0 1513
1956 — 180789 48027 B173.10 LI
18 1250 980 180 A0 A — 28T 122 EMTAR 162y
1956 — 180789 4802 B173.10 2423
19 1240 1350 180 7200 8% — 73T TS OIMRTI WA ieaar
M3 — 151050 253573 -1984 92 17 .13
e e 5 O L o ) el £ T L T e S B W 1
M3 — 151050 -2935.73 19848 92 272
M250 13801380 TA0 AM — -2BR9AT M2 TI 144 14428
M3 — 51050 -2935.73 1988 92 20.40
220 2A0 380 1980 TAD AR — -2BRBAT 1M2T3 97547 14506
43 — 191050 253503 19858 92 2408
23 T7AD 1350 25E0 TR0 M — TN 112 M RMA56 1661
1935 — 183590 131273 428380 3548
MO12A0 1380 A0 TR0 A4 — -2ATE0d 122 6M1AR ATdE
197 — 190326 11224 B249.03 207k




Footing Design : Hotes

* SBervice Force in pile is greater than service pile capacity .
* Factored Farce in pile iz greater than factorad pile capacity .

Only ma. force in piles is considered for design.

Pile coordinates X and £ are frorm the most left edge of the footing.
Plong= Lateral load in longitudinal direction at the top of pile, Kips.
Php= Auwailable resizing horizortal corponert due to bater= batier * ertical pile reaction, Kips. still 178.48 kips in this
Plorg-Php= Remaining lateral force required to resist by pile. table. This is because the

Note that the maximum

factored pile reaction is

footing and fill weight

Max. Pile Reaction Used in Design: (without selfweight and surcharge) | were input as DC1 and EV1

Factored pile reaction 178.43 kipz | € .
Senvice pile reaction 138 48 kips on the footing tab.

loads rather than entered

I've included the rest of the footing output, but I'm

Reinforcement Schedule not really interested in the concrete footing design

Dir Quantity Size B“_d'“— 'q:" t::' 5'“_'“““ Hook portion since | entered a 1” thick footing. Footing
in [11] [11] . . . .

" M 28 051 1580 11T Hone design is typically done using a spreadsheet.

z a0 #48 na0 3940 6.1 Mone

Flexure

Dir d  Hmax Ash_req Asb_prr Ash_eff Ast req Ast prr Ast eff

£ 2% in ke T am T am nm nm nm e

4T 200 19632 MT n.on oo 000 014 1580 15.80

97 200 19632 MT n.on noo 000 014 1580 15.80

Z -1A0 .00 53543 MT n.on oo 000 025 3950 3950

£ A0 200 53543 MT 0.00 oo oo 02 1A 3940

Flexure Note

CL: Section clazzification az per LRFD 2006 irterims for provided reirforcement.
= Compression cortrolled, | = h-Transtion, T = Tension controlled.
Required reinforcement i bazed on phi for tenzion controlled zections .

|Crat:hing check as per AASHTO LRFD 2007 with Interims {2005) |

|Crai:hinglFatigua

 Loc d Cracking Cracking Cracking Cracking Crachking Fatigue Fatigue Fatigue Fatigue
Dir & in Mmax Comb fa Sy Spr  Hmax Comb fa ratio fs

kit hsi in in kit hsi

AT 200 15133 ME .00 180.0 0 0 1] (.00 (.00
A 87 200 15233 A1 .00 180.0 0 0 ] (.00 (.00
2 1A0 200 H1543 2161 0.00 336.0 0.0 0.0 0 0.00 0.00
£ 1A0 200 H1543 2161 0.00 33610 0.0 0.0 0 0.00 0.00




One \Way Shear (Simplified Method) |
Col Dir ";t“ Comb 'I’: I::s ":j'p:“
1% 4/ A 072 739 134
X098 2 072 739+ 134

Z 5k A 072 MMFs i

2 156 2 072 T 238

| One Vifay Shear Note

* Shear resistance iz less than applied shear force . You mavy increase the footing depth o provide simips.

|Tqua;-,r5hﬂar
Bo Ao Avg. dv  ¥u phi*¥c
i £ 12 "™ i kips  ips
Colurns
1 4524 5985 M 0y 42034 542
Pilez - max
1 3457 040 i 0r2 iy b.5
Piles - min

1 357 080 2% 0F? IdEy B

Two Way Shear Note

* Bhear resistance is less than applied punching force.

TG Ay SHEAR IM FOOTING |5 NOT DESIGMED AWND STIRRUPS ARE NOT COMSIDERED.




Spreadsheet for Footing Design

|App|ication to Design Pile Footings Developed on 10/16/2006
Last Updated on 8/30/2010

DOT refers to the lowa Department of Transportation.
OBS refers to the lowa DOT Office of Bridges and Structures

Disclaimer: This software is intended for use by lowa DOT personnel and consultants working for the OBS in their
development of preojects for the lowa DOT. Any other use is at the sole discretion of the user. The lowa DOT makes the
software available "AS I1S” and assumes no liability nor makes any warranty of any kind, including warranties of
noninfringement, fitness or merchantability whether expressed or implied, to the accuracy or functionality of this software.
By downloading or using this file, you are agreeing to this disclaimer.

The OBS will only support those persons using this software in connection with lowa DOT related business.
Please report any spreadsheet errors to the lowa DOT OBS.

This spreadsheet was developed to aid the design of typical lowa DOT piers. The lowa DOT Bridge Design Manual (BDM)
should be consulted for the most up-to-date policies.

Description:
The purpose of this spreadshest is to give the user more versatility when designing pile footings for moment and shear. Thus this spreadsheet is

not tied to RC-Pier.

|Pi|e Footing Design | Aashto Lrfd 5.13.3 Only the pile locations in the positive quadrant should be entered since the pile
footing is assumed to be symmetrical. The user should include any piles located
Footing Length (X direction) 28.000| feet on the +X and + £ axes and the pile atthe center of the footing if present.
Footing Width (Z direction) 15.000] feet
Footing Depth (Y direction) 4.000| feet Aashto Lrfd 5.13.3.2 makes provision for Fuositive Fositive
the tolerance of actual pile location. File ¥-coord z-coord
[Column Width or Diameter (X direction) | 19.500] feet | Office policy is to ignore this provision in Number | (feet) (feet)
[Colurnn Depth (Z direction) [ 3.000] feet | footing design. [ 2.5 2
Enter column depth of 0 for round columns. 2 7.5 7
3 F 2
[Pile Diameter, dp [ 10[ inches | 4 2.5 6
5 7.5 i}
[28 Day Concrete Strength, fc | 3500] psi | B 125 6
Typically 3500 psi for piers. L
8
Plotted Locations of All Piles Entered 190
8 -
L Length o 1
* > " ] msi{ m " ] E
4 4 13
4 n n mz{ m n n 14
N o 15
____________ +X Width 16
r 5 1“ . 15 g <10 g 5 mo 0 g 5 g 10 g 15 7
i Fositive Quadrant i z-coord -4 4 18
1 1 19
: 0 Y u 1 ws { u u 1
[ Q' -5 - 20
I :I 2
+Z ¥ y-coord ¥z 22
“" H H ” 23
The “Maximum Factored Pile Load, Pu,, 24
. . Total Mumber of Footing Piles 24 25
was taken directly from RC-Pier. The Sx, Pile Section Modulus 80.000 [Tt | 26
“Maximum Factored Average Pile Load' Sz, Pile Section Modulus 140,000 |1t | 27
28
Pu,” may be found by going to the 29
. . . 30
Analysis tab in RC-Pier (see below).
v
User Loads for Footing Design| Used for. Mote: The user can, according to office policy,
Factored Pile Resistance, R, = §R, 145.800| kips One-way (beam) shear deduct the factored bouyant weight of the footing
Maximum Factored Pile Load, Puy, 178.480| kips Flexure reinforcement from the pile loads for flexure and shear design.
Maximum Factored Average Pile Load, Pug 125.550| kips Two-way (punching) shear Be sure to deduct only the portion of the load

going to one pile. Soil load may not be deducted.

(" Pioject | e Geomety | 88 Loads @ Analysis ]f'l Cap | W Coumn| g Footing|

Type: ‘Envalope Strength ﬂ Caze: |F_l,l masdmin j Bottom of Column 1 = (3013 k/ Ukr:gz
A Parameters Effect: ‘Forces&Moment j Format: |GEneraIF|ight j " — 24 p”es) =125.55k kips-ft
Type of Analysis: ™ Frame Coord. System: © Lacal ™ Global Frint ...
[ Memb [Made [ Fu | FylMax/Min) | Fz| M| My | Mz

1 1 2647 3m3 “« an4 1112 1.964e-005 3257 A
£1.51 1511 7796 2536 2.847e-005 3410




Flexural Capacity Check

Design Flexural R/ Parallel to X-axis (Mz moments)

Aashto Lrfd 57.3.2and 5.13.3.4

Clearance to Flexural R/l from Bottom of Footing 14.000] in
Mumber of Bars Required for R/ parallel to X-axis 20
Flexural RA Bar Size for bars parallel to X-axis 8

Bar Diameter for# 8 1.000( in
Bar Areafor# 8 0.790] in"2
Total Bar Area 15.800] in"2
Effective Depth for bars parallel to X-axis, de, or ds, 33.500| in
Mote: de, corresponds with design for Mz

Flexure Phi Factor, ¢ 0.900
Factored Applied Moment, Mu; 1963.280| kit
Depth of Equivalent Stress Block, a 1.770] in
Factored Flexural Resistance, Mrz = ¢hn; 2318.916( Kk*ft
Is Mu;, <= Mr; ? Yes

Design Flexural R/l Parallel to Z-axis (Mx moments)

Clearance to Flexural R/l from Bottom of Footing 13.000] in
Mumber of Bars Required for R/ parallel to Z-axis 50
Flexural R/l Bar Size for bars parallel to Z-axis 8

Bar Diameter for# 8 1.000]in
Bar Areafor# 8 0.790{ in"2
Total Bar Area 39.500] in"2
Effective Depth for bars parallel to Z-axis, de; or ds; 34.500] in
Mote: de; corresponds with design for Mx

Flexure Phi Factor, ¢ 0.900
Factored Applied Moment, Mu, 5354.400| k*ft
Depth of Equivalent Stress Block, a 2,371 in
Factored Flexural Resistance, Mr, = ¢Mn, 5921.657| k*ft
Is Muy == Mr, ? Yes

Minimum Reinforcement Check

Aashto Lrfd 57.3.3.2and 5426

Enter: 1ifde + 2"is to be used to calculate Mer 1 If 1, then de + 2" is used to calculate Mer;
2 ifthe footing depth is to be used to calculate Mcr otherwise, the footing depth is used.
Modulus of Rupture, fr 0.692| ksi

Section Modulus of Concrete Footing, Sz 21.879] f*3 Section Modulus of Concrete Footing, Sx 43.175| "3
120% of the Cracking Moment, 1.2*Mer. 2617.060| kit 120% ofthe Cracking Moment, 1.2*Mer, 5164.277| k*ft
Is 1.2*Mcry <= Mr, ? No Is 1.2*Mcry <= Mry 7 Yes

- OR —- - OR -
[As required 13.320]in"2 [As required 35.501]in"2
[Is As prov'd >= 1.33*As req'd ? No [Is As prov'd >= 1.33"As req'd ? No |
Maximum Reinforcement Check Aashto Lrfd 5.5.4.2 57.2.1,and 5.7.3.3
Stress Block Factor, B1 0.850 Stress Block Factor, B1 0.850
Location of Neutral Axis, ¢ 2.083[in Location of Neutral Axis, © 2.789]in
Met Tensile Strain in the Extreme Tension Steel, =, 0.045] infin Met Tensile Strain in the Extreme Tension Steel, = 0.034| infin
Is Section Tension Controlled? g >=0.005 Yes Is Section Tension Controlled? g >=0.005 Yes
Is Section Compression Controlled? g <= 0.002 No Is Section Compression Controlled? g <= 0.002 No
Is Section in Transition? 0.005 > g > 0.002 No Is Section in Transition? 0.005 > g > 0.002 No
Flexure Phi Factor, ¢, for Design 0.900 Flexure Phi Factor, 4, for Desiagn 0.900

NOTE: If section is in Transition, then the user must adjust the Flexural Phi Factor, ¢, in cell G60 or O60.
If section is Compression Controlled, then do not use this spreadsheet, but the user must do a strain compatability analysis.

[is Flexural R/l Adequate? [NO, More R/l is Required.

[Is Flexural R/l Adequate?

[YES, Flexural R/l is Adequate.

As indicated earlier the number of piles is not adequate to
resist the maximum pile load. Additionally the existing footing
reinforcement is not adequate. Remember that this pier was
originally designed based on Aashto Standard Specifications.




Crack Control: Flexure R/l Aashto Lrfd 5.7.3.4.

The requirements of Aashto Lrfd 5.13.3.5 should be included. Spacing should a

Iso comply with Aashto Lrfd 5.10.3.1 and 5.10.3.2.

If upliftis present; then, as a minimum, add #5 bars at 12" to the top of the footing in both directions.

Enter: 1ifde +2"is to be used to cal

2 ifthe footing dpth is to be used to calculate cover

culate cover If 1, then de + 2" is to be used to calculate cover,

otherwise, the footing depth is used.

|Exposure Factor, 7. | 1.000 | |Exposure Factor, 7. | 1.000 |
[Concrete Cover Thickness to Ril Center, dc | 2.000]in | [Concrete Cover Thickness to R/l Center, dc | 2.000]in |
[Bs | 1.085] [Bs | 1.083|
[Maximum Senice Pile Load, Ps,, | 1384s0[kips | [Maximum Senice Pile Load, Psy, | 1384s0[kips |

|Positive Service Mz 1523.280[ IRt

See Aashto Lifid 5.4.2.4 and 5.7.1for Ecand n

|Pasitive Service Mz 4154.400] I/t

See Aashto Lrid 5.4.2.4 and 5.7.1 forEcand n

Reinforcment Ratio, p 0.00262 Reinforcment Ratio, p 0.00341

Concrete Modulus of Elasticity, Ec 3586.616] ksi | Concrete Modulus of Elasticity, Ec 3586.616| ksi |
Modular Ratio, n 8.000 Modular Ratio, n 8.000
Factar for Distance to Neutral Axis, k 0.185 Factor for Distance to MNeutral Axis, k 0.208
Reinforcement Stress at Service Level 36.803] ksi | Reinforcement Stress at Service Level 39.305] ksi |
[Max. Spacing of Bot Layer of Pos. Flex. Rll, s [ 13.526] in | [Max. Spacing of Bot Layer of Pos. Flex. Rll, s [ 12.447]in |
Crack Control: Skin Ril Aashto Lrid 5.7.3.4

[Is Skin R/l Required 7 {Is de = ds > 3.00'7) [ No! | [Is Skin R/l Required 7 {Is de = ds > 3.00'7) [ No |

0.000]in"2 perft]

}&rea of Skin R/l Required per Face, Ask

0.000] in"2 per ft]

}&rea of Skin R/l Required per Face, Ask

Max Spacing of Skin R/l Required 5.583]in | Max Spacing of Skin R/l Required [ 5.750](in |
Shrinkage and Temp. Rl and Structural Mass Concrete Aashto Lrid 5.10.8

0.411]in"2 perft]

}&rea of 5kin R/l Required per Face, Ask

0.455] in"2 per fi]

}&rea of Skin R/l Required per Face, Ask

Max Spacing of Skin R/l Required [ 12.000] in | Max Spacing of Skin R/l Required [ 12.000] in |
Fatigue in Ril Aashto Lrfd 5.5.3
Office policy is to neglect checking fatigue.
Shear Capacity Check Aashto Lrfd 5.8.1.4, 513.36and5.8.3
Enter 1 to check dv=0.72*h. Enter 2 to exclude it. 2 See Aashto Lrid 5.8.2.9.

Calculated Effective Shear Depth, dv 32.615]in |

User Entry for Effective Shear Depth, dv 32.615]in |

|One Way Shear or Beam Shear Parallel to Z-axis | |One Way Shear or Beam Shear Parallel to X-axis |

|Distance from Column Center to Critical Section [ 12.468] | |Distance from Column Center to Critical Section [ 4.218]/
FPoint of 0 Shear to Equivalent Column Face 3467 ft | FPoint of 0 Shear to Equivalent Column Face 4.917| ft
Distance of 3*dv 8.154| 1t | Distance of 3*dv 8.154| 1t
Is Point of 0 Shear to Equivalent Column Face =< 3*dvy YES Is Point of 0 Shear to Equivalent Column Face = 3*dv? YES

Ifthe above is YES then Aashto Lrfd 5.8.3.4.1 may be applied with g = 2.00.

Ifthe above is YES then Aashto Lfd 5.8.3.4.1 may be applied with g = 2.00.

[Factor for Tens Trans Diagonally Crackd Concr, B | 2.000] [Factor for Tens Trans Diagonally Crack'd Concr, f [ 2.000]
AashtoLfd5.83.3and 5.8.34 Aashto Lfd5.83.3and5.8.34

Factored Applied Shear, Vu, 34053 k Factored Applied Shear, Vuz 874.800( k
Factored Shear Resistance, Vr, = ¢Vn, = ¢V, 624,717 k Factored Shear Resistance, Vrz = ¢Vnz = ¢V 1166139 k
Is Beam Shear OK? Vu, ==\/r, YES. Is Beam Shear OK? Vu; ==\, YES.

Twio Way Shear or Punching Shear

Distance from Column Center to Critical Section 11.109] ft Farallel to Z-axis

Distance from Column Center to Critical Section 2.859(ft Parallel to X-axis

Perimeter of the Critical Section, bo 55.872| 1

Ratio of Long Side to Short Side, Bo 6.500

Factored Applied Shear, Vu, 2008.800| k

Factored Shear Resistance, Vr, = ¢Vn, = ¢Vc, 3033.283| k

Is Punching Shear OK? Vu, ==\, YES.




Case 2 Loading for Footing Design

RC-Pier screen captures for Case 2 loading for the footing will be provided below. I'm only going to
show the differences from the Case 1 loading. The only differences include the WA and WS loadings
and the removal of the EV1 load. For this example the maximum pile load for Case 2 will be
different from Case 1. The maximum pile load for Case 1 and 2 are 178.48 k and 154.79 k,
respectively.
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Project Information

Project Name: — [1203.Jefferson

User Job Number: [

State: ‘IA State Job Number: ‘

Date 1041042010 By [pN

Date Checked: ‘1 01042010 Checked By: |MN

Description: 223 » 40' PPCE Bridge: Footing Design
70.75'- 91.5' - 60.75' Spans
32 Degree LA Skew ) \ .
Exparsion T Fler on Steel Filng There are 3 cases to consider:

Caze 2 High Water with No Fill

Case 1 — Low Water with 10’ Fill
Case 2 — High Water with No Fill
Case 3 — Ice with No Fill

Case 2 loading will be covered here.

Shructure type Design Specifications Units
State
" Pier " AASHTO Standard Specifications & 1.5 Units
" Abutment &+ AASHTO LRFD Mone - 5] Units [Metric]

| B Updates | [ES: Mot Connected | E:5: Manual | Pier YiewUpstatian



¥ RCPier V8i (SELECTseries 1) - W:\Highway\Bridge\A utomation\Development\LRFD_T-Pier\1203 Jefferson 2010-10-10\FootingDesign\RCPierLRFDFtg... E|

) File Show Lbraries LEAP Bridge Help

Yo @ g @@ O 4 wh

Mew Open Save Save As Print | Image Model | Results Diagrams | Yehicle Library Load Groups  Footing Library  File Groups

b

w QD % bW # e

&

S

Help Bantle‘ySite About  E-mail  Manual  Tutorials

x

& F‘roiect] 9 Geometry £ Loads 1 =] Analysis] 1 Cap ] ., Cnlumnl b Footing]

Load Type:

b an

DD: Downdrag

D Wearing Surfaces and Utilities
EH: Harizontal Earth Pressure

E%: V. Pressure from Dead Load of Earth Fil
ES5: Earth Surcharge Load

LL: Yehicular Live Load + [M

CE: Wehicular Centrifugal Foices
BER: Braking Force

PL: Pedestrian Loads

LS: Live Load Surcharge

WA Water and Stream Pressure
51 Wind Load on Stucture

WiL: Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

CR: Creep

SH: Shiinkage

EL: Locked-in Effect

TG: Temperature Gradient

5E: Settlernent v

Available Groups:

STREMGTH GROUP |
STRENGTH GROUPII
STREMGTH GROUP NIl
STREMNGTH GROUP IV
STREMGTH GROUPY
ExXTREME EVENT GROUF |
EXTREME EVEMT GROUF Il
SERVICE GROUP |
SERVICE GROUR Il
SERVICE GROUP NI
SERVICE GROUP IV

FATIGLE
EXTREME EVENT SEISMIC GROUP |
145TR 1

EEIE

Selected Loads:

Fr—

Dt

I45TR &
14 SERT

All the loads from Case 1 =
(except for EV1) apply to
Case 2. The differences
between the two cases
have to do with:

1.) The EV1 load on the
footing was eliminated.
2.) The magnitude and
the point of application 3
of the WA bouyancy
loads and the inclusion -
of a stream flow load.
3.) The point of
application of the WS
load on the column
changes.

LCopy

Delete

Delete All

LLEEF

145TR 3 Cambinations:
15 STR 4
I45TR 5
14 5ER 1
14 EXT 2
| Fready ¥ Updates | IBS: Mot Connested | 185: Manual | Pier YiewUpstation

Selected Loads:

LL?

T

Tuz
ER1

WA
W51
W52
W53
Wisd
W5E
W56
WS
W5E
WL

WiL2
W3
w4
WLE
WLE
WL
Wila

Here | am simply displaying
the other loadings that did

not get displayed on the
screen capture above.




The buoyancy includes the entire submerged footing and the submerged
portion of the column (excluding the 4.0’ column extension).

Loads: Load data

[(28)*(15’)*(4’)]*(0.0624 kcf) + [(19.5')*(3")*(13.78’)]*(0.0624 kcf) = 155.135 k
WA1 This load is placed just above the bottom of the column so that it will be
reflected in the analysis results.

—Bearing / Girder lopads———  Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type D Magl W w1AL tag2 w2l Units .
» 1+ Force | ¥ «| 1551380 n.o010 0.0000 0.0000 kips
1 »| Trapezoidal »| * « 0.0000 01176 0.2510 05229 kIf

Inzert |

— Cap Loads

Load Type | Dir

Arm
(ft)

ttagi

Copy I Delete Dielete Al

The fractional location

of the stream loading I

on the column is based

Uit
on the 4’ column i

extension.

added as negative loads in % direction.

— Strain Load

Uit ID.

+ Expansion - Contraction Insert | Copy Delete | Delete Al

Factars Auto Generation Impart Loads
Mame: |W’A‘I
il . |1.
Description: I ultiplier for Loads: Generate | Import |
o A

Mote: Wertically dowrward loads be oK Eemez] |

The water loads that affect the footing
design for Case 2 are the buoyancy and
stream loads on the column. So, Case 2 is
different from Case 1 in that there is a
stream flow load and the depth of
buoyancy has increased.

The spreadsheet that was
setup to calculate WA loads
will not generate
standardized text files in
order to import the loads.




WS1
Loads: Load data
Bearing / Girder loads Colurmn Loads / Settliement
Bearing | Beari Dir | Load : :
Ear:::g P'E‘?:&'—:’ r [EES] s Col Mr | Load Type | Dir | Magl w1AL tag2 w2l | Units |||
N T e ey 1 v| LDL v| B3 v| 01200 0.5230 0.0000 0.8530
— v =10 B WL -| Z .| 07800) 05230 00000 08530 There are 8 WS
B 1| Z+| 3% |] cases (4 cases
| 1] 24| %3890 with uplift and 4
1 - 2 .| ¥ +| 00000 .
——— e e cases wlthout),
| 1 - 3v| # ~| 38330 Inzert | LCopy Delete Delete Al bUt I WI” Only
| 1. Ee| v | ooom Eop Londs show the first
1. 3 .| Z | 2970 -
| Load T D & Magl 141 Mag2 2/L
1. 4 .| % | 3830 e e i ag ¥ ag X one.
T 1. 4o ¥ | 00000 b Fome <] X+ 00000 09800 05000 00000 0.0000
Co | Delete | Deleieal DL | 2 - 00000 02450 00000 000000 1.0000 Remember that
. ad the reversible
Strain Load .
feature for wind
Unit - J0 loads was turned
+ Expansion - Contraction Inzert | Copy Delete | Delete Al | off in the libra ry
Factors Auta Generation Irnpart Loads
Marne; |
el | Multiplier for Loads: |1 Generate ‘ Import ‘
A A
Mote: Wertically dowrward loads be
added as negative loads in % direction. % Coned ‘
Wind loads can be auto-
Eearing Loads generated, but generating
1, 1, ¥, -2.833 implified wind | requir
11 Y 3iias simplified d loads requires a
1, 1, Z, 2.9&7 few tricks and some editing of
1, 2, ¥, -3.899
1, 2, v, 0O the load results.
1, 2, Z, 2.967
1, 3, %, -3.839%
1, 2, v, 0
1, 2, Z, 2.967
%, :, ﬁ; 53 B3 The wind loads above were imported from
E] ] ] . .
1, 4, 2, 3.3&7 text file “WSLoadsCase2NoUplift001.txt”
1, 5, ¥, —-3.899 < ) )
1, 5, ¥, O which was generated from the in-house
1, 5, Z, 3.967 .
1, &, ¥, -3.899 spreadsheet for wind loads.
1, &, ¥, 2.14%
1, 6, Z, 3.9&7 ) )
Cap Loads The only difference for Case 2 from Case 1 is
Force, #, 0, -0.9%, 0.5 h . ¢ licati £ the wind load
uoL, 2, 0.245, 0, 1 the point of application of the wind loads on
Column Loads .
1, UDL, X, -0.12, 0.523, 0.853 the column. The water elevation from Case
1, toL, 2, 0.78, O.523, 0.853 2 is higher than the fill elevation for Case 1.




Case 3 Loading for Footing Design

RC-Pier screen captures for Case 3 loading for the footing will be provided below. I’'m only going to
show the differences from the Case 1 loading. The only differences include:

1.) The Load Group is Extreme Event 2.

2.) Changes to the WA loadings.

3.) All wind loading can be eliminated since it is not part of Extreme Event 2.

4.) Ice loading is added.

5.) EV1 is eliminated because soil is assumed to be scoured away.

For this example the maximum pile load for Case 1 and 3 are 178.48 k and 114.46 k, respectively.
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Project Information

Project Name: | 1203 Jefferson

User Job Number: [

State: ‘IA State Job Mumber: ‘

Date: [10/10/2010 By: [MN

Date Checked: ‘1 04042010 Checked By: |MN

Diescriplion 223« 40" PPCE Bridge: Footing Design
T0.75'- 91.5' - B0.75' Spanz
32 Degree LA Skew ) \ .
Exparsion T Fier an Steel Fiing There are 3 cases to consider:

Case 3 loe with Mo Fil

Case 1 — Low Water with 10’ Fill
Case 2 — High Water with No Fill
Case 3 — Ice with No Fill

Case 3 loading will be covered here.
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& F‘roiect] 9 Geometry £ Loads 1 =] Analysis] 1 Cap ] ., Cnlumnl b Footing]
Load Type:

DD: Downdrag
D Wearing Surfaces and Utilities

EH: Harizontal Earth Pressure

E%: V. Pressure from Dead Load of Earth Fil
ES5: Earth Surcharge Load

LL: Yehicular Live Load + [M

CE: Wehicular Centrifugal Foices

BER: Braking Force

PL: Pedestrian Loads

LS: Live Load Surcharge

WA Water and Stream Pressure

51 Wind Load on Stucture

WiL: Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

CR: Creep

SH: Shiinkage

EL: Locked-in Effect

TG: Temperature Gradient

5E: Settlernent

Available Groups:

g TH GROUP |
STRENGTH GROUPII
STREMGTH GROUP Il
STRENGTH GROUP IV
STRENGTH GROUP Y
EXTREME EVENT GROUP |
EXTREME EVENT GROUP Il
SERYVICE GROUP |
SERVICE GROUP I
SERYICE GROUP I
SERVICE GROUR IV

FATIGLE
EXTREME EVENT SEISMIC GROUP |
145TR 1
145TR 3
145TR 4
145TR 5
14 5ER 1
14 ERT 2

EEIE

Selected Loads:

Edit
Copy
Delete

Delete All

HH

Selected Groups:

i

Combinations

A Updates | IE5: Mot Connested | 155: Manual | Pier YiewUpstation

The DC, DW, LL, TU, and BR loads for Case 3 are the same as
those for Case 1. The WA load for Case 3 has been modified
from Case 1. The WS and WL loads have been eliminated since
Extreme Event 2 does not include those loads. The IC loads
were added for Case 3. The EV load was omitted.




WA1

Loads: Load data |§|
—Bearing / Girder lopads———  Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Force »| ' + 1361830 0.0010 0.0000 0.0000 kips

Inzerl

t

LCopy Delete Delete Al

— Cap Loads

Load Type | Dir Arm
(ft)

ttagi

w1/l Mag2 w2/l Unitz

Copy I Delete Dielete Al

— Strain Load
Uit ID.
+ Expansion - Contraction Insert | Copy Delete | Delete Al
Factars Auto Generation Impart Loads
Mame: |W’A‘I
Bl . |1.
Description: I ultiplier for Loads: Generate | Import |

Mote: Wertically dowrward loads be

added as negative loads in % direction. o Caree |

The water loads that affect the column
and cap design for Case 3 are the
buoyancy on the column. Case 3 is
different from Case 1 in that the depth of
buoyancy has increased.

The spreadsheet that was
setup to calculate WA loads
will not generate
standardized text files in
order to import the loads.




IC1

Loads: Load data

— Bearing / Girder loads

 Column Loads / Settlement

Copy I Delete

Dielete Al

— Strain Load

Lnit ID.

Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Force «| ¥ «| 158.0350 0.3703 0.0000 0.0000 kips
1~ Force »| 2 237050 0.3703 0.0000 0.0000 kips
*

— Cap Loads

Load Type

Dir Arm
(ft)

ttagi

%1/

There are a total of 4 load cases for ice.
The two cases shown on this page differ
only in that the direction of Z ice load is
reversed.

+ Expansion - Contraction Insert | Copy Delete | Delete Al
Factars Auto Generation Impart Loads
Mame: |IC1
Bl . |1.
Description: I ultiplier for Loads: Generate | Import |

Mote: Wertically dowrward loads be
added as negative loads in % direction.

oK

Cancel |

A

The spreadsheet that was

— Bearing / Girder loads

 Column Loads / Settlement

setup to calculate IC loads
will not generate
standardized text files in
order to import the loads.

LCopy I Delete

Drelete Al

— Strain Load

Unit ID.

Inzert

Bearing | Bearing Dir Load - -
Line Pointdt (ki3] Col Mr Load Type Dir Magl wldL tag2 y2iL Units .
» 1« Force | ¥ | 1580380 0.3703 0.0000 0.0000 kips
1~ Force «| 2 -23.7080 0.3703 0.0000 0.0000 kips
*

| Copy

Delete Delete Al

— Cap Loads

Load Type

Doir A
(ft)

Magl

2140

Mag2 w2/l Unitg

+ Erpansion - Conbraction Inzert | Copy Delete I Delete Al
Factars Auto Generation Import Loads
MName: ||E2
el . |1.
Besaalfi I ultiplier for Loads: Generate | Import |

Mote: Vertically downward loads be
added az negative loads in Y direction.

Ok

Cancel |




IC3

Loads: Load data

— Bearing / Girder loads — Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointt (kis] Col Mr Load Type Dir Magl w1AL tag2 w2l Units .
» 1+ Foice | ¥ + 730170 0.3703 0.0000 0.0000 kips
1~ Force »| 2 53,2980 0.3703 0.0000 0.0000 kips
*

The two cases shown on this page differ
only in that the direction of Z ice load is

reversed.

— Cap Loads

Load Type | Dir

Arm ttagi
(ft)

%1/

Copy I Delete Dielete Al

— Strain Load

Lnit ID.

Inzert |

LCopy Delete I Delete Al

+ Erpansion - Contraction

Auto Generation Impart Loads

Factars

Mame: |IC3

Drescription: |

ultiplier for Loads: |1- Generate | Import |

Mote: Wertically dowrward loads be

(0] Caru

cel |

added as negative loads in % direction.

IC4
— Bearing / Girder loads — Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointdt (ki3] Col Mr Load Type Dir Magl wldL tag2 y2iL Units .
» 1« Force »| ¥ « 730170 0.3703 0.0000 0.0000 kips
1~ Force «| 2 -53.2380 0.3703 0.0000 0.0000 kips

Inzert

| Copy Delete Delete Al

— Cap Loads

Load Type | Dir

A
(ft)

Magl w1/l Mag2 w2/l Unitg

LCopy I Delete Drelete Al

— Strain Load

Unit ID.

+ Ewpansion - Conbraction

Inzert |

LCopy Delete I Delete Al

Auto Generation Impart Loads

Factars

MName: ||E4

Drescription: I

ultiplier for Loads: |1- Generate | Import |

Mote: Vertically downward loads be
added az negative loads in Y direction.

Ok

Cancel |
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o o @ STATE HigHwAY
o & NEW - DPCR NO. DESCRIPTION
, : COUNTY HIGHWAY BR [ DGE NEW PPCB ; TTTE SEeT
A
=@ RAILROAD RELOCATED US 34 (FAIRFIELD BYPASS)
VI L e /A AL AL = 2 ESTIMATE SHEET DESIGN NO. 1203
=3 OVER UNNAMED CREEK
Z b AIRPORT
© = ) SPS.01-5P5.06| SOIL_PROFILE SHEETS
e
W& HYDROLOGY col ESTIMATE SHEET FOR ROADWAY
2 ) BRIDGE B.01-D.02 |ROADWAY SHEETS
£~ —— e ——— - _———— STATE ROUNDARY
05 STATE BOUND - B
i - THE 10WA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR HIGHWAY
% = COUNTY BOUNDARY AND BRIDGE CONSTRUCTION, SERIES 2001, PLUS APPLICABLE GENERAL SUPPLEMENTAL IE) REVISION SHEET ADDED
;) CORPORATE LIMIT LINE SPECIFICATIONS, DEVELOPMENTAL SPECIFICATIONS, SUPPLEMENTAL SPECIFICATIONS AND
T TOWNSHIP LINE SPECIAL PROVISIONS SHALL APPLY TO CONSTRUCTION WORK ON THIS PROJECT.
z SECTION LINE = 1
| VALUE ENGINEERING SAVES. REFER TO THE GENERAL NOTES IN THESE PLANS. i

OUNTY

N
’

C

iy b7

DESIGN NO. 1203

ENGLISH STANDARD
BRIDGE PLANS

DESIGN DATA RURAL

STANDARD VSSUED REVISED
STANDARD ROAD
PLANS
STANDARD ROAD PLANS ARE LISTED
ON SHEET €.01
REVISIONS

SPS.01 | MICHAEL D. RINGLER

GEOTECHNICAL DESIGN

B.0!

RICHARD M. VOELKER

ROADWAY DESIGN

I PROJECT DIRECTORY NAME: 51034030A34

JOWR o

2004  AADT 4090 V.P.O.
2024 AADT 5810  v.P.D. SEE REVISION SHEE |
202 DHV V.PH,
TRUCKS - 19 %
Total
Design ESALs
INDEX OF SEALS STRUCTURAL DESIGN
SHEET NO. NAME TYPE { hereby certify that this engineering document was prepared
by me or under my direct personal superviston and that !
i GORDON L. PORT STRUCTURAL DESIGN am a duly Hosnsed Professtonal Engtneer under the lavs

of the State of lova.

Lok Z 2 0i210%
Sighature Date

Gordon L, Port
Printed or Typed Nome

My ilcense renevai date 1s Becember 31, 2006

Pages or sheets cavered by this seal:

SHEETS | THRU 33 QF 45

£021 'ON N91S3( - ALNNOD NOSY

DESIGN TEAM EDS/GJK/DLB

ENGLISH

iOWA DOT %

OFFICE QF BRIDGES AND STRUCTURES FILE NO, 29488

JEFFERSON COUNTY

PROJECT NUMBER NHSN-034-8(105)--2R-51

SHEET NUMBER 1

W\Projects\51034030A94\BRFinal\51034105.1203.br g
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LISTING ECT REVISIONS
SHEET SHEET

DATE NUMBER DESCRIPTION OF REVISIONS DATE NUMBER DESCRIPTION OF REVISIONS
07-20-06 JA OF 45 REVISION SHEET ADDED.
07-20-06 2 OF 45 QUANTITIES CHANGED.
07-20-06 7 0F 45 QUANTITY CHANGED.

REASON 3 INCORRECT.
07-20-06 14 OF 45 NUMBER OF ORAINS CHANGED.

REASON : INCORRECT,

-——_——_______—-—-—-ﬁ

STRUCTURAL DESIGN

| tiereby certify that this engineering document vas prepared
by me or under my direct personal supervision and that |
am a duly licensed Professional Engineer under the laws
of the State of lova.

ke 7 BT ora006

Stgnature Date

Gorden L. B
Gorgon L. F

Frinted or Typed Name

pr
vt

My ltcense reneval date Is December 31, 2006
SHEETS 1,14, 2,7, 14 OF 45

JEFFERSON COUNTY
DESIGN NO. 1203
REVISION SHEET

1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

BESIGN TEAM EDS/GIK/DLE

FILE NO. 29483

JEFFERSON COUNTY I PROJECT NUMBER NHSN-034-8 {105 )--2R-51 I SHEET NUMBER 1A

20-JUt.-2006 11:47

rrysavy

Wi\ProJects\5 1034030494 \BRF1nal\51034 105_1203.brg  511203s000A

\\NTPPRTSYR2\BrgT1if
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NCNED Al NNATES .
ESTIMATED BRIDGE QUANTITIES BOTH BRIDGES LENLRAL NUIES 3
tal . 1T IS TME INTENT OF THESE PLANS TO CONSTRUCT DUAL 22¥-0 x 40° PRETENSIONED
ITEM NO.| ITEM CODE JTEM DESCRIPTION UNIT | WESTBOUND BRIDGE | EASTBOUND BRIDGE TOTAL AS BUILT QUANTITY PRESTRESSED CONCRETE BEAM BRIDGES AT STATION 356+70.31 (£NGLISH )ON RELOCATED
! 2402-2720000 EXCAVATION, €L 20 (53 460 470 930 us 34,
2 |2402-2721000 ; FXCAVATION, CL 21 ¢y 305 300 605 THIS BRIDGE 15 DESIGNED FOR HS20-44 LOADING PLUS 20 LBS. PER SQUARE FOOT OF
3 2403-0100016 | STRUCT CONC (BRIDGE) cY 1260 - | 730.6 1,456.6 ROADWAY FOR FUTURE WEARING SURFACE.
4 2404-7775000 | REINFORC STEEL LB & 43,654 44,263 (5588 87,317
— a UTILITY COMPANIES WHOSE FACILITIES ARE SHOWN ON THE PLANS OR KNOWN TOQ
s 2404-7775005 REINFORC STEEL, EPOXY COATED Le 96,529 9,523 195,058 BE WITHIN THE CONSTRUCTION LIMITS SHALL BE NOTIFIED BY THE BRIDGE CONTRACTOR
6 2407-0580460 | BEAM, PPC, LXDSO EACH 6 3 V2 OF THE STARTING DATE.
7 2407-0580470 | BEAM, PPC, LXDTQ EACH 3 3 i2
o - s IT SHALL BE THE BRIDGE CONTRACTOR’S RESPONSIBILITY TO PROVIDE SITES FOR
8 2407-0580490 BEAM, PPC, LXD90 EACH ) ° s EXCESS EXCAVATED MATERIAL. NGO PAYMENT FOR OVERHAUL WILL BE ALLOWED FOR MATERIAL
9 2408- 7800000 STRUCTURAL STEE iB 7,106 7,106 14,242 HALLED TQ THESE SITES.
10 | 2414-6424110 | CONC BARRIER RAIL LF 500 —— 500, — 1,000
N THE APPROACH FILLS AS SHOWN ARE NOT A PART OF THIS CONTRACT, BUI ARE TO BE IN
1l |2501-5425057 | PILE, DRIVE STEEL BEAR, HP 10XS57 LF (=soo= 1,860 ¢ 95T 1,310 HESE 3,770 PLACE BEFORE ABUTMENT PILES ARE DRIVEN. THE BRIDGE CONTRACTOR IS TO LEVEL OFF
12 2501-5550057 PILE, FURN STEEL BEAR, HP JOX57 LF \=266= 1,860 \_=850= 1,910 \ 85%& 3,770 AND SHAPE THE BERMS TO THE ELEVATIONS AND DIMENSIONS SHOWN. DRESSING OF SLOPES
13 12501-6335010 | PREBORED HOLE LF 200 200 400 QUTSIDE THE BRIDGE AREA NOT DISTURBED BY THE BRIDGE CONTRACTOR SHALL Bt FPAID FOR
T4 |2526-8285000 | CONSTRUCTION SURVEY s - ' AS EXTRA WORK.
18 12533-498000% MOBILIZATION LS ! EXCAVATION QUANTITIES FOR THE PIERS AND ABUTMENTS ARE BASED ON THE ASSUMPTION
THAT ROADWAY FILL AND SURCHARGES WILL HAVE BEEN COMPLETED PRIOR TO STARTING
CONSTRUCTION OF THE PIERS AND ABUTMENTS.
PILES SHALL NOT BE DRIVEN FOR A MiNiMUM OF 60 DAYS FOLLOWING COMPLETION OF THE
EAST ABUTMENT APPROACH FILLS. THE TIME PERIOD BETWEEN COMPLETION OF FILLS AND OF
DRIVING PILES MAY BE CHANGED AS ORDERED BY THE ENGINEER BASED UPON REVIEW OF
SETTLEMENT PLATES.
ITEM NO. ESTIMATE REFERENCE INFORMATION
3 INCLUDES FURNISHING AND PLACING SURDRAIN ( INCLUDING FXCAVATION ), IN GRANULAR BACKFILL, POROUS BACKFILL AND THE BRIDGE. CONTRACTOR SHALL PREBOR TMENT P| ES, HOLES SHALL BE
SUBDRAIN OUTLETS AT ABUTMENTS. INCLUDES ALL PREFORMED EXPANSION JOINT FILLER REQUIRED. INCLUDES FURNISHING BORED 7O THE tLtVAIIONb ywwu ON T
AND PLACING ENGINEERING FABRIC, MACADAM STONE, 4*x6" TREATED TIMBERS, }* GIAMETER STEEL PINS {OR REBARS )AND ROADWAY® ON DES
ALL REQUIRED EXCAVATING, SHAPING AND COMPACTING FOR BRIDGE WING ARMORING. INCLUDES FURNISHING AND PLACING THE SPECIFIED DES|GN BEAR!NG.

(INCLUDING EXCAVATION) MACADAM STONE AND ENGINEERING FABRIC FOR THE DECK DRAIN SPLASH BASINS. INCLUDES

FURNISHING AND PLACING 3" PYC PIPE AND EXPANDING FOAM, THE BRIDCE CONTRACTOR IS TO DESIGN
SHEET 10 FOR DETaILS.
6,78 8 INCLUDES ABUTMENT BEARING MATERIAL AND COIL RODS. INCLUDES LAMINATED BEARING PADS WITH ANCHORED CURVED
SOLE PLATES AT PIER | AND PLAIN TAPERED NEOPRENE PADS AT PIER 2. GRADATION OF COARSt AGGREGATES FOR THE BRIDGE CONTRACTOR SHALL NOTE THE STANDARD ABUTMENT DETAILS HAVE BEEN MODIFIED
PRESTRESSED CONCRETE BRIDGE LNITS SHALL MEET THE REQUIREMENTS OF SECTION 4115 CLASS I DURABILITY. TO OFFSET THE ABU MENT FOOTING FROM THE WINGWALL TO AID IN TYING THE REINFORCING
GRADATION OF THE COARSE AGGREGATE SHALL MEET THE REQUIREMENTS OF SECTION 2407.02A. STEEL BETWEEN THE FOOTING TO WINGWALL AND THE FOOTING TO BACKWALL.
9 UDES 24 DRAINS AT 06 LBS.PER DRAIN. INCLUDES 1403 LBS. STRUCTURAL STEEL FOR PINTLE PLATES e PIER L. GUARDRAIL 1S TO BE PLACED BY OTHERS.
THE BRIDGE CONTRACTOR 1S ENCOURAGED TO TAKE FULL ADVANTAGE OF SPECIFICATION
10 INCLUDES 496.0 LiN. FT.OF 2°% RIGID STEEL CONDUIT iN NORTH BARRIER RAIL OF WESTDOUND BRIDGL AND SOUTH BARRIER 1105.15 -~ VALUE ENGINEERING INCENTIVE PROPOSAL. A PAMPHLET AND CONCEPTUAL
OF EASTBOLND BRIDGE. INCILIDFS MATERIAL AND LABOR ASSSOCIATED WITH PROVIDING AND INSTALLING RIGID STEEL PROPOSAL FORM WILL BE AVAILABLE AT THE PRECONSTRUCTION CONFERENCE,
CONDUIT, JUNCTION BOXES AND FITTINGS. IF PLACEMENT OF CONCRETE IS DONE BY THE SLIP FORMING METHOD, CLASS B8R
CONCRETE IS REQUIRED. CAST IN PLACE BARRIER RAILS SHALL USE CLASS C MiX. PRICE BID FOR THIS ITEM SHALL THE INFORMATION IN THE "BERM SLOPE LOCATION TABLE" PROVIDES THE LOCATION AND
INCLUDE THE COST OF CAST-IN-PLACE FORMS IF REQUIRED FOR PLACEMENT OF THE CONCRETE. ELEVATION OF FOUR POINTS WHICH CAN BE USED TO LEVEL OFF AND SHAPE THE BERMS 70
THEIR FINAL DIMENSIONS. THE A’ POINTS ARE LOCATED WHERE THE FINISHED GRADE OF THE
BERM SLOPE (OR TOP OF SLOPE PROTECTION )MEETS THE TOE OF BERM. 'Al’ AND 'A3’ ARE
LOCATED AT THE EDGE OF THE SLOPE PROTECTION. ‘A2’ IS ALONG THE § APPROACH ROADWAY.
‘B 1S LOCATED AT THE POINT WHERE THE EXTENSION OF THE BERM SLOPE ALONG § APPROACH
THESE BRIDGE PLANS LABEL ALL REINFORCING STEEL WITH ENGLISH NOTATION ROADWAY INTERSECTS WITH THE TOP OF PAVEMENT AT THE § APPROACH ROADWAY.
{501 15 § INCH DIAMETCR BAR ). ENGLISH REINFORCING STEEL RECEIVED IN
THE FIRLD MAY DISPLAY THE FOLLOWING "BAR DESIGNATION". THE "BAR ALL BATTERED PILES SHALL BE TRIMMED TO A HORIZONTAL LINE TO AID IN EHE PLACEMENT
DESIGNATION" 1S THE STAMPED IMPRESSION ON THE REINFORCING BARS, AND OF REINFORCING.
IS EQUIVALENT TG THE BAR DIAMETER IN MILLIMETERS, )
TRANSVERSE GROOVING OR TINING IN THE PLASTIC CONCRETE OF THE BRIDGE DECK
{ AND BRIDGE APPROACH SECTIONS ) 1S NOT ALLOWED. LONGITUDINAL GROOVES WILL BE
ENGLISH SIZE BAR DESIGNATION CUT IN THE HARDENED CONCRETE USING A MECHANICAL CUTTING DEVICE. LONGITUDINAL
QDFC!FI(‘ATI(\NQ- 3 10 GROOVING WILL NOT BE A PART OF THIS CONTRACT,BUT WILL BE DONE BY OTHERS PRIOR
v T0 OPENING THE BRIDGE TO TRAFFIC.
DESIGN: AASHTO SERIES OF 1396, 4 '3
CONSTRUCTION: {OWA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS s 16 CONCRETE BARRIER RAILS PLACED USING THE SLIPFORM METHOD WiLL REQUIRE THE USE OF A
FOR HIGHWAY AND BRIDGE CONSTRUCTION, SERIES 2001, PLUS CLASS BR CONCRETE IN ACCORDANCE WITH ARTICLE 2513.038 OF THE STANDARD SPECIFICATIONS,
APPLICABLE GENERAL SLPPLEMENTAL SPECIFICATIONS, s 19 CAST-IN-PLACF BARRIER RAILS SHALL USE CLASS C MIX. CLASS D CONCRETE 1S NOT PERMITTED
DEVELOPMENTAL SPECIFICATIONS, SUPPLEMENTAL SPECIFICATIONS, 7 22 Y \ FOR CONCRETE BARRIER RAILS (CAST-IN-PLACE OR SLIPFORMED METHOD ).
SUPPLEMENTAL SPECIFICATIONS FOR CONSTRUCTION SURVEY 2 >0 REVISED : 0720706 ;
AND SPECIAL PROVISIGNS SHALL APPLY TO CONSTRUCTION WORK QUANTITIES CHANGED. THTS BRIDGE WAS BEEN COWVERTED FROM METRIC 10 ENGLISH FOR DESIGN AND CONSTRUCTION.
ON THIS PROJECT. ? 23 METRIC VALUES OF STATIONS AND ELEVATIONS WERE DIVIDED BY THE CONVERSION FACTOR
10 32 0.3048 TO OBTAIN ENGLISH VALUES. THE ROAD PLANS AND SURVEY REMAINED IN METRIC.
3
DESIGN STRESSES: 2 DESIGN FOR 32° SKEW (L.A)
DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE WiTH NHIAL 29N v AN'-0) PR NS
THE AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, SFRIES OF 1996. NOTC: TRAFFIC CONTROQL pl AN :::‘Lf:LJ o AMADETE BE A ‘_”U!O
REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 60. ROAD AR A ANl PRESTRESSED CONCRETE BEAM BRIDG
g ROADWAY QUANTITIES SHOWN IKLDDI:U LUNURL i DCAM BDRIUL
CONCRETE IN ACCORDANCE WITH SECTION 8, 'c = 3,500 PSI. CLSEWHERE IN THESE PLANS. ON RELOCATED |OWA 34 10-9 & 6 END SPANS 91-6 INTERIOR
PRESTRESSED CONCRETE BEAMS, SEE DESIGN SHEETS 24 THRU 27.
STRUCTURAL STEEL IN ACCORDANCE WITH SECTION 10, ASTM ATO2 GRADE 36, NOTE + THIS STRUCTURE IS BEING CONSTRUCTED NOTES ND QUANTITIES
PRESTRESSED CONCRETE BEAM BEARINGS SEE DESIGN SHEET 22. ON A RELOCATION AND THE ROAD WILL NOT BE
NOTE OPEN TO TRAFFIC UNTIL AFTER COMPLETION STA. 356+70.31 ‘@r_O;F'_RELg%U‘SSA’ MAY, 2008
POLLUTION PREVENTION PLAN SHOWN OF CONSTRUCTION, REFER TO TRAFFIC CONFROL uc.r F Er\oo ‘l COUNTY
ELSEWHERE N THESE PLANS. PLAN SHOMN ELSEWHERE IN THESE PLANS. i0WA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIvISION
DESIGN SHEET No. 1 _ OF 3. FILE NO. 29488 DESIGN NO._1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY i PROJECT NUMBER NHSN-034-8(105)--2R-51 = SHEET NUMBER 2

20-JUL-2006 11:48 rrysavy Wi\Projects\5 1034030494 \BRF1nal\51034105.1203.brg 5112035001 \\NTPPRTSYR2\BrgTif
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T WEST ABUT. BRG. ¢ FIER NO. | ¢ PIER NO.2 € EAST ABUT. BRG. BENCH MARK: 20 - I x 60° IRON PIPE NORTH OF LIBERTYVILLE
ELEV. = 701.45 | ELEV. = 699.99 ELEV. = 598.44 ELEV. - 637.63 ROAD EAST OF CP#89, STA. 339+36.52, 145.93 LT. ELEV. 732.415.
— Low STEP™ Low STEP ——
LOW STEP TOP OF BERM TOF OF BERM Low STEP
705.38 LRV - 693.50 ELEV. - 693,71 ELEV. = 632.47 [ Elev. - 63165 PROPOSED | 705.38] VPI STA, 341+53.543
- - - FELE 732733 _YPISTA. 359+58.005
caE c4 ] £OF EA Ve = 2723.097 TR LA
£95.54 = £95,54 ELEV. = 693,110
‘ Ve = 721785
585-70 ~_ T 2, 5”/’(‘\'07? ,,,,,,,,, 121967
BOTTOM OF F1G. g
67585 30
| PREBORED H
666.01 el At i PROPOSED GRADE
656.17 SIEEL iy ] “EXCAV. CLASS. LiNg] STEEL e v
—————————————————————————————————————————————— - Q= RV 6652 - - TR oo BEARING PILING________________
A6 ?9 Z‘EP@*E’. STEE ] \’{ a3 20’ - HPIOx5T STEEL
2ED20 BEARING PILING— i BEARING PILING
BOTT. OF F1G. ] [ BOTT. OF FTG,

LONGITUDINAL SECTION ALONG § APPROACH ROADWAY - WESTBOUND ROADWAY

¢ EacT ami
G EAST ABU

§ WEST ABUT.BRG £ PIER NO. | © PIER NO.2 STA. 358+10.49
STA. 355+87.52 STA. 356+58.26 STA. 357+49.75

226'-64 OUT OT OUT OF SLAB

223'-0 § TO ¢ ABUTMENT BEARINGS

e ! ]
| 222113 € TO ¢ ABUTMENT BEARINGS ]l
I 226'-64 OUT OT OUT OF SLAB \ DIMENSIONS MEASURED HORIZONTAL
1-9% | 91'-5] 60'-8% ¢ PIER 2 TO 1-9} AT @ APPROACH ROADWAY
SUBDRAIN. SEE DESIGN I ‘ P — BRIDGE WING ARMORING.
SHEET 31 FOR DETAILS. £ " t PIER 170 % PIER 2 L E SEE DESIGN SHEET 32
O

SN - T TN : (TYP, ALL CORNERS)

I
— A
\\JUNCT\ON B‘OX/ \%[,;\l

DRAIN SPA.| 10-0lg'-  40°-8j§

A

NOTE:
/ ALL DIMENSIONS IN FEET UNLESS OTHERWISE NOTED OR SHOWN,

ALL STATIONS AND ELEVATIONS ARE IN FEET (UNLESS OTHERWISE SHOWN),

THIS PLAN IS NOT TO SCALE.

Lo High6, SrEen conoui. Y
_ (SEF BESGN SHEET \19 it R

NOTE:

THIS BRIDGE HAS BEEN CONVERTED FROM METRIC TO ENGLISH
FOR DESIGN AND CONSTRUCTION. METRIC VALUES OF STATIONS
AND ELEVATIONS WERE DIVIDED BY THE CONVERSION FACTOR
0.3048 TO OBTAIN ENGLISH VALUES. THE ROAD PLANS AND
SURVEY HAVE REMAINED IN METRIC.

7 Pl + //
oY w I L_GuarD RaIL
n ; T @y oTHERS)
M

HYDRAULIC DATA

DRAINAGE AREA = 3.T5 sq mi
STREAM SLOPE = 17.424 ft/mi

@50 = 4308.4 cfs

FREEBOARD = 18,37 f+

MAX BACKWATER DEPTH = .683 ft
NATURAL STAGE AT BRIDGE = 675.49

Q100 = 515594 cfs
MAX BACKWATER DEPTH = .98 ft
NATURAL STAGE AT BRIDGE = 676.12
CALCULATED SCOLR = 6.23 ft

L OCATION

ACASTo R IR VI )
U.S. 34 OVER UNNAMED CREEK

' /’V a4
IC ESTIMATE TeCrion 20

§ PROPOSED DUAL 223'-0 x 40' PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES.

STA.356+70.31 § OFFICE RELOCATED US 34 (ENGLISH)
STA. \08+72 310 § OFFICE RELOCATED US 34 (METRIC)
~ >~ 4

T TYPICAL APPROACH SECTION

Vi _ﬂ_z__,_
5. 34 LIBERTY TwP.

; — 7 = e aELOC
- / = > / A ! n (RELOCA
I / m" ( hRN m/ Wy . JEFFERSON COUNTY
\ \/U 2004: 4,090 VPD
[—L — / o 4 5024: 5,810 VPD FHWA NO. 609850 (EB)
T & // FHWA NO. 609855 (WB)

T9% TRUCKS

GN FOR 329 SKEW (L.A.)

DUAL 223-0 x 40°-0 PRETENSIONED
NO BRIDGE. PRESTRESSED CONCRETE BEAM BRIDGES

T0'-9 & 60°-9 END SPANS 91'-6 INTERIOR SPAN

SITUATION PLAN - WESTBOUND BRIDGE
STA. 356+70.31 (§ OFF.RELOC. U.5.34) MAY, 2006
JEFFERSON COUNTY
1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _2  OF _32  FILE NO. _29488 DESIGN No. 1203

DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-5! | SHEET NUMBER 3
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BENCH MARK: 20 - 1" x €0" IRON PIPE NORTH OF LIBERTYVILLE
ROAD EAST QF CP#83, STA. 339+36.52, 142.93 LT. ELEV. 732.415,

VP STA 341+53.543
ELE

VPl STA. 353+58.005
ELEV. = 693.110
LvC = 721.785

+1.2196%

§ PROPOSED DUAL 223'-0 x 40° PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES.

STA. 356+70.31 @_ OFFICE RELQCATED US 34 (ENGLISH) PROPOSED GRADE
STA.108+72.310 § OFFICE RELOCATED US 34 (METRIC) (RELOCATED U.S. 34)

TION

-
)

¢ U.S.34 OFFICE

RELOCATION ‘L

e l o] P
W% AT "’,L,,,J’,;,fzbh AN L e
\47/> ‘& / ~/ ;' 4 /ﬂ\\ /</ 3,,,,;7‘)\1)

BRI

SEE NOTE:
ALL DIMENSIONS IN FEET UNLESS OTHERWISE NOTED OR SHOWN,

ALL STATIONS AND ELEVATIONS ARE IN FEET (UNLESS OTHERWISE SHOWN).

THIS PLAN IS NOT TO SCALE

TYPICAL APPROACH SEf

/ -
- 4 8
p L NOTE:
JV ~/F /2 M R‘GID/<IEEL C}’ND{T \ B THIS BRIDGE HAS BEEN CONVERTED FROM METRIC TO ENGLISH
| AN _/ /.. _(SEE DEZIGH SHEET 300~ / /., SUBDRAIN. SEE DESIGN FOR DESIGN AND CONSTRUCTION. METRIC YALUES OF STATIONS
A = /; 7 f*, 7 v SHEET 31 FOR DETAILS. AND ECEVATIONS WERE DIV THE CONVERSIGN FACTOR
= rE AN A AP v V7 R N Sl | IR - - " = gUSROv‘?Y THOAVOEBTRAEWA ‘ENN:EGDUlSNH hXEATnglECS THE ROAD PLANS AND
-~ e G S /i ik = 4= L A - — —— = .
- ~ _ e
<.To'| W {'”IL 1 S Lz 7/ \\ N %MN SPAl W'{JLO’— 4087 /\54 /\// K r H‘ @} ‘ R
I_I\T“JTX A Tt : ! sy i |-~ GRcTion Box | |
A " Lyonetion [pox F / - T\,r/q‘—— HYDRAULIC DATA
GUARD RAIL )1-94 ||70°-85 © W. ABUT.BRG. TO E PIER | 91'-55 € PIER I TO € PIER 2 60'-8; ¢ PIER 2 TO -9} a DRAINAGE AREA = 3.75 sq mi
@Y OTHERS) ot 07 ot oF i T T BT, o e STREAM SLOPE = 17.424 f+/mi
(TYP.) DIMENSTONS MEASURED HORIZONTAL 050 = 4308.4 ofs
222-113 £ TO € ABUTMENT BEARINGS AT € APPROACH ROADWAY mi BBACKWA:TE‘R Vepth -
2270 § T0 § ABUTMENT BEARINGS NATURAL STAGE AT BRIDGE © 675,49
ol U OF oUT OF SLr DIMENSIONS MEASURED ALONG QI00 = 5155.94 cfs
22662 OUT O OUT OF sth GRADE AT € APPROACH ROADWAY NATUBAL STaE EEPQS\[}GE%, ez
§ WEST ABUT.BRG| € PIER NO. | | 1% PIER NO. 2 | CALCULATED SCOUR = 6.23 £
STA. 355+30.13 STA. 356+00.86 o TUAT | ON PLAN STA. 356+32.34 § EAST ABUT.BRG LOCI:\T i ON
STA. 357+53.08
NOTE: SEE DESIGN SHEET 2 FOR WESTBOUND BRIDGE. TRAFFIC ESTIMATE U.S. 34 OVER UNNAMED CREEK
T-TI N, R-10W
¢ PIER NO. | ¢ PIER NO.2 (RELOCATED L.S. 34 E‘EBCETF‘(?'V“ %é
ELEV. = 70116 ELEV. = 699.37 ;
—_— —_— 2004: 4,090 VPD JEFFERSON COUNTY
TOP OF BERM LOM_STER LOW STEP — ToP OF BERM Low STER PROFOSED 2024: 5,310 VPD FHIA NO. 609850 (EB)
| 705.38 | __ELEV. - 695,23 ELEV. = 59348 L/ ELEV.= 69249 | 705.38 | 19% TRUCKS FHWA NO. 609855 (B)
695.54 695.54 DESIGN FOR 32° SKEW (L.AJ
| 685.70| | 685.70 DUAL 223'-0 x 40’-0 PRETENSIONED
675.85 | 675.85 | PRESTRESSED CONCRETE BEAM BRIDGES
— 70°-9 & 60°-9 END SPANS
£66.01 666.01 SITUATION PLAN - EAS
ELEV. 50 HPI0x57 STEEL
&bl o - 1o » 57 STER — AT o E— BEARING PILING 656.17 STA.356470.31 (€ OFF.RELOC.U.S.34)  MAY, 2006
646.33 BEARING PILING AT \\LEOTT OF F] BOTT. OF FTG. /| W™ ESA;‘T‘T%‘?M%} STEEL 646.33 JEFFERSON COUNTY
= S21.A8 e — JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
LONGITUDINAL SECTION ALONG (F_ APPROACH ROADWAY - EASTBOUND ROADWAY OESIGN SWEET N0 3 OF_32_ FILENO. 29488 DESION N0._1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 4
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METRIC BENCH MARK:2Q - ["x 80" IRON PIPE NORTH OF LIBERTYVILLE ROAD EAST OF CP#89, STA.|03+43.85, 44.479 m LT. ELEV. 223.240.

ENGLISH BENCH MARK: 20 - 1"
222'-113 € - § ABUTMENT BEARINGS

x 60"

IRON PIPE NORTH OF LIBERTYVILLE ROAG EAST OF CP#89, STA, 339+36.52, 145.93 LT. ELEV. 732,415,

70'-81 § W.ABUT.BRG.- € PIER NO. |

91'-5] § PIER NO.| - § PIER NO.2

60°-8f2 ¢ PIER NO.2 - § E. ABUT. BRG.

i 8-3 8'-3}
o 7 6-6 |[1-9k ey [T 66 = %
N i =] o =
! | e ! hy Sy
| < 4 po IS, N Sy g, | 22
2 2 g . &
] & £58 ALY/ i
GUTTER LINE TNy 3 VAR"ANY % @ | X . SUTTER 32
7 > o/ y y 6 LINE Z3
// A S AY/ i i
& & & o8
STATION STATION =
355+87.52 (ENGLISH) Se ) 358+10.49 (ENGLISH)
108+47.076 (METRIC) & g £ 109+15.037 (METRIC)
> = (\/‘\V
3
>I . / / <t/\ / [sTaTiON v //}/
e 2° 5
2% 2o e 356+58.26 (ENGLISH) . Zls
S8 & o
- GUTTER LINE b 108+68.638 (METRIC) / GUTTER LINE S
%2 g - [ el
u i}
/ / N/ e
25 e e 320 NZO t =3 J
oy =3 > =y . © o‘ 7o iN
G% 3 — LR S it P
o= § PROPOSED DUAL 223-0 x 40’ PRETENSIONED «— > ==
S PRESTRESSED CONCRETE BEAM BRIDGES. 34
ﬁ STA, 356+70.31 ¢ OFFICE RELOCATED US 34 (ENGLISH)
STA, 108+72.310 § OFFICE RELOCATED US 34 (METRIC)
1 L
> w i
£8 . I—Q_ OFFICE RELOCATED ?
S E|G i\r-a; o Us 34 ks
2% e ‘ il JE |
[T = A . My sl
= 6 Lo -
EE - 2\ /i\/h\ 7" T nel g
% TS s N L— GUTTER LINE Tle
=u Y Sl=
2 - o £
o [STATION ° [sTATION S
356+00.86 (ENGLISH) E: 356+92,34 (ENGLISH) &
108+51,142 (METRIC) 108+79.025 (METRIC)
STATION B ) [sTaTion zl
355+30.13 (ENGLISH) 357+53.08 (ENGLISH) Eu
108+29.584 (METRIC) | . [108+97.538 (METRIC) 2a
&
@
32° / // é%
GUTTER LINE GUTTER LINE o5
1 ‘ £3
i —v 35
71 Vil s
o ol ql ER
wmb T e ] [ el [T DR B Y
5-34 8-34
70'-83 § W, ABUT.BRG. - § PIER N0, | 91'-53 § PIER NO.| - § PIER NO.2 60-87 § PIER NO.2 - § E.ABUT.BRG.
S 1 MEASURED
222'-113 & - § ABUTMENT BEARINGS I HORIZONTALLY
A SEE GENERAL NOTES FOR USAGE OF THIS
STAKING DIAGRAM INFORMATIGN. SEE "SITUATION PLAN” SHEET
FOR LOCATIONS OF FOINTS Alii2 5 A4, $SE§E=BR|DGE HAVE BEEN CONVERTED FROM METRIC TO ENGLISH
PE LOCATION TABLE | [A METRIC BERM SLOPE A2 8 B THIS WEomusTION RércionCes T S LT
Y . AND ELEVATIONS WERE DIVIDED BY THE CONVERSION FACTOR 0.3048
L WEST ABUTMENT ) WEST ABUTMENT W WEST ABUTMENT L WEST ABUTMENT 1959% o 1airms A T0 OBTAIN ENGLISH VALUES.
w STATION [oFFSET¥| ELEVATION| LD STATION |orrFsET*| ELEvATION| €D STATION |OFFSET#| ELEVATION[CD STATION [oFFSET*| ELEVATION = )
9 Al | 386495.73 72.51 664.11 2 Al 356+35.86 72.51 663.71 2 Al |108+80.059] 22.101 202.421 2 Al |108+52.57 22.101 202.299 A
+
Oz [az [3s6+719.35 | 4593 | esanl | O [az [ 35evzios | 4595 | essn o[22 [ios+7s.060] 13.999 | 202421 |02 [az [i08+57.570] 13999 | 202.299 ST4. 359795.005 —
[an] [an] [an] (28] Seenr o et DESIGN FOR 329 SKEW (L.A.)
A3 [3s6+65.42 | 23.35 664.11 A3 | 356+05.54 [ 2335 | 663.71 43 |l0s+70.820] 1.7 | 202.421 a3 log+el8l | 7.7 | 202289
!
| B [355+63.05 | 45,93 700183 || B | 351427 | 4593 703.09 | B [108+40.07 | 13.993 | 213.936 || B [|108+22.99 | 13.993 | 214.34 E,Nrﬁla!_sﬂnprﬁ?ﬁ?‘sﬁ?\ EBOEJ LE DUAL 223’-0 x 40'-0 PRETENSIONED
= = = =
= EXST ABUTHET 5 EasT ABUTMxENT Z EASTO;_BSUE::ENT 5 EASJFFA\SBQJTTMENT ‘2/9"“""-’"- UV RELWAILD U J:e‘/ PRESTRESSED CONCRETE BEAM BRIDGES
% STATION OF:ZS;T ELEVATION 8 _ STATION [OFFSET *[ELEVATION g | |SuTaA:zOZ‘ja P ELZEO\/ZA:ZICI)N 8 ‘(S];A;‘OQNB i Imx EEZ\LAT‘;SN <9597 ye-oozooco m  nAEE 70°-3 & 60°-9 END SPANS 31°-6 INTERIOR SPAN
Al | 357+36.35 . 664,11 35647648 | 7251 563.71 A +92. X al +64. 2. 202.2
—= - = = = STAKING DIAGRAM
|22 L ss7+i9.95 [ asss 664.11 | hz | ssere2ss | 4593 [ 66371 o |22 Jroa-sr.aa1 [ 15,999 323:13\ o |22 |los+es939] 13,999 | 202.299 STA. 35647031 (5 OFF. RELOC. 1.5.34) MAY, 2006
Lad [ A3 | 357+06.04 23.35 864.11 |1 A3 | 356+46.06 | 23.35 | BE3.TI Lij[A3 [108+83.201 7.7 | 202.421 1&g A3 [08+7403 [ 7.7 202,299 ELEV. IEFEEERCAN ~AINTY
=g lassezess | 4503 | evras |Ldle Tasrizose | 4593 | eost = lossiaor | iees | 212592 (W5 Tigerarsa [130es | 21282 METRIC PROPOSED PROF! JEFFERSON COUNTY
WL IRV TV VILU TV TLL JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
* OFFSET FROM ¢ U.S.34 OFFICE RELOCATION GRADE m RELOCATED U,S_ 34 DESIGN SHEET No. _4  ofF 32  FILE NO. _29488 DESIGN No._1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 5
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) BENCH MARK: 20 - 1* x €0 IRON PIPE NORTH OF LIBERTYVILLE
: 430 ROAD EAST OF CP#89, 5TA. 339+36.52, 145.93 LT. ELEV. 732.415.
2-84 5 BEAM SPACES o 8-8)f = 43'-7} 2By
24-6 24'-6 ' 3] 3e4)
G_F, 6 SPA.@ I'-6 = 9-0 ‘e, 7 SPA. @‘1103= 1l SPA. @ 103 = 9-104 . 3 5¢l - 5¢3 DOUBLE Low STER — =1
BEAM LINE D R HOOP SPACING
BEAM LINE A ‘ BEAM LINE B BEAM LINE C ¢ APPROACH BEAM LINE E BEAM LINE F ‘ B T Ea—
¢ BEAM 10,1010 4 - 5nl ROADWAY | i
fesnes — <) CONCRETE PLACEMENT i
) — DICD — WESTROIIND BRINCE r—— e e figi
“’TT \&\ {R‘E \jwugaw \ é}m S e e PIER | - WESTBOUND BRIDGE g S | . \
NS ; = AN — - — % T e — - — - - D e N ) e P i e i S e e | A Yo LOCATION UNIT | QUANTITY 5ce
& /&W\ ?w, B T\ )\ e e e e . e o o o = FOOTING CU.YDS.| 622
v NG = ! = STEM CU.vDS. | 53.8 o
& —lial L 5al L 3 X X == . - 7a2
N N LAMINATED NEOPRENE BEARING ¢ P\ERJWZ -a% ° ° 5o CoP & STEPS cu. 103 a8 o E
PADS, SEE DESIGN SHEET 22 ot - Cuvos - S5
FOR DETAILS. - CU.YDS. . g
PIER CAP PLAN ELEV. 694.23 b 103
— ELEV. §93.71 — ELEV. 693.94 — ELEV. 694.18 Snl__ Jel-6=4-6 105510 301"6=4-6, A4 ELEV. 694,29 __ ey 7 - a
(Low STEP) N wa  SPACING] [ TT7 T —€LEv. 69435 \"1‘) \‘-1” -6 3 ros
. e 3 = am2— | / 5l 12 o Seo e -
o nl o sm =y | 7 alg [ = Y[ i
Vo A 2Y T ¥ 7 T e —— 705
£ Y ox L =~ w2 o s I v ' ] % = = a
T é‘ L—L‘—L—I«SN ‘wzi—l F—HH— % I,‘ | %”” ; o j‘_‘O_' L L o
C]) ] T ! Iy 5¢c3 oCS . - F ! ol
5 o E L i 4 | —<] _
° - T Y woTE: Ly | ” -
& PLACE MAT OF Sml & 5nl BARS &bl
A \ UNDER BEAMS B, C,E & F. =] ol - . \
s ol 705 ‘ NN R DR EN DD
T \ alE " 7\ !
S Lip . SECTION A-A
5 T T 1 £ TR B g
e > ‘oo NI e,
L Al HH 33 3edd 8 3edy |3}
el PPEY N
e 5 | 1 | 1"-13 I'=13 \
i Il ‘ | | |‘ Low STEP
? ) // N R
Py - " I
el - SYMMETRICAL ABOUT § PIER— 1 %\Od? =3P |
z . T =% PIER DETAILS. "7%[/—‘]»
o F ¢l ‘
[ 217 A
'—%— 4 S [ || g
h % o
L o ' o Ta2
4e1 —10 [4 202 2|3 M oF
d HE ‘ :
L 4-0 10°-0 = o 6°-0 3-0) 6'-0 -
i | J 5 ] *: [ o5t | - ras
—_— Y —% T i s
! Y e
o & w 0'-10x3x16’-0 BEVELED KEYWAY, 1 | 5fl ¢ "l LSH y gol
< BOTTOM OF E£T6. g2 (TYP. TOP AND BOTTOM OF STEM). ! 10l Rﬂgz \_89
ELEV. = 657.71 -
; L i o i ! e R AN 3 i i o h
.. T ™ T T T
VA HEgt! HE—AY 1Y I R H RN Y TRERR
65 L 27 SPACES 2 10 :327/70; 28 - ST TOP OF FOOTING b TOP OF FOOTING 6 ‘ \4 SPA.@ 1'-0 = 14-0;15 - 5f2 BARS | I ‘ |H|
2850 49 SPACES @ 65 ° 2764 sgaf OSg\ BARS BOTTOM OF FOOTING N 2% BOTTOM OF FOOTING 3§ “ IS SPA.e 3} = 14'-53;20 - 892 BARS || 3% | |
< > 15°-0 &N ]
ELEVATION VIEW '
(LOOKING EAST) END ELEVAT|ON SECT|ON B_B
3; BTERg- l—SYMMETEICAL ‘r\
ABOUT € PIER
- N TOTAL ESTIMATED QUANTITIES
¥ K ) P\'D
e S I I I T e PIER | - WESTBOUND BRIDGE DUAL 2230 x 40'-0 PRETENSIONED
e, W I Al N o L &5 ITEM UNITS |QUANTITY PRESTRESSED CONCRETE BEAM BRIDGES
I A STRUCTURAL CONCRETE cu.vps | 1578 70°-3 & 60°-9 END SPANS 31°-6 INTERIOR SPAN
19 SPA.@ 10 = 16-11L, 40 - 10d] & 10d J HEINFORCING 5 1EEL LBS. | 22,003 WESTROUND BRINDGE - PIFR DETAIL S
© V% L 2 BARS -l — WP10x57 STEEL |FURNISH 248 20 [ Lnen| 480 VTVES IEO‘UNDFFBRR“)GE PIER | DEI AlaLS
16 86 ,!_ 8-6 0 BEARING PILING | RivE 202 20 TLINETT 450 STA.356+70.31 (¢ OFF.RELOC.US.34) MAY, 2006
200 | CLASS 20 EXCAVATION cuvps | 150 JEFFERSON COUNTY
CLASS 21 EXCAVATION CU.YDS 155 JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SECT | ON THRU STEM DESIGN SHEET No. _S  oF 32  FILENO. 29488  DESIGN NO._1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 6
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DESIGN TEAM EDS/GJK/DLB

PN BENCH MARK: 20 - 1" x 60" IRON PIPE NORTH OF LIBERTYVILLE
— ROAD EAST OF CP#89, STA,339+36.52, 145.93 L7, ELEV. 732.415. .
-84 § BEAM SPACES @ 8-8ii= 43-7} ERT , ' . |3 6 . ,
x Yo - 2% i it 3] 34t 8 304y |34
6. ], 6SPA.@ I'6 =90  _© 7 SPA. eJo,‘. I sPa e 10§ = 9-103 |3 Scl - 503 DOUBLE Low STEP S raid] =it
T LI T -
BEAM LINE A~>’\ i BEAM LINE 8 4\ BEAM LINE c—ﬁ\ SEAM LIKE D \ BEAM LINE € —»\ e BEAM LINE F —a‘\ i 1 HOOR SPACING
9, § APPROACH
Lo &7 \Eegpezsn N e N \ NI TE_PLACEMENT
T CONCRE A
T e S e e e PIFR 2 - WESTROUND BRIDGE
- T ) T T T
v oy S T A s e e e R S I oy
~ 7 PR o o e s 2 s o o | R s S § = FOOTING CU.Y0S.|  62.2 -
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vy \ 3 R e S —— o8
== ==z HE U 2 P S A | e 2N
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~ F “lo l !l
\ NN TR
| Pl 1 { a
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490 BENCH MARK:z 20 - I“ x 60" IRON PIPE NORTH OF LIBERTYVILLE
28} 5 BEAM SPACES € 8-8] - 43-1) Y ROAD EAST OF CP#89, STA,333+36,52, 145,93 LT, ELEV. 732.415, 3.6
! 246 24'-6 ! 33 3e4) 8 304 |3}
g”:rf\ZAR?ACH ) e_r, 6 SPA.@ I'6 = 9-0 o Yrsinij@‘ilozi Il SPA.@ 103 = 9104 3 5ol - 5?37‘001}5& Low s72P — .
6 = 3 HOOP SPACING
BEAM LINE G ‘ BEAM LINE H BEAM LINE I 4\ BEAM UNElJ 4\ BEAM LINE K 4\ BEAM LINE L 4\ ‘ <o -
¢ BEAM 10.101G, 4 - 5nl 0 H
- E\e coe . T | [ R
A NP\ A B e ey e T e T e |
R o AN — - — %“—?—\, el —-—- ’/4\* I e e A I 0 1 e Ol e 2 e R 53 LOCATION UNIT | QUANTITY Sez
IR /&v\ ?“Jv ~ T\ C)\ I S P B e 0 2 1 s s B P FOOTING CU.YDS. | 622
% = i I u‘ 1 = scl ZTEM& STEPS 55;32 m | r 9 7e2
& 5¢c —5c2 Al . . . o
v \LAM\NATED NEOPRENE BEARING MKQ PIER ? b
For peras o PIER CAP PLAN . ToraL s, Teas P
. 7a3
— ELEV. 694.98 — ELEV. 696.23 — ELEV. 695.48 5ni__jel-6=4-6 1055 ‘0.3 el 606, A ELEV. 635.45 /B\ 7 Z ¢
Low STEP) SPACING | | 17T /—ELEV 695.50 \1’ 36 & 10s
e - e o _
- ml sml m_*_ y llal— ol ] *r5cz _N*
Vo A 2Y T v, 7 T === —— 705
f i b s o e ars i
4 hi Y N} T I T —Ila
° - = e Snl 767—!_—1* ! SR ! g | 5c3 <—5c3 T " “ ; ! 6bi
] P Ly | 702 _ —_
° - T Y woTE: LIy J . "
Al PLACE MAT OF Sml & 5nl BARS _ - 6bl
K \ UNDER BEAMS H, I, K, & L. - @ o5 | 34 ! 1 —[;“agl | —\;‘, 34
v \ L=
i mla e :
Sun e (LT i SECTION A-A
w3 T B = S e
; > . .,
146 -0 HH"' 35| 304} 8 Jedl. |3
Y &
i by | i |‘ Low STEP—\
: p” // N R ]
" SYMMETRICAL ABOUT § PIER— "1 b 1042 ol
;‘: - ¥ L|o PIER DETAILS. "7#![
™ ; 9y ‘ |
[ EIT o
A YT F o)z ‘ | || g
T s ! g
4e1—1 [4 se2 2|3 ‘ M | o=
7 = -
in|2 , =
L 4-0 10°-0 = o 6°-0 3-0) 6'-0 -
i | P % i : ! PR P I | I
I i | A
o & w 0'-10x3x16’-0 BEVELED KEYWAY, 1 | 5t ¢ "l LSH y
< BOTTOM OF FTG. g2 (TYP. TOP AND BOTTOM OF STEM). ! 10d) rsgz —8gl
ELEY. = 657.48 Iy | - .
; L i o i ! e R AN 3 i i o "
T T
‘////Ja JHI IR [HI iy pAL [ I Iy =T
s s
6 L 27 SPACES 3@ 1o - o7 -0; 28 - 51 TOP OF FOOTING | 65 ToP OF FOOTING 6 ‘ ‘4 SPA.@ I'0 = 14-0; 15 - 5F2 BARS 6 | I ‘ |H|
23,0 49 SPACES e 63 = 27’ 6.,,5(;8— Oag\ BARS BOTTOM OF FOOTING NI BOTTOM OF FOOTING 35 “ 13 SPA.e 9% = 14-5%; 20 - 8g2 BARS || 3% | |
< i > 15-0 &N PR
ELEVATION VIEW '
(LOOKING EAST) END ELEVAT|ON SECT|ON B-B
3; BTERg- Le— SYMMETRICAL ‘r\
e ABOUT § PIER
= ( ~ TOTAL ESTIMATED QUANTITIES
SRS L ‘ T e PIER | - EASTBOUND BRIDGE DUAL 2230 x 40'-0 PRETENSIONED
N N S A oLl NI o Y LY &5 ITEM UNITS [QUANTITY PRESTRESSED CONCRETE BEAM BRIDGES
I ‘ | 75 STRUCTURAL CONCRETE cu.yps | 160.6 70°-9 & 60°-9 END SPANS 91"-6 INTERIOR SPAN
TRV _ ' KEINFORCING S TEEL LBS. 22,411 FASTRAIIND BRIDCEF - PIFR DETAII S
o res ok st s e sws | s EASTBOUND BRIDGE - PIER | DETAILS
el 86 e 86 el BEARING PILING | DRIVE 24 @ 200 | LINFT 480 : ) JEF_F_ERSON COUNTY e
g
20°-0 | CLASS 20 EXCAVATION CU.YDS 155
CLASS 21 EXCAVATION CU.YDS 150 1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SECT | ON THRU STEM DESIGN SHEET NO. _ 7 OF 32  FILE NO. 29488  DESIGN NO._1203
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490 BENCH MARK220 - 1" x 60" IRON PIPE NORTH OF LIBERTYVILLE
2-8] 5 BEAM SPACES ® 88§ - 4375 DEEY ROAD EAST OF CP#B9, STA. 339+36.52, 145.93 LT. ELEV. 732.415. 3-6
j 24'-6 246 ' 33 3e4) 8 304 |3}
Hfﬁf?“” 6_[‘, 6 SPA.@ I'-6 = 9'-0 16I 7 SPAAQ‘!O:: Il SPA.@ 10} = 9-10} . 3 Scl - 5¢3 DOUBLE Low STER — B P B ENEEY
HOADY A HOOP SPACING
BEAM LINE GM BEAM LINE H 4\ BEAM LINE I 4\ sEAM LikE 4\ BEAM LINE K 4\ BEAM LINE L 4\ ‘ o
¢ BEAM 10,100 4 - 5nl HE=S =t —onl
BEARINGS CONCRETE PLACEMENT — | '
N = e e PIER 2 - EASTBOUND BRIDGE| |- |[Es*ftesgi—
A0 NP\ g B 5”'“”” \ R e e e e e [
NS = AN o e IR —— A\~ /A\* : N e e e o [ 5 0 o el A 2 e | M 2o LOCATION UNIT | QUANTITY ¢ 5ce
% /&v \ ?w P ~ ]‘ I ' o T P FOOTING CU.YDS. | 62.2
Y NG b =5 / I Eb SRS STEM CU.YDS.| 538 o
o 2x8 BEVELED / . i1al Lsel Lsc2 CAP & STEPS CU.YDS. | al2 = * = =
NEOPRENE B::(NG PADS, KEYWAY (TYP.) Sl KQ PIER N >
SEE DESIGN SHEET 22 \ TOTAL - CU.YDS. 157.2 &
FOR DETAILS PIER CAP PLAN ELEV. 633.81 &
¢ ELEV. 693.48 { ELEV. 633.7) (—ELEV. 693.94 — ELEV. 693.94 A CEV R91a7 PN 7 2 a3
(Low STEP) \ . \ s o / Y 3-6 w 704
2 N e - s
e sel Sc2 e
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) L v \ ol Pl Y - > = o
! E3 [PEPEPE PR, m I =1 |+ lo! L L R
o | = “—5C3 oCS T ol
? o' ' | ]
> = g
@ T ot J [ 7e? "
|y PLACE MAT OF Sml & 5nl BARS &bl
A \ UNDER BEAMS H, I, J, k & L. ol - . \
s — | RN L TN e
i
]
140 2 2 — T T . o >
\ EN] TR
T i WIRTNIY
I I I 3
PREE] i
e R de2 ‘,{ | ! |
. / %3 ‘ | | |‘ Low STEP —\
T ) J B - | -
: = 7 " =
e SYMMETRICAL 4BOUT § PIER——""1 — lod? olo 00 \ND OTHEF i
5 ' e
z T =% PIER DETAILS. "7%[/—‘]»
8 } oz |
L <7 ‘ h
H T s i -
h 5 w
L . ! o 7a2
4e1 —10 [4 202 2|3 M oF
AV 2 I i
! 4-0 10°-0 = e 6°-0 3-0] 6-0 >
| 0 .'L—SFZ :( *:‘ 5tz ‘ ” " ) ras
! Y e
o & w 0'-10x3x16’-0 BEVELED KEYWAY, 1 | 5fl ¢ "l LSH y gol
I sorTom of fre. e (TYP. TOP AND BOTTOM OF STEM). ! Jod ago — gl
ELEV. = 657.48 5 - e i f S i = %2 I K | i .
N ! 11 [ , [N 8g2 a1 8gl LR iid ho [Nl i b
T T T 0 ™ -
£ H N R B [ H I AY 7 Z I H VA Y T
65 L 27 SPACES 2 10 :327/70; 28 - ST TOP OF FOOTING b TOP OF FOOTING 6 ‘ \4 SPA.@ 1'-0 = 14-0;15 - 5f2 BARS 5 | I ‘ |H|
23, 49 SPACES @ 63 = 27-63;50 - 8g| BARS BOTTOM OF FOOTING NI BOTTOM OF FOOTING 3G “ 5 SPae 9L - 145%; 20 - 832 Bars 1| 3% | |
< 2870 s 15-0 I 1l
ELEVATAOILVIE END ELEVATION SECTION B-B
34710 ¢ Le— SYMMETRICAL r\
47 BARS
ABOUT € PIER L2 )\ o TOATAl ESTIMATEN QIANTITIES —
g '} % —UO TVIAL L IIVIAITLLY QUAIYTLTT LD 329 SKEW (L.A)
dd Ll el ) L PIER 2 - EASTBOUND BRIDGE DUAL 223'-0 x 40'-0 PRETENSIONED
B B N S ol N o Y LY G5 ITEM UNITS [QUANTITY PRESTRESSED CONCRETE BEAM BRIDGES
| A STRUCTURAL CONCRETE cu.vps | 1572 70°-9 & 60°-9 END SPANS 31°-6 INTERIOR SPAN
TR _ i RE INFORCING S 1EEL 1BS. | 21,852 FASTRAIIND RRINCE - PIFR 2 DETAI §
19 5P4.0 10} - 1611k 40 - 061 & 0@z BaRs | e e 2 sléf?aelﬁcgl\JNUorFB::Llolc)%Esa PIER 2 UEJAAe |5|S(i
=3P 86 e 86 el BEARING PILING |GRIVE 24 & 20° | LINFT.| 480 : SHR OFF RELOC USSa »2
2000 | CLASS 20 EXCAVATION Cu.vDs | 155 JEFFERSON COUNTY
CLASS 21 EXCAVATION CuvDs | 150 JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SECT | ON THRU STEM DESIGN SHEET No._8 0F 32  FILE N0, 29488  DESIGN NO._1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-5I | SHEET NUMBER 9
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REINF. BAR LIST - EASTBOUND PIER || |[REINF.BAR LIST - EASTBOUND PIER 2| |REINF. BAR LIST - WESTBOUND PIER || |[REINF. BAR LIST - WESTBOUND PIER 2
BAR LOCATION SHAPE | NO. [ LENGTH | WEIGHT BAR LOCATION sHAPE | No. |LENGTH | WEIGHT BAR LOCATION SHAPE | NO. [LENGTH | WEIGHT BAR LOCATION SHAPE | NO. [LENGTH | WEIGHT
Ilal | CAP, LONGIT., TOP — | 20 488 5171 Ilal | CAP, LONGIT,, TOP — [ 20 [ as-s 5171 Ilal | CAP, LONGIT., TOP — | 20 48'-8 5171 Ilal | CAP,LONGIT, TOP — | 20 48'-8 5171
7a2_| CAP, LONGIT., 5IDES — | & 48'-8 537 702 | CAP, LONGIT., SIDES — | =& 43°-8 597 702 | CAP, LONGIT., SIDES — 1 s 48'-8 597 7a2_| CAP, LONGIT., SIDES — | ® 48'-8 597
703 | CAP, LONGIT, SIDES — 2 44'-3 133 703 | CAP, LONGIT., SIDES — | 2 44°-3 183 703 | CAP, LONG!T,, SIDES —] 2 44'-g 183 7a3_| CAP,LONGIT, SIDES — [ 2 44'-3 133
704 | CAP, (ONGIT., SIDES — 2 369 150 794 | CAP, LONGIT., SIDES — | 2 369 150 704 | CAP, LONGIT., SIDES — | 2 36°-9 150 7a4_| CAP,LONGIT., SIDES — ] 36'-9 150
7a5 | CAP,LONGIT., SIDES — 2 28'-10 118 7a5 | CAP, LONGIT., SIDES — | 2 28'-10 113 7a5_| CAP, LONGIT., SIDES — | 2 28-10 18 7a5 | CAP, LONGIT,, SIDES — 1 2 28'-10 118
6bl | CAP, LONGIT., BOTTOM 7| 4 26-2 157 6bl | CAP, LONGIT., BOTTOM _-| 4 26°-2 157 6ol | CAP, LONGIT., BOTTOM _~7| 4 26'-2 157 6bl | CAP,LONGIT., BOTTOM 7| 4 262 157
5cl | CAP HOOPS 0 28 18°-5 538 5c! | CAP HOOPS 0 28 185 538 Scl | CAP HOOPS 0 28 18-5 538 5cl | CAP HOOPS O 28 185 538
5c2 | CAP_HOOPS, CANTILEVER 0 32| VARIES 591 5c2 | CAP_HDOPS, CANTILEVER 0 32 | VARIES 591 5c2 | CAP HOOPS, CANTILEVER 0 32 | varigs 591 5c2 | CAP_HOOPS, CANTILEVER O 32| VARIES 531
5c3 | CAP HOOPS, CANTILEVER 0 48 | VARIES 730 5c3 | CAP HOOPS, CANTILEVER D 48 | VARIES 730 5c3 | CAP HOOPS, CANTILEVER 0 48 | VARIES 730 5c3 | CAP HOOPS, CANTILEVER O 48 | VARIES 730
10d| | FOOTING TO STEM DOWELS L 46 107 2095 10d| | FOOTING TO STEM DOWELS L a8 10°-7 2035 10dl_| FOOTING TO STEM DOWELS L 46 10-7 2095 10dl | FOOTING TO STEM DOWELS L 46 10-7 2095
10d2 | STEM, VERTICAL — | 46 300 5938 10d2 | STEM, VERTICAL — ] 46 286 5641 10d2 | STEM, VERTICAL — | 46 286 3641 10d2 | STEM, VERTICAL — [ 45 27-0 5344
del | STEM HOOPS | 54 | 2900 1010 4el | STEM HOOPS —| 50 28'-0 935 del | STEM HOOPS | 50 | 280 935 4el | STEM HOOPS —| s 28'-0 898
4e2 | STEM TIES AT ENDS D | 54 13-6 487 4e2 | STEM TIES AT ENDS D | s 13°-6 451 4e2 | STEM TIES AT ENDS D | so 136 451 4e2 | STEM TIES AT ENDS 0D | 48 13-6 433
5f1_| FOOTING, TRANSV. - TQP — [ 28 14-8 428 S| FOOTING, TRANSV. - TOP — | =s 14°-8 428 Sf1_| FOOTING, TRANSV, - TOP — | 28 148 473 5f1_| FOOTING, TRANSV. - TOP — | 28 14°-8 428
52 | FOOTING, LONGIT. - TGP [— T 27°-8 433 52 | FOOTING, LONGIT. - TOF — T 27°-8 433 S§2 | FOOTING, LONGIT. - TGP — | 15 | 778 433 52 | FOOTING, LONGIT. - TOP — 1 15 27°-3 433
891 | FOOTING, TRANSV. - BOTTOM — | =0 14-8 1938 841 | FOOTING, TRANSV. - BOTTOM — | 50 148 1358 891 | FOOTING, TRANSV. - BOTTOM — | so0 14-8 1958 8g1 | FOOTING, TRANSV. - BOTTOM — | s0 14-8 1958
892 | FOOTING, LONGIT. - BOTTOM — | 20 278 1477 892 | FOOTING, LONGIT. - BOTTOM — | 20 [ 278 1477 8g2 | FOOTING, LONGIT. - BOTTOM — | 20 | 278 1477 892 | FOOTING, LONGIT. - BOTTOM — | 20 [ 218 14717
Sml_| CAP, STEPS, LONGIT. — | 6 3-0 50 Sml_| CAP, STEPS, LONGIT. — | 20 3-0 63 Sml_| CAP, STEPS, LONGIT, — | 1s 3-0 50 Sml_| CAP, STEPS, LONGIT. — [ e -0 50
8m> | CAP, STEPS, LONGIT. — [ 124 8m2_| CAP, STEPS, LONGIT. — 1 7 121 8m2_| CAP, STEPS, LONGIT. — 7 121
Snl_| CAP, STEPS, TRANSV. il 20 6-6 136,
5nl_| CAP, STEPS, TRANSV. —] 2s 66 176 Snl__| CAP, STEPS, TRANSV. —1| 26 6-6 176 5nl | CAP, STEPS, TRANSV. ] 2 6-6 176
REINFORCING STEEL TOTAL - (LBS.) 22,411 REINFORCING STEEL TOTAL - (LBS.) 21,852 REINFORCING STEEL TOTAL - (LBS.) | 22,003 21,651
pDICD MATEC . /
Cicn NJIEY 3 5
MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING 3 >
BAR IS TO BE 2 INCHES UNLESS OTHERWISE NOTED OR SHOWN b !
Wit s 2 1a e e LA o i == mi |
WITH & 3 x 10 x 16'-0 + | Ll
s
o
e ae e e = 2
15 45 TOWS. [ v N e
= @
ALL BATTERED PILES SHALL BE TRIMMED TO A HORIZONTAL LINE TO AID IN - B
THE PLACEMENT OF REINFORCING. 5

[GL PIER CaP
% W e e

15:-0
4-0

|
20, 2'-0

f=] i N I
5 ! | AV
. -7 14°-34
of—| 7 =S O =S & L—G’L—SJ
= y i i b i NN
z i — | A
NOTE : ALL DIMENSIONS ARE QUT TO OUT. D = PiN DIAMETER
k ¢ PIER
TOTAL ESTIMATED PIER QUANTITIES PILE PLAN
WESTBOUND | EASTBOUND (TYPICAL FOR ALL PIERS) DESIGN FOR 32° SKEW (LAJ
| TEM UNITS BRIDGE BRIDGE , DESIGN FOR xl SKEW (L.A)
STRUCTURAL CONCRETE CU.YDS 312.0 317.8 NOTE & o e s e e DUAL 223’-0 x 40’-0 PRETENSIONED
REINFORCING STEEL 1BS. 43,627 44,263 QIMENSIONS SHOWN ARE AT BOTTOM OF FOOTING. PRESTRESSED CONCRETE BEAM BRIDGES
HPI0x5T STEEL FURNISH 48 e 20°| LIN.FT. 960 960 70°-9 & 60°-9 END SPANS 91-6 INTERIOR SPAN
BEARING PILING | DRIVE 48 @ 20'| LIN.FT. 360 360 24 - HPIOx57 STEEL BEARING PiLiNG REQUIRED
CLASS 20 EXCAVATION Cu.YDS 300 310 AT EACH PIER. PIER DETAILS
CLASS 21 EXCAVATION TUNDS 305 200 STA.356+70.31 (¢ OFF.RELOC.US.34) MAY, 2006
JEFFERSON COUNTY
JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _9  OF _32  FILE NO. _29488 DESIGN No. 1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 10
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REVISED 12-04 - S ZE AND DIMENSIONS OF PAVING NOTCH CHANGED. TEMPORARY PAVING NOTCH REMOVED.

ENGLISHINTEGRALBRIDGES.DGN 2088 - THIS SHEET REDRAWN 9-8-38

ABUTMENT NOTES:

MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR
REINFORCING BAR IS TO BE 2" UNLESS OTHERWISE NOTED OR SHOWN.

IF NECESSARY TO PREVENT DAMAGE TO THE END OF THE BRIDGE
DECK OR BACKWALL FROM CONSTRUCTION EQUIPMENT, AN APPROPRIATE
METHOD OF PROTECTION APPROVED BY THE ENGINEER SHALL BE

PROVIDED BY THE BRIDGE CONTRACTOR AT NG EXTRA COST TH

TO

OF BARRIER RAIL. REINFORCING BARS
5¢3 AND 5cl4 ARE INCLUDED
SUPERSTRUCTURE QUANTITIES.

THE STATE.

IN

SECTION €-C

PIPE

FOROUS BACKFILL
"SUBDRAIN DETAILS"

AND SLOPE

ABUTMENT EXCAVATION DETAILS

"SUBDRAIN DETAIL:

SUBDRAIN SEE“—/
FOR ALIGNMENT |

of 46)
- TOP OF SLAB BENCH MARK: 20 - 1" x 60" IRON PIPE NORTH OF LIBERTYYILLE
7 00 ROADNAY = @ 5b ROAD EAST OF CP#89, STA, 333+36.52, 145.93 LT. ELEV. 732.415.
- - _ I CHAMFER
LEVEL LEVEL z
/Tf —TOF OF SLAB i N 2| E _ sal— 893
< £ ] g1
7 4 6ga | == \\ T
L =L T T I NOTE :
o e—r——1 REETEEEEEE - g |7 B
. 5 e ST =LY | S " -
5 B I
pvc PIPEL N:“L‘ ! ! ‘ | L] ! ! I "t PVC PIPE, \ 7 BACKFILLING BEHIND
— 51 FRONT — — = |5d83 S ABUTMENTS.
L g J o
|| | | AND BACK |1 | P <
598 -HH 8w j [
TT I T N T 2le L 2
u =
Y a1 (Y O i 57 =
i S| 44 =4
== j e e == I 5n2 il
[] 7____ $3x1.5 - B
coIL ROD : 2
L’J lshz 1 o /o >
— 543 & 5
[ T cevway Foruep Bv ses— 1 M =reo oF
BOTTOM OF FTG, BEVELED 2x8 5p2  BEND s PART SECTION
ELEV. ( SEE DESIGN e | Y Ul e o o
SHEETS 11& 12) | | ! Wf _Ng‘L
- ' 8f445p2) 5pl i
-7 ] :
T PART REAR ELEVATION AT ABUTMENT L ALE] ore:
> TWINGS NOT SHOWN ) THE SPIRAL AT THE TOP OF EACH PILE
3lze 3 TO BE 7 TURNS OF No. 2 BAR, 21" DIAMETER,
08 NOTE: - 3"PITCH WITH 2 - L] x § x & SPACERS
10 - HPIO x 57 STEEL BEARING PILING PART SECTION B-B PUNCHED TO HOLD SPIRAL.
REQUIRED AT EACH ABUTMENT.
20 13 NOTE: BARRIER RAIL NOT SHOWN IN DETAILS.
coll Rrov |
545
e
N
|
o
e T
“raeld
P&
i
s
<|&
i
s FKEYWAY FORMED
wof | BY BEVELED 2x8 MEoAcING EOR -
| N 35 - 891 BACK FACE
= GUTTER LINE . 3 |31 - 8gl FRONT FACE
s -5 TYP. 3l - 893 BACK FACE
wlE |32 - 5kl & 5k2 BACK FACE
'R NOTE: v __
' 3 SHIFT 8g) BARS IN F.F. AS NECESSARY ]
TO MISS BEAMS. PLACE 8g3 BARS PARALLEL - ; .
TO LONGIT. STEEL. T 5ders
L o
5d6 FIELD BEND
AT § =22
PART SECTION A - A )
5d7 (MIN. LAPJ Zs 3_/ COMPACTED GRANULAR
AT § =22 9 BACKFILL BETWEEN SUBGRADE
_ WINGS SEE “SUBDRAIN
* NOTE: [ DLTAILS" ELEY.
SEE DESIGN SHEET 27 FOR DETaILS | 1

[APPROACH FILLS ARE TO
BE COMPLETED TO THIS
LINE BEFORE STARTING

ABUTMENT CONSTRUCTION

DUAL 223'-Q x 40°-0 PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES

70'-9 & 60°-9 END SPANS 91'-6 INTERIOR SPAN
ABUTMENT DETAILS
STA. 356+70.31 (?,OEF;REL,OCLULS:SA) o
JEFFERSON COUNTY
1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _ 10 ofF _32 FILE No. 29488 DESIGN No. 1203
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| 2 30 | 1-6| [CLASS 20 EXCAVATION

MAY, 2006
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| "C" OR “D” BEAMS - INTEGRAL ABUT.DETAILS - (L.A.) 15901 - 30° SKEW
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ARD SHEET 2088 |
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(Page 13 of 46)
BENCH MARK: 20 - 1" x 60" IRON PIPE NORTH OF LIBERTYVILLE
ROAD EAST OF CP#39, STA.333+36.52, 145.93 LT. ELEV. 732.415.
‘- E'é'g—o - ,’fﬁm W ¢ BEAM ¢ BEAM ¢ BEAM ¢ BEAM ¢ BEAM ¢ BEAM
T e Sl 2
z e 1] z ’m;\ LINE B LINE ¢ LINE D LINE E LINE F
i i” ]EI = "_% e ¢ i BLEV.89555 ¢ ELEV.69538 ELEV. 695.94
+ & o SLEV. BT - . ELEV. 635.89
Tl gy : N e pomnl e [ AT
N %iﬁ IS / A L_gotTomM oF FooTING
& s 7 2 ~ o o ELEV. 691.80
| T o e &y o REAR ELEVATION - WEST ABUTMENT
BT )/ 2 o / WESTBOUND BRIDGE
Ta 5
sy Y ./
- /7 2y <=
¥ o~ RN o VESY S5
‘ v o i l &, 5 ¢ BEAM ¢ BEAM ¢ BEAM ¢ BEAM ¢ BEAM ¢ BEAM
(\:’ < & R LINE F LINE E LINE D LINE € LINE B LINE &
s A EVA =< & | s | | ! |
E‘ W é&% “Z/ /%%}7‘/ KE_;E‘V gez.ooy,fl ; TELEV. €92.18 - TELEV.G?%:)S ELEV'GE‘I;?EFELEV.GQI.GS
= % 7 Sv § [ Y
3 /< Y, A =l -
= /g 1L =
ksl s @ N @i LBOTTOM OF FOOTING
/éﬁg WQ// = // @ 3+ ELEV. 688.15
2 w
" a _ N wa 5 REAR ELEVATION - EAST ABUTMENT
e @7/?7/ iy B} 5 WESTBOUND BRIDGE
o & /A 3
L EA S 1 ¢ J—
Pl A A g i
i 6 |’—6E;T’_' g;‘/@ B l, i
b g 5e® §/5 & 5'—04’o -6
£ 66
WEST ABUTMENT EAST ABUTMENT
WESTBOUND BRIDGE - ABUTMENT PILE PLAN
NOTES: e
10 - HPIO x 57 STEEL BEARING PILING REQUIRED AT EACH DESIGN FOR 327 SKEW (L.AJ
ABUTMENT. DUAL 223'-0 x 40’-0 PRETENSIONED
THE DESIGN BEARING FOR THE ABUTMENT PILES IS 47 TONS. PRESTRESSED CONCRETE BEAM BRIDGES
T0-9 & 60-9 END SPANS 916 INTERIOR SPaN
WESTBOUND BRIDGE ABUT. DETAILS
STA.356+70.31 (B OFF.RELOC.U.S34) MAY, 2006
JEFFERSON COUNTY
JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. || 0F _32  FILE NO. _29488 DESIGN No. 1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 12
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BENCH MARK: 20 - |I" x 60" IRON PIPE NORTH OF LIBERTYVILLE
ROAD EAST OF CP#89, STA, 333+36.52, 145,33 LT. ELEV. 732.415.
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TSTFS;P|0 % 57 STEEL BEARING PILING REQUIRED AT EACH DESIGN FOR 32° SKEW (LA
ABUTMENT. DUAL 223'-0 x 40’-0 PRETENSIONED
THE DESIGN BEARING FOR THE ABUTMENT PILES IS 45 TONS. PRESTRESSED CONCRETE BEAM BRIDGES
70'-9 & £0°-9 END SPANS 91'-6 INTERIOR SPAN
EASTBOUND BRIDGE ABUT.DETAILS
STA. 35647031 (§ OFF. RELOC. U.5.34) MAY, 2006
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40°-0_ROADWAY
-7 22'-0 18'-0 -7
LEVEL 19'-0 TANGENT ON 2.0 % SLOPE ,3-0 PARABOLIC3'-0 PARABOLIC 15'-0 TANGENT ON 2.0 % SLOPE LEVEL
l CROWN CROWN
SLAB AREA = 29.3% SQ.FT. = o | RO TR —
SLAB AREA DOES NOT e kS g1 |’~33‘I - - ¥ ¥
INCLUDE THE NOMINAL 18,92 & sPeo-9 (9%, 81 TYPICAL Sbi SPACING S 88 s 4 ies 5
1 INCH HAUNCH. -6 e oy e CToP OF SaE > 20 €| APPROACH 802 SPACING [I'-0i8 7 SP.@ 0'-9 = 5-3 1’0
1
-0} 7 SP.e 0'-3 = 5-3 10| TYPICAL 5b1 SPACING " Roabway Top oFstap [ 4 .
¥ T OF SLAR Sl —— L LS oF
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e ¢ mribae b ,
5j1 BARS AT 10° §'s 6a e 10 §'S ® Vo o ST RE INFORCING
i 4,8 3 -
——— o A FtCEMTERED BETWEEN 6o A\ —5bl ;\r‘«l 3 l i J SEE STANDARD
INDENTAT i ej{/ BARS IN TP OF stam | \ / . o BARRIER RAIL
SPACED @ . ; — = ey t BARRI
= M PP T s T e s s s e e - il B2 AR A R S ores .
o o = ey - i 13 ol = pr
| < i}
2°¢ RIGID / TR & § §
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S ¥
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—5e2
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=z L'f‘- A 5e4
3 === =3
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a ® v L5438 508 @) ses 563 14 x 1e3 coiL
= 891 — ] @ e k13 ROD ( BENT ).
& 0 ™ © COIL ROD
<3 e x -3 3 x 7.5 x -8} A3
. CONSTRUCT 10N COIL ROD
14 JOINT — ot
=
® TOP OF SIAR {
@ T 3-2 5 BEAM SPACES e 7-4% = 370
3] [/~ STRAIGHT LINE BETWEEN HAUNCHES t
s
: |
J
« i N S HALF SECTION NEAR ABUTMENT HALF SECTION NEAR PIER N
§ © 3¢ o i NOTE : FOR DETAILS OF I TE DA ACMS S D
— ot -
3 y . : (®-(F) WESTBOUND BRIDGE - LOOKING EAST
2@ i 51 ®- (0 EASTBOUND BRIDGE - LOOKING WEST SR,
o Lot
= 1" DEPRESSION IN SLAB W Aﬂ
] CONCRETE AT DRAIN
£ . |
8
<
P INTERIOR BEAMS
g SR
g x4 x 010 | \\ I
& STRAIGHT LINE s WELDED ON OPPOSITE |
@ BETHEEN HAUNCHES—) e g T4 SIDES OF DRaiN TO | L2277
= SERVE 45 ANCHOR. 543 8] ] 3 e -
S o £ E 3oy 1-3 =
& TOP OF SLAB m e g~ et s i e o O] 3
o2 1 Llix tix {x 08 WELDED TO SUPERSTRUCTURE NOTES: STRAIGHT L e )
wE = e BOTH SIDES OF DRAIN WITH 2 - ;" ¢ \ BETWEEN TOP OF
o - HOLES IN EACH OUTSTANDING LEG THE FLOOR SLAB AS SHOWN INCLUDES }" INTEGRAL WEARING FILLETS BETWEEN )
83 @ FOR NAILING TO FORMS. SURFACE.
¢ * = ' o THE PIER AND ABUTMENT DIAPHRAGM CONCRETE IS T0 BE PLACED BEAMS a
3
2 T s S MONOL ITHICALLY WITH THE FLOOR SLAB. PART SECTION NEA
sal | B NN %*4 8 ;TOES%SJP;EAEE“;EVLES%EDRQSLRED COST OF ALL PREFORMED EXPANSION JOINT FILLER MATERIAL 1S T0 FPAK I CTiON NEAR PIiER NO. I
i [ atat A oo AN TUBE WITH } © WALL THICKNESS. BE INCLUDED 1N THE PRICE BID FOR "STRUCTURAL CONCRETE {BRIOGE ). NOTE:
v GROOVE ALL BEAMS ARE TO BE SET VERTICAL SOLE PLATE AND PINTLE PLATES
Lz STRAIGHT LINE FORMS FOR THE SLAB AND BARRIER RAIL ARE TO BE SUPPORTED NOT SHOWN. SEE DESIGN SHELT 22
o BY THE PRESTRESSED CONCRETE BEAMS. - -
B < CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR RFINFORCING
S a BAR SHALL BE 2 INCHES UNLESS OTHERWISE NOTED OR SHOWN. DUSIGN FOR 329 SKEW (Loms
L, CH O AM AREN M A mnars s mis e i o ilis c T B . v L3 NN
=7 CVTERIAD Aratie NOTE - 24 ALL SLAB AND DiAPHRAGM REINFORCING 1S TO BE WIRED IN PLACE
iz EATRRIVA DEAMS DRAINS ARE TO BE GALVANIZEDAZE/PRAINS REQUIRED. SEE AND SDEQUATELY SUPPORTED BEFORE CEON(‘RFTF I;EPPIACELDLEL o a0 DUAL 223~ -0 PRETENS‘ONED
! “SITUATION PLAN* ON DESIGN SHEET 2 FOR LOCATION. TOP TRANSVERSE REINFORCING STEEL IS TG ARA pugegullng gy ETE
24 WEIGHT OF DRAINS IS INCLUDED IN THE QUANTITY FOR "STRUCTURAL 25" CLEAR BELOW TOP OF SLAB. BOTTOM TRANSVERSE REINFORCING PRESTRESSED LUNL ETE BEAM BRIDGES
8 TYPICAL SLAB AND  stee. WEIGHT (106 LBS. /DRAIN) 1S BASED ON ROLLED TUBE. STEEL IS TO BE PARALLEL TO AND 1" CLEAR ABOVE BOTTOM OF SLAA, 70°-9 & 60'-9 END SPANS 31-6 INTERIOR SPAN
Sz (LENGTH = 5'-51) TOP AND BOTTOM REINFORCING STEEL 1S TO BE SUPPORTED BY INDIVIDUAL (o e et
LANINGL DETA L EPOXY COATED METAL BAR CHAIRS SPACED AT NOT MORE THAN 3'-0 SUPERSTRUCTURE DETAILS
AU UL 1AL CENTERS L ANMTEnmmM LY an TD:IC\/EDSEL;RQP\ gg ggugu:gugpaggs STA. 356+70.31 (€ OFF. RELOC. 11.5.34) MAY, 2006
X FOR SLAB THICKNESS OVER BEAMS SEE OF EPOXY COATED METAL BAR HIGH CHAIRS OR SLAB BOLSTE A fyvieliiarh i R,
" SLAB THICKNFSS DETAILS * ON DESIGN \ 2-0 APART. JEFFERSUN CUUNTY
SHEET NO. 17 AND 18, {_ REVISED : 07-20-06 ; NUMBER OF DRAINS CHANGED. COST OF BEARING MATERIAL 1S TO BE INCLUDED IN THE PRICE 10WA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
\\ BID FOR "PRETENSIONEQ PRESTRESSED CONCRETE BEAMS". CESIGN SHEET NO. 13 OF_32  FiLE NO. 29488 DESIGN NO._i203
DZ| DESIGN TEAM EDS/GJK/DLB 40" RDWY. PPCB ( ALL BEAMS - INTEGRAL ABUT.) CROSS SECTION I STANDARD SHEET 438 JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-5) | SHEET NUMBER 14
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. \ 236'-0 FACE TO FACE OF BARRIER RAIL END SECTIONS - MEASURED ALONG GRADE PARALLEL TO THE BENCH MARK: 20 - | x 60" IRON PIPE MORTH OF LIBERTYVILLE
=0 BARRIER RAIL ENO SECTION | (SEE DESIGN SHEET 29 FOR BARRIER RAIL LAYOUT) ng RIGID @ THEORETICAL § GRADE ROAD EAST OF CP#89, STA. 339+36.52, 145,93 LT. ELEV. 732.415.
STEEL CONDYIT W

I

T
. . SEE BARRIER RAIL DETAILS ELEV.B a
JUNCTION SEE DETAIL C- 4" MIN. CL. o 4" MIN. CL. o6l 5cI B.F. & F.F.
\ Box /o e max. ol | gbz—lﬂ & Max. L. | 552_17 FOR BARS AND BAR SPCG. Al 5¢5-13 F.F. 1) || e
_ ~TOP OF SLAB (TYP. FOR 55 & Se6) 3/ (TYP.FOR Sel & Sed) ~ —f N DESIGN SHEET 2 \ ‘ 2
ELEV. C —— o 7 = ——— e 3"4 PvC PIP N ITTEEE 25 CONSTRUCTION JOINT
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7 coit rop | > 5 595 i CECT]
@ 4 ( ! SECTION D-D
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B € BEARINGS ‘?7(;_ bIER & BEARINGS I | 7 T THE SUPERSTRUCTURE QUANTITIES.
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R g 16 5gl 6g4jé> } |
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OTE: 5d8 —2x 8 BEVELED KEYWAY

PART LONGITUDINAL SECTION NEAR GUTTER SEE s on ST 22 £on oL

PLATE AND PINTLE PLATE DETAILS
(FOR DETAILS OF INTERMEDIATE DIAPHRAGM SEE DESIGN SHEET 23)
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= 7 WESTBOUND S.E. CORNER | I'-03 | 697.46 | 697.36 | 697.28 3
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23 / o2
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ez TT T f AT PI ER NO. I e
a ' ,i F/ H ' i EXPANSION PIER SECT|0N A_A
2o I
2a i DESIGN FOR 32° SKEW (L.AJ
§§ !7'—0 BARRIER RAIL END SECTIONJ‘ -6 WING EXTENSION -J - DUAL 223'-0 x 40’-0 PRETENSIONED
oid PART PLAN N\ NOTE: PRESTRESSED CONCRETE BEAM BRIDGES
ag /\ \ SEE DESIGN SHEET 22 FOR 70°-9 & £0°-9 END SPANS 91'-6 INTERIOR SPAN
= SHOWN, EASTEOUND BR! Fo JF IER JETAILS AT SUPERSTRUCTURE DETAILS
g PIERS NO. | AND NO.2.
9 i STA.356+70.31 (f OFF.RELOC.US.34 MAY, 2006
Lo e JEFFERSON COUNTY
= DEITAIL “C” JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
:ZJS DESIGN SHEET No. 14 oF _32 FILE No. 29488 DESIGN No. 1203
@2 vesion TEAM Eps/6UK/DLE | ¢ o D" BEAMS PART PLAN & LONGIT.SECTION - (L.a) 15°01-30° skew [ >TATORRD STEST 310 JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-51 | seeeT numBer 15
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226'-64 OUT TO OUT OF SLAB

MEASURES ALONG GRADE

3l 267 SPACES @ 10 = 222/-6; ]I BARS -3
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MIN, LAP , / ;
/ 4 | /
r
I—' % 8b2 I—' 6a3 —=l
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= ‘ r / ; (40'-11)
il = i
T -7 ‘ :
- v \Q FIER NO. | o € PIER NO.2 3l
BOTTOM OF SLAB 9} 29 SPA.@ 10 = 24'-2 10 240 SPACES @ 10 = 200°-0; 6al BARS 10 | 29 SPA.e 10 = 24'-2 93 BOTTOM OF SLAB

REINFORCING BARS

603 BARS

6a3 BARS

CONCRETE PLACEMENT DIAGRAM AND LONGITUDINAL REINFORCING LAYOUT

NOTE:
ROADWAY SLAB SHALL BE PLACED IN

SECTIONS AND IN SEQUENCE INDICATED. ALTERNATE PROCEDURES

FOR PLACING SLAB CONCRETE MAY BE SUBMITTED FOR AFPROVAL TOGETHER WITH A STATEMENT OF THE

PROPOSED METHOD AND EVIDENCE THAT THE CONTRACTOR POSSESSES THE NECESSARY EQUIPMENT AND
FACILITIES TO ACCOMPLISH THE REQUIRED RESULT.

% BARS SHALL BE CENTERED OVER PIER

1,2 CLR.

2

—TOP OF SLAl
==

REINFORCING BARS

B

TRANSVERSE
CONSTRUCTION

R CUT TO FIT E
OWN AND DRILI OR
LONGI TUDINAL REINFORCING

SLAB
JOINT

DUAL 223'-0 x

T0'-9 & 60°-9 END SPANS

DESIGN SHEET No. 15 0F 32

FOR 32 SKEW (L.A.)

40’-0 PRETENSIONED

PRESTRESSED CONCRETE BEAM BRIDGES

91'-6 INTERIOR SPAN

SUPERSTRUCTURE DETAILS
STA. 356+70.31 (§ OFF.RELOC. U.5.34)
JEFFERSON COUNTY

1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

MAY, 2006

FILE No. 29488 DESIGN NO. 1203

DESIGN TEAM EDS/GJK/DLB
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BENT BAR DETAILS REINFORCING BAR LIST - EPOXY COATED CONCRETE PLACEMENT QUANTITIES - C.Y.
(ONE SUPERSTRUCTURE AND TwO ABUTMENTS) (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
-5 _1'-03 BAR LOCATION SHAPE NO.  [LENGTH [WEIGHT SECTION TOTAL
o 56} I-1o ) _ 6l | SLAB TRANSV. TOP & BOTT. 483 | 4210 | 31,074 | | SECTION | - SLAB, ABUT. DIAPH., WINGWALLS 99.9
oF * # * 602 | SLAB TRANSV, TOP ENDS ——— | 60 |VARIES| 1,885] | SECTION 2 - SLAB 6.5
L s 6 Tus % 603 | SLAB TRANSV. BOTT. ENDS ——— | 60 [VARIES| 1,945 | SECTION 3 - SLAB, ABUT. DIAPH., WINGWALLS 8.6
e = SECTION 4 - SLAB, PIER DIAPH. 44.8
D=2} = TI J D:Z;{\FG THUS 5bl | SLAB LONGITUDINAL, TOP & BOTT. ——— | 582 | 395 | 23,927 | sEcTion 5 - SLAB, PIER DIaPH, 45.6
j T AN 802 | SLAB LONGITUDINAL @ PIER | ——— | 92 | 226 | 5527 |_WEST ABUTMENT FOOTING 26.4
B5d| 7 & — EAST ABUTMENT FOOTING 25.6
5d1 | PIER DIAPH. ENDS [— 2 | -8 76| | aBUT. wings 4 AT 1.7 CU.YDS. EACH 6.8
5d4 5d5 5d2 | PIER & ABUT. DIAPH. LONGIT. —— | 50 | 7-10 735
503 | PIER & ABUT. DIAPH. LONGIT. —— | 30 | 64 198
544 | PIER DIAPH. LONGIT, e 0 jio-io i3
A s e ¢ e 6 505 | ABUT. DIAPH. ENDS \ 2 | 57 70
= e Inla B ! 596 | ABUT. DIAPH. LONGIT. B.F. — 16 26-2 437
— 5 — 5 537 | PAVING NOTCH LONGIT. — 5 | 266 | 2ol
D=2} D=2} 0=2} D=2} 5d8 [ ABUT. DIAPH. WING EXT. LONGIT. — 48 -0 551 TOTAL C.Y. 414.0
T T T T
| j j | ;'l j Sel | PIER DIAPH. HOOPS - PIER 2 (] 20 |12-i0| 268
Se2 | PIER DIAPH. TIES ENDS [E— R 0 ESTIMATED QUANTITIES - SUPERSTRUCTURE
| 2-a -7 4 -1 53 | PIER DIAPH, TIES | a0 [ 35 143 (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
i 5e4 | PIER DIAPH. HOOPS ENDS - PIER 2 [ 2 1271 25
Sel Se4d Se5 Seg 565 | PIER DIAPH. HOOPS - PIER [ ) 20 | 126 261 ITEM UNIT QUANTITY
596 | PIER DIAPH. HOOPS ENDS - PIER | = 2 e 25 STRUCTURAL CONCRETE (BRIDGE ) YD, 2140
: STRUCTURAL STEEL LBs. 7106
i:; :gﬁ? ES?ELNS?O:\]OTUGI‘!EIT N ‘32 f;'i 22:‘3 REINFORCING STEEL EPOXY COATED LEsS. 96,529
. : — a PRETENSIONED PRESTRESSED CONCRETE BEAMS LXD60 EACH 5
3 . _F . Wb N 8?‘ ABU? EXIEES:OE LONG:;' 2 7,'? “63 PRETENSIONED PRESTRESSED CONCRETE BEAMS LXD70 EACH ©
| [ Py I e Y o 85 | ABUT. EXTENSION LONGIT. —_1 3 9= 3 PRETENSIONED PRESTRESSED CONCRETE BEAMS LXDY0 EACH B
CLASS 20 EXCAVATION CU.YD. 160
1-7 -4 7 p— -~
L L2 o | 891 | ABUT. VERT. 152 | 86 | 2,996 WP10x57 STEEL | FURNISH 10 @40 W, A ; 10850 E.A.| LF. 300
— - R 83 893 | ABUT. DIAPH. VERT. B.F. 62 1676 | 2,731 BEARING PILING | DRIVE 0@ 40" W. A.; 100 507 E.A. 300
Re? 5e3 694 | ABUT. DIAPH. WING EXT. VERT. a0 | 73 436 SREBORED HOLES AR 00
|
26'-0 34 12'-0 5hl | ABUT. WING HORIZ. —— | 56 | 6-8 389
Al 5h2 | ABUT. TO WING ANCHOR — f 47 33
| VNS | |
D=6 ;ﬂ\' D=8 q 5jl TOP OF SLAB TRANSV. (AT RAIL) — 536 6'-3 3,494
R A
5kl | PAVING NOTCH TRANSV. = 64 | 49 37
8FI 8g3 5k2 | PAVING NOTCH TRANSV. J 54 | 35 228
Sp! ABUT NT HOOPS = 148 10 -6 Le2!
'.2,1 '.E,‘ Sp2 | ABUT. EXTENSION HOOPS [=] 2 108 267
— — oA 6p3 | ABUT. BOTT. AT PILES — 32 | o8 320
| | of 5 5pd | ABUT. HOOPS AT ENDS =] 5 116 96
o & = <
& & oez) D=4} ™ & Ssl | WING VERT, — 56 | VARIES 263
O Sl SN RN 411 | UNDER BEAMS AT ABUTMENTS N 12 -9 38
- T Al AT A -
2-7 2'-8 3-8l
#2 | PILE SPIRAL R 20 | 386 129
5p| 5p2 6[)3 SPIRAL SPACERS, L 7/8 x 7/8 x 1/8 x 0.70| —— a0 | 1-io 51
- T
°
3-9 N
IND
>‘ =) NS
£y N
L = b
g D=2 ° _O/VLA peang” £
< - , . i o | ok
‘((: 1°-0 1°-0 3113
& bkl Hk?2 4711 >
3 DESIGN FOR 32° SKEW (L.A)
= - ’ 1
2 BARRIER RAIL - SEE DESIGN SHT. NO. 29| 12,209 DUAL 223'-0 x 40’-0 PRETENSIONED
| NOTE:ALL DIMENSIONS ARE OUT TO OUT. D= PIN DIAMETER. REINFORCING STEEL (EPOXY COATED) - TOTAL (LBS. | 96,529 PRESTRESSED CONCRETE BEAM BRIDGES
& 70'-9 & £0°-9 END SPANS 91'-6 INTERIOR SPAN
n SUPERSTRUCTURE DETAILS-WESTBOUND BRIDGE
= STA. 35647031 (§ OFF. RELOC. U.5.34) MAY, 2006
3 JEFFERSON COUNTY
4 1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _16  0fF _32 FILE No. 29488 DESIGN NO. 1203
&
| pEsion TEAM EDS/GUK/DLE AUTOBRIDGE OUTPUT MODEL JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-5I | SHEET NUMBER 17
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BENT BAR DETAILS REINFORCING BAR LIST - EPOXY COATED CONCRETE PLACEMENT QUANTITIES - C.Y.
{ONE SUPERSTRUCTURE AND Tw0 ABLTMENTS) (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
-5 _1°-03 BAR LOCATION SHAPE NO. |LENGTH|WEIGHT SECTION TOTAL
56} 10 ) _ 6l | SLAB TRANSV. TOP & BOTT. 483 | 4210 | 51,074 ] | SECTION | - SLAB, ABUT. DIAPH., WINGWALLS 935
o B i 5 602 | SLAB TRANSV. TOP ENDS ——— | 60 [VARIES| 1,885 | SECTION 2 - 5LAB 6.5
< . 6 THUS 593 | SLAB TRANSY. BOTT. ENDS —— | 0 |variEs| 1,945 | [sEcTion 3 - sLaB, ABUT. 01APR., WiNGWALLS 8.6
e = SECTION 4 - SLAB, PIER DIAPH. 44.8
D=2} = TI J D:Z;{\FG THUS 5bl | SLAB LONGITUDINAL, TOP & BOTT. ——— | 582 | 395 | 23,927 | sEcTion 5 - SLAB, PIER DIaPH, 5.5
j T AN 852 | SLAB LONGITUDINAL @ PIER | ——— | 92 | 226 | 5527 |_WEST ABUTMENT FOOTING 25.8
B5d| 7 & — EAST ABUTMENT FOOTING 25.2
5d1 | PIER DIAPH. ENDS [— 12 3-8 76| | aBUT. wings 4 AT 1.7 CU.YDS. EACH 6.8
5d4 5d5 5d2 | PIER & ABUT. DIAPH. LONGIT. —— | 50 | 7-10 735
503 | PIER & ABUT. DIAPH. LONGIT. —— | 30 | 64 198
544 | PIER DIAPH. LONGIT, e 0 jio-io i3
s & c & s & s 6 5d5 | ABUT. DIAPH. ENDS N 1z | 57 70
= e Inla B ! 596 | ABUT. DIAPH. LONGIT. B.F. — 16 26-2 437
— 5 — 5 537 | PAVING NOTCH LONGIT. — 5 | 266 221
D=2} D=2} 0=2} D=2} 5d8 | ABUT. DIAPH, WING EXT. LONGIT. — 48 -0 551 TOTAL C.Y. 412.8
T T T T
| j j | ;'l j Sel | PIER DIAPH. HOOPS - PIER 2 (] 20 |12-i0| 268
Se2 | PIER DIAPH. TIES ENDS [E— R 0 ESTIMATED QUANTITIES - SUPERSTRUCTURE
| 2o-a -7 -1 5e3 | PIER DIAPH. TIES | a0 | 35 143 (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
i 5e4 | PIER DIAPH. HOOPS ENDS - PIER 2 ] 2 121 25
5el 5e4 5e5 5e§ 565 | PIER DIAPH. HOOPS - PIER [ ) 20 | 126 261 ITEM UNIT QUANTITY
596 | PIER DIAPH. HOOPS ENDS - PIER | = 2 e 25 STRUCTURAL CONCRETE (BRIDGE ) YD, 4178
: STRUCTURAL STEEL LBs. 7106
i:; :gﬁ? ES?ELNS?O:\]OTUGI‘!EIT N ‘32 f;'i 22:‘3 REINFORCING STEEL EPOXY COATED LEsS. 96,529
: : — a PRETENSIONED PRESTRESSED CONCRETE BEAMS LX0GO EACH 5
3 . 3 . Wb N 8?‘ ABU? EXIEES:OE LONG:;' g 7,'? “63 PRETENSIOMED PRESTRESSED CONCRETE BEAMS LXD7Q EACH ©
| [ Py I e Y o 85 | ABUT. EXTENSION LONGIT. —_1 3 9= 3 PRETENSIONED PRESTRESSED CONCRETE BEAMS LXDY0 EACH B
L1 [, 2-a -0 | R80T VeRT ‘ - CLASS 20 EXCAVATION CU.YD. 160
891 | ABUT. VERT. 32 | 8-6 | 2,996 WP10x57 STEEL | FURNISH 10 @45 W. A.; 10 @50 EA. | LF. 950
— 4 o 8€3 893 | ABUT. DIAPH. VERT. B.F. —— [ e [es]am BEARING PILING [ DRIVE 10045 W A 100 50 EA 520
Re? 5e3 694 | ABUT. DIAPH. WING EXT. VERT. a0 | 73 436 SREBORED HOLES 080 =50
26"-0 -3 5h1 | ABUT. WING HORIZ. — 56 6-8 389
Al 5h2 | ABUT. TO WING ANCHOR — f 47 33
| VNS
[EPYGAN - Sjl | TOP OF SLAB TRANSV.(AT RAIL) — 536 6-3 3,494
\’4@[
5kl | PAVING NOTCH TRANSV. = 6 | a9 37
8FI 5k2 | PAVING NOTCH TRANSV. J 54 | 35 228
Spl | ABUTMENT HOGPS = 148 06 | 1e2l
S &, Sp2 | ABUT. EXTENSION HOOPS [=] 2 10°-8 267
— — A 6p3 | ABUT. BOTT. AT PILES — 32 | 68 320
o] o /T Sp4 | ABUT. HOOPS AT ENDS =] 8 116 96
o l & l ; = <
& & \ D=4} ™ & Ssl | WING VERT, — 56 | VARIES 263
D=2}
@) r-ebl 8 sl
s e TTu 4t1_| UNDER BEAMS AT ABUTMENTS N 2 | 49 38
“Ca
#2 | PILE SPIRAL R 20 | 386 129
5p2 6[)3 SPIRAL SPACERS, L 7/8 x 7/8 x 1/8 x 0.70| —— a0 | 1-io 51
- T
?
3-9 N
W,
>o NS
£y N
L = b
(\i b-2} o _0/744 D2 N
S B u{ng'—oJ 11
& . . e .
& -0 -0 o
¢ 5k | ok 2 4t _
3 DESIGN FOR 32° SKEW (LAY
=1 - ’ 1
2 BARRIER RAIL - SEE DESIGN SHT. NO. 29| 12,209 DUAL 223'-0 x 40’-0 PRETENSIONED
= NOTE: ALL DIMENSIONS ARE OUT TO OUT. D= PIN DIAMETER. REINFORCING STEEL (EPOXY COATED) - TOTAL (LBS.) | 96,529 PRESTRESSED CONCRETE BEAM BRIDGES
=] 70°-9 & 60°-9 END SPANS 31°-6 INTERIOR SPAN
a SUPERSTRUCTURE DETAILS-EASTBOUND BRIDGE
z STA. 35647031 (§ OFF. RELOC. U.5.34) MAY, 2006
Sl JEFFERSON COUNTY
7 1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _|7 of 32 FILE No. 29488 DESIGN NO. 1203
& —
| pEsion TEAM EDS/GUK/DLE AUTOBRIDGE OUTPUT MODEL JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 13
27-APR-2006 07:11 dbackou W:\Pro jects\51034030A94\BRFinal\51034105_1203.brg 5112035017 \\NTPPRTSVR2\BrgTif
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BEMCH MARK: 20 - 17 x 60" IRON PIPE NORTH OF LIBERTYVILLE
22920 § TO § ABUTMENT BEARINGS ROAD EAST OF CP#89, STA.339+36.52, 145.93 LT. ELEV. 732.415.
MEASURED ALONG GRADE
8 SPACES e 8'-9 = 70°-0 3 3 10 SPACES @ 9-0 = 90°-0 39 6 SPACES @ 100 = 60°-0 }7
. @ ® () ® @ ) ) SUTTER LIKE
= ” A7, N, \
r 1
LD A —l— —
o N
o I T & BRIDGE / 7 /
» o ™ ® /
wl| =l /
S| g Y
- e / © APPROACH ROADWAY
3| & J © / WESTBOUND BRIDGE
& -
2l el yro o 4
= o w o N
2% gl // / .
™ ! v
iy 2 = ® PROFILE
2 & / GRADE LINE
B /, /
3y T I I ri l
a0 T BEAM BRG'S ¢ BEAM BRG'S VA !
= P In7ans Iavamm ik
¢ W. ABUT. BRG. /— € PIER NO. | /Z— ¢ PIER NO. 2 ¢ E. ABUT. BRG.
TOP OF SLAB ELEVATION LAYOUT
G w. ABUT/| ¢ PIER NO. I ¢ PIER NO. 2 € E. 4BUT.
BRG. BEARINGS BEARINGS BRG
LOCATION ] 2 3 4 5 & 7 8 9 10 I 12 13 14 15 16 07 18 19 20 21 22 23 25 26 27
GUTTER LINE 700.74 | 700.55 | 700.37 | 700.19 | 700.01 | €99.83 | 699.66 | 699.50 | 699.33 | 699.31 | 699.14 | e9m.98 | 698.83 | 693.67 | 698.53 | 638.33 | 698.24 | 698.1I 697.97 | 697.84 | 697.82 | 697.68 | 697.55 697.30 | 697.18 | 697.06
BEAM LINE A 700.79 | 700.60 | 700.42 | 700.24 | 700.06 | 699.88 | €99.71 699.54 | 69338 | 699.35 | 69919 | 699.03 | 638.87 | 698.72 | 698.57 | 698.43 | 698.29 | 6us./5 | 898.02 | 697.89 | 697.87 | 6€97.73 | 637.59 637.34 | 697.22 | 697.10
BEAM LINE B 701.04 | T00.85 | (00.66 | 700.48 | (00.30 | 700.12 699.78 | 699.60 699.59 | 09942 | 639.26 | 699.00 | 69895 | 6ug80 | 696.65 | 638.51 | 698.37 | 698.23 | 63810 | 698.08 94 | 631.80 637.54 | 69142 | 697.31
BEAM LINE C 701,29 | 70110 [ 700.91 700.72 | 700.54 | 700.36 700.02 | 699.85 | 699.82 | 699.65 | 699.49 | 699.33 | 69907 | 699.02 | 698.87 | 698.73 | 698.59 | 698.45 | 69832 | 698.29 | 698.5 | 638.01 697.75 | 697.63 | 697.51
§ APPROACH ROADWAY | 701.45 | T01.26 | 701.07 | 700.88 | 700.70 | 700.52 700.17 | 700.00 | €99.97 | £99.80 | €99.64 | 699.48 | 699.32 | 699.17 | 692.02 | €98.87 | 69873 [ €98.59 | 69845 | 698.43 | s9s.2g | 698.15 697.88 | 6397.75 | 697.63
BEAM LINE D 70ta7 | 70128 [ 70103 | 7o0.90 | 70072 | 70084 7009 | 7 699.99 | 699.82 | 699.65 | cos.49 | 699.33 699.03 | 698.88 74 | £98.60 598.44 693,15 697.89 | &97.7¢ ]
BEAM LINE E 70143 | 70123 [ 70104 | 70085 | 700.67 | 700.48 | 700.31 | 700,13 | ga9.96 | 699.93 | 699.76 | 69959 | 699.43 | 693.27 | 699l 698.96 | 698.8) [ e9s.66 | 698.52 698.36 | 698.22 | 698.07 697.80 | 637.67 | 697.55
BEAM LINE F 701,38 | 70119 [ 70099 [ 700.80 | 700.62 | 70043 [ 700.25 | 700,07 | 699.90 [ 699.87 [ €93.70 [ 699.53 | 699.36 | 699.20 [ 699.04 | 698.89 | 698.74 [ 69859 [ 698.45 698.28 | 698.13 | 697.99 637.71 | s97.58 | 697.46
GUTTER LINE 701,37 | 70118 [ 700.89 | 700.79 | 700.61 | 700.42 | 700.24 | 700.06 | 699.89 | 699.86 | 699.69 | 699.52 | 699.35 | 699.19 | 699.03 | 698.87 | 698.72 | 698.57 | 698.43 698.27 | 698.12 | 637.97 697.70 | 697.57 | &97.44
_sLaB
TKEEP )
SLAB IN  AS ERECTED SLAB IN SLAB IN
45 ERECTEO— L PLACE 3 [Place 45 ERECTED—) [POACE
AN - e - s B
N =g il N N
<lh T
53 70°-0 § - § BEAM BEARINGS 3 30-0 € - § BEAM BEARINGS [ile 60'-0 § - § BEAM BEARINGS MEASURED ALONG GRAGE
S
242 s _— SLAB THICKNESS DETAILS
N BEARINGS :‘ E‘H‘TEAR\NGS HE SLAB THICKNESS (T)AT BEAMS IS BASED ON THE ANTICIPATED
<= € PIER NO. | € PIER NO.2-™ § L. ABUT. BRG.™™] 8 D DEF THESE v, ARE USED BY THE DE!
Pln 3 TO SET BEAM ELEVATIONS AND ESTIMATE CONCRETE QUANTITIES. REFER TO
L a BEAM CAMBER DATA HAUNCH DATA DETAIL SHEET FOR ADDITIONAL INFORMATION TQ AID THE
Z%j CONTRACTOR IN SETTING THE FIELD HAUNCHES REQUIRED FOR CONSTRUCTION,
2.7 4 SPACES @ 176 = 700 4 SPACES @ 22'-63 90'-0 16 4 SPACES @ 15-0 = 60°-0 MEASURED ALONG GRADE
Zaw
¥ ¥ v | ¥ ¥ e
DESIGN FOR 32~ SKEW (L.AL
P = ! 1
L S DUAL 223'-0 x 40’-0 PRETENSIONED
e S = @ ° PRESTRESSED CONCRETE BEAM BRIDGES
& 70°-3 & 60°-9 END SPANS ‘-6 INTERIOR SPAN
oL ! € PIER NO, 2 § E. ABUT. BRG,—
SUPERSTRUCTURE DETAILS - WESTBOUND
THICKNESS AT BEAMS (T) STA. 356+70.31 (§ OFF. RELOC. U.5.34) MAY, 2006
(DSED TO DETERMINE BEAM SEAT ELEVATIONS ) JEFFERSON COUNTY
JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _I8 of 32 FILE No. 29488 DESIGN No. 1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 19
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BENCH MARK: 20 - | x 607 IRON PIPE NORTH OF LIBERTYVILLE

2230 § TO ¢ ABUTMENT BEARINGS ROAD EAST OF CP#89, STA, 339+36.52, 145.93 LT. ELEV. 732.415,

MEASURED ALOMG GRADE
8 SPACES e 8-9 = 70-0 9 9 10 SPACES @ 9'-0 = 90'-0 9 9 6 SPACES @ 10'-0 = 60°-0

z PPRPPPPINEPPPPPPPE S

j 2 @9 GUTTER LINE
" / N7 \
i — PROFILE
fGRADE LINE
@ i
3 ol
v a "
LOL : © ~ Q_ APPROACH ROADWAY
s 2 oy CASTBOUND BRIDGE
5| = T
Sl 8 fw
o
Slel |2l e N
= o Wl X
2 7o = / |
&l B
@ N = i
L] <
- 8
ol )
SRR pu O s |
- - \

/‘7“*‘1 BEAM BRG'S BEAM BRG'S U LIiNE
/— € PIER NO. | /Z— § PIER NO. 2 € E.ABUT. BRG.

TOP OF SLAB ELEVATION LAYOUT

It

31
o
=
>
@
c
S
@
=z
@

TABLE OF TOP OF SLAB ELEVATIONS - EASTBOUND BRIDGE

G w. ABUT/| ¢ PIER NO. I ¢ PIER NO. 2 € E. 4BUT.
BRG. BEARINGS BEARINGS BRG
LOCATION | 2 3 4 5 6 7 8 9 10 I 12 13 14 15 7 18 19 20 21 22 23 24 25 26 21
GUTTER LINE 702.14 | 701.94 | 701.75 | 701.56 70137 | 0017 | 700.98 | 700.713 | 700.60 | 700.57 | 700.38 | 700.20 | 700.02 | 699.84 | 699.66 699.33 | 699.17 693.01 | 698.85 698.83 | 698.68 | 698.50 | 698.34 | 698.19 | 698.04 | 697.30
BEAM LINE G 702.13 | 70139 | 70180 | 701.6 701,42 | 70123 [ 701.03 700.84 | 700.65 | 700.62 | 700.43 | 700.25 | 700.06 | 639.89 | 699.7) 699.38 | 693.21 §93.05 | 698.90 | 98.87 | 698.7 698.54 | 698.33 | 698.23 | 698.09 | 697.94
BEAM LINE H 702.44 | 702.24 | 70205 | 10186 70167 | T0i.47 | 70i.28 701,09 | 70030 | T00.87 | T00.68 | 700.49 | TOO.3I 1003 | 699.95 699.61 699.44 | 699.28 699.10 | 698.93 | 698.77 | 638.60 698.45 | €38.30 | 69Y8.16
BEAM LINE I 702.68 | 702.49 | 702.30 | 7102.11 701.92 | 70172 | 701.53 701.34 | 0115 701.11 700.92 700.55 | 700.36 | 700.13 699.84 | 699.68 | 699.51 639.33 | B9%I6 | 698.99 | 698.83 | 598.67 | €98.52 | 498.37
§ APPROACH ROADWAY | 702.71 702,52 | 702.33 70194 | 701,75 | 701.56 701.37 | 70l.I8 701.14 700.95 700.57 | 700.33 | 700.21 699.87 | 699.70 | 699.54 €99.35 | 69318 | €99.01 | 698.35 | 598.69 | 698.54 | €98.39
BEAM LINE J 702.7! 702.5! 70232 | 7 70134 | 70075 | 70155 70117 10114 700.34 700,58 | 700.38 | 700.20 699.85 | 699.68 698.51
BEAM LINE K 702.66 | 702.47 | 702.28 | 702.08 | 70189 | roLio | 70L.SI 70132 | T0L12 701.09 | 700.89 700.5! 700.32 | 700.14 699.79 | 69962 | 699.45 638.53 | 698.43 | 698.28
BEAM LINE L 702,61 702,42 | 70223 | 702.04 | 70185 | 70165 | 701.46 701.27 | 70108 | 70104 | 700.85 700.46 | 700.27 | 700.09 699.73 | 699.56 | 693.39 592.5! 698.36 | 698.20
GUTTER LINE 702.60 | 702.41 702.22 | 702.03 | 701.84 | 70164 [ 701.45 701.26 | 701.07 | 701.03 | 700.84 700.45 | 700.26 | 700.08 699.72 | 699.55 | 69g.38 698.50 | 698.34 | 598.19
SLAB
[TKEEP )
SLAB IN  AS ERECTED SLAB IN SLAB IN
45 ERECTEO— L PLACE 3 [Place 45 ERECTED—) [POACE
AN < ‘e e
[ N = g i RN S SR
N RN i U LA \ P RN it ké/ A
x T
oS 70'-0 § - € BEAM BEARINGS J 30-0 § - § BEAM BEARINGS 6 60'-0 £ - § BEAM BEARINGS MEASURED ALONG GRADE
S
e SLAB THICKNESS DETAILS
= =g=] € BEAM § BEAM
£§§ BEARINGS :‘E c l_" “BEARINGS HE SLAB THICKNESS (T)AT BEAMS |5 BASED ON THE ANTICIPATED
PIER NO, | PIER N f r AT pRL —w
= gl 2-% § C.ABUT. BRG. D DEF| ARE USED BY THE DE:
Pl s TO SET BEAM ELEVATIONS AND ESTIMATE CONCRETE QUANTITIES REFER TO
L a BEAM CAMBER DATA HAUNCH DATA DETAIL SHEET FOR ADDITIONAL INFORMATION TQ AID THE
=4S CONTRACTOR IN SETTING THE FIELD HAUNCHES REQUIRED FOR CONSTRUCTION.
S‘FZ’ 4 SPACES @ I7°-6 = 70°-0 -8 4 SPACES @ 22'-63 90'-0 16 4 SPACES @ 15-0 = 60°-0 MEASURED ALONG GRADE
Zlas
,NE DESIGN FOR 32% SKEW (L.A)
@ - — =l ! 1
DUAL 223'-0 x -0 PRETENSIONED
= ® = ® PRESTRESSED CONCRETE BEAM BRIDGES
ol . 70°-9 & 60°-3 END SPANS ‘-6 INTERIOR SPAN
ke ¢ w. asUT. BRG T PIER NO : . ABUT. BRG.—™
§ W. ABUT. BRG. ¢ PIER NO. 1 ¢ PIEF 2 § E. ABUT. BRG.—
SUPERSTRUCTURE DETAILS - EASTBOUND
SLAB THICKNESS AT BEAMS (T) STA. 356+70.31 (§ OFF. RELOC. U.5.34) MAY, 2006
(DSED TO DETERMINE BEAM SEAT ELEVATIONS ) JEFFERSON COUNTY
JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _ 19 ofF 32 FILE No. 29488 DESIGN NO. 1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-5I | SHEET NUMBER 20
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BENCH MARK: 20 - 1 x 60" IRON PIPE NORTH OF LIBERTYVILLE
ROAD EAST OF CP#89, STA. 339+36.52, 145.93 LT. ELEV. 732.415.
TABLE OF BEAM LINE HAUNCH ELEVATIONS - WESTBOUND BRIDGE (SEE NOTE 1)
§ W, ABUT. ¢ PIER #I ¢ PIER #2 § E.ABUT.
BEARING BEARINGS BEARINGS BEARING
| 2 3 4 5 6 7 8 9 10 I 12 13 14 15 16 17 18 13 20 21 22 23 24 25 26 21
BEAM LINE A | 700.12 | $33.95 | 693.78 [ 699.61 | 699.43 | 699.26 | 699.08 | 698.90 | 698.71 | 698.69 | 698.56 | 698.43 | 698.30 | 698.16 | 698.0/ | 697.86 | 697.71 | 697.55 | 697.39 | 697.22 | 697.20 | £97.07 | 696.95 | 696.82 | 696.63 | 696.57 | 696.44
BEAM LINE B | 700,37 | 700.20 | 700.03 | 699.85 | 699.67 | 699.50 | 699.3! | €993 | 698.95 | 698,92 | 698.79 | 698.66 | 698.52 | £98.38 | 698.24 | 698,09 | 697.93 | 69777 | 697.60 | 697.43 | 697.41 | 637.28 | €37.16 | 697.03 | €96.90 | 696.77 | 696.64
BEAM LINE C | 700.62 | 700.45 | 700.27 | 700.0 | 699.92 | 699.74 | 699.55 | 699.37 | 699.18 | 699.15 | 639.03 | 698.89 | 698.75 | £98.61 | 698.46 | 698.31 | 698.15 | 697.99 | 697.82 | 697.65 | 697.63 | €97.50 | €37.37 | 697.24 | 637.10 | 696.97 | 696.84
BEAM LINE D | 700.80 | 700.63 | 700.45 | 700.27 | 700.09 | €99.91 | 699.72 | €99.54 | 699.35 | 699.32 | 699.19 | 693.06 | 698.91 | 698.77 | £98.67 | 698.46 | 698.30 | 698.14 | 697.97 | 697.80 | 697.77 | 697.64 | 697.51 | 697.38 | 697.24 | 697.1) | 696.97
BEAM LINE E | 700.76 | 700,58 | 700.41 | 70022 | 700.04 | 699.86 | 639.67 | 699.48 | 692.29 | 699.26 | 69313 | 698.99 | 698.85 | 698.70 | €98.55 | £38.33 | 698.23 | 638.07 | 697.89 | 697.72 | 697.70 [ 697.56 | 637.43 | 6397.29 | 697.16 | 697.02 | 696.88
BEAM LINE F | 700.71 | 700.54 | 700.36 | 700.18 [ €99.99 | 699.80 | 639.62 | 699.43 | 699.23 | 699.20 | 699.07 | 698.93 | 698.73 | 698.64 | 698.48 | £98.32 | 698.16 | 697.39 | 697.82 | 697.64 | 647.62 | 697.48 | 697.34 | 697.2 | 697.07 | 696.93 | 696.79
AISCELL ANEQLIS NDATA TARILE
Wi SLiLLANCUUDS URIA FACLC
PIER #| #,
BEAM LiNg | AU & PIE € PIER #2 ¢ E.AGUT,
BEARING BEARINGS BEARINGS BEARING
| 2 3 4 5 5 7 3 9 0 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21
ANTICIPATED
DEFLECTION DUE ALL 0 i H : : 2 H 5 o 0 j 4 [ B [ 4 ls @ 2 0 o i i & i i Q
TU SLAB (in
CROSS SLOPE | A, B,C,E,F itk
ADJUSTMENTS T
D 6 "8
ALLOWABLE MAX. | ALL 2
FIELD
HAUNCH MIN. | ALL -
NOTE | & i
TO CALCULATE FIELD HAUNCH REQUIRED AT EACH LOCATION, SURVEY THE BEAM TOPS NOTE s s = TOP OF SLAB
CONSISTENT WITH THE SPACINGS SHOWN ON THE "TOP OF SLAB ELEVATIONS LAYOUT” ON ° a4
DESIGN SHEET 18. SUBTRACT THE SURVEYED BEAM SHOT FROM THE "BEAM LINE HAUNCH HAUNCH LOCATIONS ARE AT THE SAME =
ELEVATION". THIS VALUE WILL BE THE HAUNCH NEEDED ( SEE “FIELD HAUNCH” IN HAUNCH v|3 [ |
DETAIL ). THE “BEAM LINE HAUNCH ELEVATION” INCLUDES ADJUSTMENTS FOR SLAR LOCATION AS THE ENCIRCLED LETTERS % = B - )
THICKNESSES AND ANTICIPATED DEFLECTIONS. NO ADDITIONAL CALCULATIONS ARE < oo
REQUIRED. IF THE FIELD HAUNCH EXCEEDS THE MAXIMUMS AND MINIMUMS INDICATED IN AND NUMBERS SHOWN ON DESIGN
THE MISCELLANEQUS DATA TABLE, ADJUSTMENTS TO THE GRADE OR ADDITIONAL SHUEFET 1 = 5
HAUNCH REINFORCEMENT WILL BE REQUIRED. sHee I 13,
=i~
IfC
E1
Bl
A HE
a
Slw
ww
froll
HAUNCH DETAIL &2
NOTE:
BRIDGE SEAT ELEVATIONS ARE SET BASED ON THEORETICAL CAMBER AND
BEAM DEFLECTIONS, THESE BRIDGE SEATS WILL PROVIDE A THEORETICAL
BEAM HAUNCH WITHIN DESIGN PARAMETERS. ACTUAL HAUNCHES ARE
DETERMINED UUSING SURVEYED TQOP OF BEAM ELEVATIONS AND "BEAM LINE
HAUNCH ELEVATION" DATA, ALLOWABLE MAXIMUM AND MINIMUM "FIELD
HAUNCH* VALUES ARE GIVEN IN THE “MISCELLANEOUS DATA" TABLE. “CRO3S
SLOPE ADJUSTMENT® VALUES FROM THE “MISCELLANEOUS DATA" TABLE WILL
AID THE CONTRACTOR IN DETERMINING ACTUAL FORMED HAUNCH DIMENSIONS
AT THE EDGES OF THE TOP FLANGE.
DESIGN FOR 32° SKEW (L.AJ
! 1
DUAL 223'-0 x 40’-0 PRETENSIONED
70°-9 & 60°-9 END SPANS ~91-6 INTERIOR SPAN
STA. 356+70.31 (§ OFF. RELOC. U.5.34) MAY, 2006
JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 20 0F 32 FILE No. 29488 DESIGN NO. 1203
DESIGN TEAM EDS/GJK/DLB JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-5I | SHEET NUMBER 2!
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BENCH MARK: 20 - 1" x 60" IRON PIPE NORTH OF LIBERTYVILLE
ROAD EAST OF CP#83, STA. 339+36.52, 145.93 LT. ELEV. 732.415.
TABLE OF BEAM LINE HAUNCH ELEVATIONS - EASTBOUND BRIDGE (SEE NOTE 1)
§ W, ABUT. T PIER ] T PIER #2 © E.ABLT,
BEARING BEARINGS BEARINGS BEARING
| 2 3 4 5 [ T 8 9 10 I 12 3 14 15 16 17 18 13 20 21 22 23 z4 25 26 27
BEAM LINE G | 701.52 [ 70I.35 70117 700.99 700.80 700.60 700.40 700.20 ©99.99 ©99.95 6399.8) 639.65 699.49 6£99.33 699.16 699.9% 699.81( 698.62 698.43 ©38.23 638.21 ©98.05 697.90 691.75 697.59 697.43 637.28
BEAM LINE H| 70177 | 70180 | 70142 | 70024 | 701.05 700.85 | 70065 | 7p0.44 | 70023 | 700.20 | 700,05 | 700.90 | 699,74 | 899.57 | 69%.40 | 493,22 | £99.04 | g3ges | 69866 | 69346 | 698.43 | gagog | 698.12 897.97 | 697.8! 697.65 | 697.49
BEAM LINE I | 702.02 [ 701.85 70167 701,48 701.30 70110 700.30 700.69 | 700.48 700.45 700.30 | 700.14 €99.98 £39.81 699.63 699.46 699.27 699.08 | 698.89 698.69 598,66 698,50 | 698.35 698,19 | 6€98.03 697.87 697,70
BEAM LINE J | 702.04 | 701.87 701.69 70151 701.32 701,12 700.92 700.72 | 700.50 700.47 700.32 | 700.16 699.99 699.82 633.65 699.47 699.28 699.09 | 698.89 698.69 698.66 $98.50 | 698.34 ©698.18 638.02 697.86 697.69
BEAM LINE k | 701.99 [ 701.82 701.64 701.46 701.27 701.08 700.88 700.67 | 700.46 700.42 700.27 | 700.11 ©699.94 699.77 699.59 699.4 699.22 639.03 | 698.83 698.62 698,60 ©698.43 | 698.27 698.11 697.94 697.78 €376/
BEAM LINE L | 70195 | 701.78 701.60 701.41 701.23 701.03 700.83 700.62 700.41 700.38 700,22 700,06 | €99.89 699.72 699.54 £99.35 699,16 698.97 €698.76 638.56 698.53 698.37 698,20 598.04 | 697.87 697.70 697.54
AISCELL ANEQLIS NDATA TARILE
ViSLLLLANTUUDS UAITA FACLT
€ W, ABUT, € PIER #I € PIER #2 £ EaBUT,
BEaM LiNe | E T BEARINGS BEARINGS BEARING
| 2 3 4 s 5 7 2 ) 0 I 12 13 4 5 s 7 B 19 20 21 22 23 24 25 26 21
ANTICIPATED
DEFLECTION DUE ALL 0 4 & 3 2 4 5 4 0 0 3 I 1% 1% 13 [ IS H ) 0 0 3 4 3 4 b 0
TO SLAB (i)
CROSS SLOPE | L,K,J, H G Bk
ADJUSTMENTS 1 |
1 tier "8
ALLOWABLE MAX. | ALL
FIELD
HAUMCH MIN. | ALL -
NOTE
TO CALCULATE FIELD HAUNCH REQUIRED AT EACH LOCATION, SURVEY THE BEAM TOPS N
CONSISTENT WITH THE SPACINGS SHOWN ON THE "TOP OF SLAB ELEVATIONS LAYOUT” ON NOTE B w
DESIGN SHEET 3. SUBTRACT THE SURVEYED BEAM SHOT FROM THE “BEAM LiNE HAUNCH N - : z % = TOP OF SLAB
ELEVATION". THIS VALUE WILL BE THE HAUNCH NEEDED ( SEE "FIELD HAUNCH" IN HAUNCH HAUNLH LO(”A I |ON5 ARt A | ‘ Hl: BA,\/H: d g
DETAIL ). THE “BEAM LINE HAUNCH ELEVATION" INCLUDES ADJUSTMENTS FOR SLAB (‘ (1 wl|E
THICKNESSES AND ANTICIFATED DEFLECTIONS. NO ADDITIONAL CALCULATIONS ARE LO AT | ON AS THE EN - ‘ RCLED LETTERS 8 g - - ©
REQUIRED. IF THE FIELD HAUNCH EXCEEDS THE MAXIMUMS AND MINIMUMS INDICATED IN AND NUMBERS SHOWN ON DESICGN Z =2 & o i
THE MISCELLANEOUS DATA TABLE, ADJUSTMENTS TO THE GRADE OR ADDITIONAL < [ g
HAUNCH REINFORCEMENT WILL BE REQUIRED. SHEET ‘ 9= Iy
=L~
Sf-
Zlw
Bl
A HE
a
S w
|
froll
HAUNCH DETAIL (2
NOTE:

BRIDGE SEAT ELEVATIONS ARE SET BASED ON THEQRETICAL CAMBER AND
BEAM DEFLECTIONS. THESE BRIDGE SEATS WILL PROVIDE A THEORETICAL

BEAM HAUNCH WITHIN DESIGN PARAMETERS. ACTUAL HAUNCHES ARE
DETERMINED USING SURVEYED TOP OF BEAM ELEVATIONS AND "

HAUNCH ELEVATION" DATA, ALLOWABLE MAXIMUM AND MINIMUM F\éLD
HAUNCH” VALUES ARE GIVEN IN THE "MISCELLANEQUS DATA" TABLE.

sM LINE

“CROSS

SLOPE ADJUSTMENT” VALUES FROM THE "MISCELLANEQUS DATA" TABLE WILL
AID THE CONTRACTOR IN DETERMINING ACTUAL FORMED HAUNCH DIMENSIONS

AT THE EDGES OF THE TOP FLANGE.

SIGN FOR 32% SKEW (L.A.)

DUAL 223’0 40’

T0'-9 & 60°-9 END SPANS

STA. 356+70.31 (§ OFF.RELOC. U.5.34)

JEFFERSON COUNTY

DESIGN SHEET No. 21 0F_32  FILE No. _29488

-0 PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES

91'-6 INTERIOR SPAN

HAUNCH DATA DETAILS - EASTBOUND

MAY, 2006

1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN NO.

1203

DESIGN TEAM EDS/GJK/DLB

JEFFERSON COUNTY
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PIER DIAPHRAGM

GR
MAL TO GRADE) WELD TO BE

EXCLUDED FROM THE
PINTLE RECESS

»
&
Bl
x
*
N

3" FORM BOARD MAY
BE LEFT IN PLACE|

EXTENSION

5
B

e § BRG. PAD

1
1
! MATERIAL FOR NEOPRENE
R=13 FADS TO BE OF 70
DUROMETER NEOPRENE.

BAR 1} x 3 x 2'-I

R
e

} ! ! -
SOLE B 7 x I x 1'-8} W BAR 2x 2 X2 2 | L oriving i1 into | -3 | - | ‘ r-s; |
b 2 . : L r‘ 2 >
SOLE R7x 1% 18 El 124 PINTLE PLATE " b
14K
o F h L—i"¢ DRAIN HOLE NOTE:
PINTLE T o o g T PINTLE R 12 x I} x 1110 COST OF TAPERED NEOPRENE PADS SHALL BE INCLUDED IN THE
e P - PINTLE DETAIL PRICE BID FOR "PRETENSIONED PRESTRESSED CONCRETE BEAMS".
pETAIL € PINTLE DETAIL
FIXED PIER 2

10 x 25 x 1'-8 LAMINATED

-

¢ BEAM N\
117¢ PINTLES BEARING 7‘
(SEE DETAIL ) —»] g g
T — GALVANIZED PINTLE R
MATERIAL FOR NEOPRENE BAR } x 4 x 0'-9 \IZ x Iy x I'-1a N _
o PADS TO BE OF 50 _l N
DUROMETER NEOPRENE. = A
X _
| 1-8 | x
b »
L (TYP.) T PAD (9 x | x I'-8)) /\J /\’
o il / / PART SECTION A-A
. ] ——
¢ f 'B) — SHOWING ORIENTATION OF PAD TAPER
= 1 ~ (LOOKING NORTH )
| 7 T \KEYWAY FORMED
‘L BY BEVELED 2 x 8.
4" STEEL R, ASTM-ASTO e
4 R’S REQUIRED, 95 x 1'-73 B
LAMINATED NEOPRENE PADS
I x | KEEPER BAR € PIER 2 L —E PIER T PIER NO. I
2 X 2
\ PART PLAN TN, l«—¢ w. ABUT. BRG. § PIER NO.2—»]  § E.ABUT.BRG. —»]
. i

5 BEAM SPA.@ T/-42(-)
= 37
- -
- -m

T p——— z

Lt
o EFORMED EXPANSION
8 %; PINTLE . FILLER.
, L], CTLAMINATED  pETAIL o ‘ T o S s o
Sl ean EXPANSION JOINT FILLER ARGUND. iON B-B
okt DETAIL ¢ = = PINTLE T, BEARINGS, FACE OF STEPS, SIDES ols
AND ENDS OF KEYWAYS.
DETAIL C ‘.
_ f = NG gl e
i L T e |/ TLAT & TRUE e g MEASURED 70°-9 316 609
& BAR 4 x 4 x 1'-0 o 10 % 21 x -8 LAMIKATED TOP OF PIER DETAILS ALONG GRADE BEAM LXDT0 BEAM LXD30 BEAM (X060
a L——lrm_m — NEOPRENE BEARING PADS. FIXED PIER NO. 2 NOTE: Il INDICATES LOCATION OF SOLE PLATES.

< o_
SLUVIIVIY D7D

(DIAPHRAGM CONCRETE NOT SHOWN ) SOLE PLATE LOCATIONS
EXPANSION PIER BEARING NOTES:

g
=
=
o]
[=}
[T}
=
=
Z5
as

2
on
ov
o
2l
=2 SURFACES MARKED “v" SHALL BE FINISHED ANSI 250,
<m PINTLE PLATES ARE A PART OF THE SUPERSTRUCTURE “STRUCTURAL STEEL QUANTITY”. DESIGN FOR 32° SKEW (L.A.)
EES COSTS OF ANCHORED CURVED SOLE PLATES AND NEOPRENE PADS ARE TO BE , P g
2F INCLUDED IN THE PRICE BID FOR "PRETENSIONED PRESTRESSED CONCRETE BEAMS". DUAL 223'-0 x 40'-0 PRETENSIONED
ZI THE SOLE PLATES AND PINTLE PLATES SHALL BE GALVANIZED, ALl WELDING SHALL BE
= COMPLETED PRIOR TO GALVANIZING. THE SURFACE OF THE PINTLE PLATE IN CONTACT PRESTRESSED CONCRETE BEAM BRIDGES
53 WITH THE LAMINATED NEOPRENE PADS SHALL BE FREE OF PROJECTIONS DUE TO THE GALVANIZING. 70°-3 & §0°-9 END SPANS 916 INTERIOR SPAN
&w SOUE PUATES ARE T0 BE SET IM FORMS WHEN BEAMS ARE CAST AND THE BOTTOM
-z OF BEAMS FORMED OUT AS SHOWN TO EXCLUDE CONCRETE. PIER BEARING DETAILS
=g SOLE PLATES SHALL COMPLY WITH ONE OF THE FOLLOWING : STA. 356+70.31 (§ OFF. RELOC. U.5.34) MAY, 2006
72 ASTM A 852 kb
S ASTH A 514 GRADE B JEFFERSON COUNTY

o ASTM A 709 GRADE 70 W 1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
of
gg EXPANSlON PlER | DESIGN SHEET No. 22 0F_32  FILE No. _29488 DESIGN NO. 1203
@2 oesion TEAM Epsscuk/oie | PPC BEAM BRIDGES - PIER BEARING DETAILS | STANDARD SHEET 4541A JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(I05)--2R-51 | SHEET NUMBER 23
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TO NOTES ABOUT BOLT RECUIREMENTS, SEAL END OF BEAM AT STLB ABUTMENTS,

REVISED 09-03 - MINOR WASHER SIZE CHANGED. CHANGE

ENGL|SHBEAMS.DGN 1936 - THIS SHEET ISSUED 9-8-88

of 46)

==c-- - - H[E2
i
CI5 x 33.9 (TYP.) +
- . ——— ]|
(e

T4
TYPICAL BEAM SPACING

SEE DETAIL D

5 BEAM SPACES e 7'-42 = 37'-0

SECTION SHOWING

INTERMEDIATE DIAPHRAGM

14¢ HOLE IN WEB.—

3ilir-a93

LXD60 282} 473 28-2}
LXD70 33-2) 4-7) 33-2)
LXDS0 43-24 4-14 43-2)

INTERMEDIATE DIAPHRAGM
B

OLT LOCATIONS

H.T.5. BOLT WITH HEX NUT
2 HARDENED WASHERS.

©

6" ¢ HOLE IN 4" LEG OF L
AND IN 4 x 3 x 1'-3} R

IN BEAM WEB.

LVARIES
f«

15 x 33.9 (TvP)
L+
£ weB —1 [] A DETAIL D
§ BOLT
A
DETAIL © — \ I o T
I \ 2 T
= ,‘,1 K
mow
— L 4 L4 S
AN/ B 4 &
a 1//‘L §4/\
" MIDPOINT BETWEEN | DETAIL D
- i BEARINGS. i 7
SECTION A-A I
INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL l AN
o T
!
LExdxgx (-3} ‘ \
= p el i
ONE CONNECTION DETAIL "D" o T ;
2 - "éx LENGTH H.T.5. BOLTS WITH NUTS AND WASHERS
WEB LENGTH OF | WEIGHT PER | NUMBER OF
THICKNESS | H.T.5.BGLTS | DETAIL “D* | DETAIL D" -
7 0" 4.66 LB 30 140 B
| ~BACKING F 4 x 3 x I''34 = &5 LB 30 195 7=
| -Lexdaxix1'-3, = 206 LB 30 618
ONE CI5 x 33.9 DIAPHRAGM <l ,}fﬁ
7-48 R I —
wes LéNsTH \“g‘Nc‘I* - / | """" ‘ l
THICKNESS e 5 x 33.9— ‘ \ 7‘_
I
i 6 65| 221.5 Sl xo2Y -
: i E e e s, A—A)
BOLTS WITH HEX, NUT,
1L " 1
X THE LENGTH OF THE CI5 x 33.9 DIAPHRAGM WEIGHTS 'PL‘AS‘NQ W'/;[%-HE; iﬁl;’ 20-D- DETAIL D 1479 HOLE
SHOUN N YE TABLE 1S BASED ON UNIT WEIGHT |NUMBER OF DIAPHRAGMS HARDENED WASHERS. LENGTH OF CI5 x 33.9 DIAPHRAGM _
BETWEEN THE FACE OF BEAM WEB AND 2215 LB 15 3323
END OF CI5 x 33.9,
DIAPHRAGM CONNECTION ‘
BOLTS
8 - k¢ x 023 HT.S BOLTS | yyyger oF
T i |DiAriacis
103 LB 5 155 a1 ¢ HOLES
WESTBOUND BRIDGE INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL (TOTAL LB) = 443 IN CIS x 33.9
EASTBOUND BRIDGE INTERMEDIATE DIAPHRAGM STRUCTURAL STEEL (TOTAL LB) = 4431

NOTES:

ALL DIAPHRAGM MATERIALS, INCLUDING BOLTS, NUTS AND WASHERS
SHALL BE GALVANIZED.

SHOP DRAWINGS OF THE STEEL DIAPHRAGMS SHOWING LAYQUT
AND DETAILS OF THE DIAPHRAGMS SHALL BE SUBMITTED FOR APPROVAL.

ALL COSTS FOR FURNISHING AND INSTALLING STEEL INTERMEDIATE
DIAPHRAGMS SHALL BE INCLUDED IN THE PRICE BID FOR STRUCTURAL STEEL.

THE ("¢ HOLES FOR THE }*® H.T.5. BOLTS SHALL BE CAST INTO
THE WEB. ORILLING IS NOT ALLOWED.

THE 15”“’ H.T.S. BOLTS THRQUGH THE WEB SHALL HAVE A THREAD
LENGTH OF 3% MIN. AND 4” MAX. AND SHALL MEET THE REQUIREMENTS OF
ASTM A449.

aLL BOLTS ARE TO BE TIGHTENED PRIOR TO PLACING BRIDGE FLOOR
CONCRETE WITH THE FOLLOWING EXCEPTION : BOLTS IN DIAPHRAGMS LOCATED
UNDER LONGITUDINAL BRIDGE FLOOR CONSTRUCTION JOINTS SHALL NOT BE
TIGHTENED UNTIL STAGE TWO OF THE BRIDGE FLOOR HAS BEEN PLACED.

5

DESIGN FOR 32° SKEW (L.A.)

DUAL 223'-0 x 40'-0 PRETENSIONED

1 PRESTRESSED CONCRETE BEAM BRIDGES

T0'-9 & 60°-9 END SPANS 91'-6 INTERIOR SPAN

o STA. 356+70.31 (§ OFF.RELOC. U.5.34)

SECTION B-B

STEEL INTERMEDIATE DIAPHRAGM DETAILS
MAY, 2006
JEFFERSON COUNTY
1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

DESIGN SHEET No. _23 0F 32  FILE No. _29488 DESIGN No. 1203

DESIGN TEAM EDS/GJK/DLB

STEEL INTERMEDIATE DIAPHRAGMS FOR PC BM.BRIDGES

TANDARD SHEET 1036
MODIFIED

JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-5!

[ seeeT numBER 24
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LIFTING LGOPS N LXD BEAM DATA
ab)
14" EXTRA STRONG 4, THE TOP STRAIGHT STRANDS OF BEAMS
STEEL PIPE El LXD60 ARE TO BE CUT I =f ze | [fy | No.or §w@ v CAMBER (in.) DEFLECTION (in.)& PERMISSIBLE SPACING 23
2 WITH 1’-0 PROJECTIONS AND SHOP BENT bl Sz | W~ | 5 [STRANDS|IE SR ) 2o EQ) @] WEIGHT | w Za
@ UP. THE TOP AND BOTTOM DEFLECTED 2 |as|,° e EE o APTER | MEDIATE " T IME rons) L3 |gT
= o ANDS OF Beavs Lo A —] 3 |88 3z 2|3 |E[TE€[ Sy | RELEASE | LOSSES |(ELASTIC) &t [(PLASTIC) ar HS20' LOADING sxle
& S 215|202
LXDI0 ARE TO BE CUT WITH I'-0 I Za B2 2| F 8 8= g8 STEEL] [STEEL STEEL & cH
PROJECTIONS AND SHOP BENT UP OR Sa|zy | v | H|g e T DIAPH DIAPH, DIAPH. @
40‘ DOWN AS SHOWN. THE REMAINING TOP
STRANDS ARE TO BE CUT WITH 05
R S PROJECTIONS.
FOUR BOTTOM STRANDS ARE TO BE CUT
” \\\7\?: WITH 1°-0 PROJECTIONS AND SHOP BENT (Ar— —@
AS SHOWN, THE REMAINING BOTTOM "4 v
TWO LIFTING 3 / \ s K " — TWO "¢ 270K STRANDS SHALL BE CUT OFF REASONABLY
LOOPS i STRANDS THREADED FLUSH WITH THE CONCRETE. ‘ LxD60 | 60'-0] §1'-0[ 1*¢| 19 [— | 570 [—]0.20 0.34 0.24 0.06 76 | 20.3 10.0] 623
THROUGH EACH PIPE J
12| = SLEEVE BENT AS
o | SHOWN AFTER THREAD- 2 ||lelels ]2 Lxp70 [ 70-0] Tr-o[ ) e[ 4] 6 [ s00 | 24.6]0.58 .02 0.43 0.1 76| 23.6 11.7] 90z
ING, ALTERNATE LIFTING
DEVICES MAY BE SUB-
e - |wirren ror arrroval. STRAND PROJECTION AT BEAM ENDS WHEN
@ EMBEDDED IN CONCRETE END DIAPHRAGMS LxD30 | 90°0] 91-0| ¢ | 20| & | 867 | 27.7| l.24 2.7 116 0.29 76 | 30.4 5.0 1227
R
______ P J2
LIFTING LOOP DETAIL P o n em ek e o e me o NOTES:
| THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 760 #/FT. (8" SLAB THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS
AND 7'-6 BEAM SPACING) AND ONE CONCRETE DIAPHRAGM (3191 #)OR ONE INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 20 Ib. PER
1 \ | 3d STEEL DIAPHRAGM (285 #)AT G OF SPAN. FOR DIFFERENT SLAB AND SQUARE FOOT OF ROADWAY FOR FUTURE WEARING SURFACE.
T + + _— DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL. HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE
VA =AY =B | @ DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM
7 S WEIGHT OF SLAB AND SHRINKAGE OF SLAB. M ZF[JDFI’JF;:EESRT;ESEITN‘(?N.STRANDS SHALL CONFORM TO ASTM A416
bl o
T\ESNUTMOBEBRE AANSD DEEXTAAC\IE\E)OgQTlS%'\éC?E\CCO‘L sbz = N "‘r'““TTO“TEALSE;M”REF”L'E”CDEE‘%?“’SAT“% SET%TA:Q‘WADD"%%EQ;EO GRADOEP??JFngAsgLﬁééTT‘gNBETSTASBSK OFF LEVEL & INTENTIONALLY
BRIDGE DESIGN. T E R e I ‘ (8) 8o = Actar FOR SIMPLE SPAN. ROUGHENED TRANSVERSELY T0 & FULL AMPLITUDE OF APPROXIMATELY
o1 PR ARSI o b L L 1 EXCEPT A 2 INCH WIDE FINISH SHALL BE PROVIDED ON THE TOP
=1 = Aozl - EDGE ON ONE SIDE ONLY OF THE BEAM.
| "l 4 @ TOTAL INITIAL PRESTRESS FOR LXD60 AND LXD70 BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.
‘ 15 BASED ON 12.664% T's, AND FOR LXD3O ON 757 f's. THEBEgﬁSEgolﬁEPLUEgS F‘EDOBS‘QCF;EST%AEBE i? [E’igoruszsagws oLD
| | AT 1IAN LMW TN O ACTCACNT F's = 270 ksi AND As = 0.153 sq.in. _oonel @8 BATs
: & CTION Wi PLACEMENT BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING TIME

-

C

AM IS APPROVED BY THE BRIDGE ENGINEER.
THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE

EMBEDDED IN THE ABUTMENT AND PIER DIAPHRAGMS SHALL BE

ROLGHENED FOR A DISTANCE OF 10" FROM THE BEAM END BY

SE A-A SHO
3 COIL TIES (MINIMUM
3000 LBS. PULL OUT CAPACITY) OF STIRRUPS NEA

[ ray | SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE
DES|GN STRESSES. NOTES' ( CONTINUED ) SUITABLE BOND BETWEEN THE BEAM AND THE DIAPHRAGM (N
T T = T T ° HOLES MUST BE CAST (N THE WEB TO ACCOMMODATE THE STEEL IN ACCORDANCE WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.
LUIL TIE DETAIL DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE DIAPHRAGM ATTACHMENTS AS DETAILED ON THE STEEL DIAPHRAGM UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED
IN ACCORDANCE WITH A.A.S.H.T.O. STANDARD SPECIFICATIONS DETAIL SHEET. IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,
SPEC|F| CAT|ONS' FOR HIGHWAY BRIDGES, SERIES OF 198%: (F SOLE PLATE IS REGUIRED FOR BEARING, SOLE PLATE IS TO CREEP AND SHRINKAGE.
° REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 60, BE SET IN FORMS WHEN BEAM IS CAST AND FORMED OUT BELOW FOR TRANSPORTING, THE OVERHANG SHALL BE IN ACCORDANCE
CONSTRUCTION: STANDARD SPECIFICATIONS OF THE 10WA CONCRETE IN ACCORDANCE WITH SECTION 9, f'c = 5000 psi. TO EXCLUDE CONCRETE AS DETAILED ON THE BEARING SHEET. WITH ART. 2407.13 OF STD. SPEC., EXCEPT THE OVERHANG MAY BE
DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH PRESTRESSING STEEL IN ACCORDANCE WITH SECTION 3, INCREASED TO A MAXIMUM OF 9 FEET FOR THE LXD9Q BEAM.
CURRENT APFLICABLE SPECIAL PROVISIONS AND SUPPLE- f's = 270,000 psi.
MENTAL SPECIFICATIONS,
DESIGN: A.A.S.H.T.0., SERIES OF 1989, WITH MINOR MODIFICATIONS.
[N A=SIZE
.g| aa 401 BARS TO BE EPOXY COATED L= | B=NO.
g5 3} - 3
= REINFORCING BAR LIST 2y, D24 34
S8 p :‘_T
- BEAM__W LxDeom_n Lxmow_n LXDSOM‘_A L | EPES m
58 SPAN 60°-0 16°-0 30°-0 . -7y e |1 |
w2 BAR |SHAPE NO. |LENGTH NO. |LENGTH NO. |LENGTH 7 N o™ 2" DJAMETER STRANDS STRESSED TO NOT MORE THAN 3,000
o T— T oo T2 2T 5o T & 52 3¢ | I || |LBSEACH MAY BE USED IN LIEU OF THE o BARS WHICH RUN THE
] i - , , , , l FULL LENGTH OF THE BEAM IN THE TOP FLANGE.
gl a2 | — — 34 244
own = & a0 A T 7 7 7 T 7 7 I li:ﬂ | |i — o
Zw Qi | — —_— | > 2 27-0 4\2 DESIGN FOR 327 SKEW (L.A.
SEprm| = o [ 1o-a 51 [ 101 ** |DUAL 223'-0 x 40’-0 PRETENSIONED
= oa — = P N P ot P
= ' ond — 8 o'-8 1% B8 -8 o <2 UL
] = — LRr T nse | PRESTRESSED CONCRETE BEAM BRIDGES
gg] > | — 8| 44 2] a4 | 3 | o | ] 70°-9 & 60°-9 END SPANS 6 INTERIOR SPAN
- — = - i — o4z N
3 i &l 7 =i L s = J
Tzl oy e S o LXD BEAM DETAILS
=2 dqol A 51 57 57| 87 « S STA. 356+70.31 (§ OFF. RELOC. U.5.34) MAY, 2006
7 [ - N ALL DIMENSIONS ARE .t~ IEEEERSON COIINTY
i D 2| 23 4] 23 A DIMENSS @] [ ps11a8 JEFFERSON COUNTY
o2 RADIUS TO § BAR. -7 JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
@‘3 D = PIN DIAMETER. 3d DESIGN SHEET NO. _2d OF 32  FILE NO. _29488 DESIGN NO._1203
=
g% DESIGN TEAM EDS/GJK/DLB | LXD BEAMS | STANDARD SHEET 4630 JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-5I | SHEET NUMBER 25
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6
2-74

TYPICA *oynt RE AN
IR A AT AL oA
C

ROSS SECTION

61-0 END TO END OF BEAM

BEAM LXD&0

1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET NO. 25 ofF 32  FILE NO. _29488 DESIGN NO. 1203

REVISED

DESIGN TEAM EDS/GJK/DLB

LXD BEAMS

[ stanoarn sweet 432 |

JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-5!

AREA = 63875 In?
Y, = 2437 n
I = 214,974 ind
5b2 aadbl
. _L/_i*_:r
==
oA\
;:g —“P \\;
=) : 2 TOP STRAIGHT STRANDS
gz € BRG. gal —HH I —J—<—
oe Sb2 6| 3@ 9 H
%2 4bi, 3,33 15% 4 e 5 i) 4 e -0 e 1”-3 102 "6 ¢ 3 553 AT ENDS
i Il T ! ‘ \ R
. ] 24 clear X xemp
;E ‘ — - \ ity aa EPOXY COATED BARS
| Ip— ] / / : —
Zn LXD60 L L aq ! , DESIGN FOR 5:[ SKEW (L.A.)
2F L sb3 @ 4} €5 TIE TO 4b) & b2 B v il DUAL 223’-0 x 40'-0 PRETENSIONED
T ; —— (A = PRESTRESSED CONCRETE BEAM BRIDGES
£g A LT . HE b 70-9 & 60°-9 END SPANS 31-6 INTERIOR SPAN
32 gl === g = == e S LXDeO BEAM DETAILS
ga 3e 1} ‘2@42‘ 3@ L3L2L2 L2L4L2L4 )‘ 7‘ e ranl & ‘,} STA. 356+70.31 (?,OEF;REL,OCLU:S:M) o MAY, 2006
< LA L SN " 216 (3e2] 6|2
93 X 600 § - § BEARINGS SYMMETRICAL ABOUT ¢ J : JEFFERSON COUNTY
:
o
g
&

| SHEET NUMBER 26
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NOTE: DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS
ARE AT § BEAM AND END OF BEAM.

—§ B8RG.
5b2 433742 @ 9
4b), 3¢,3d | 14% 49 10} 40 1'-0 1'-2 40 1'-4 14 @ I'-6
T P = 2 5a2 2 - 6a3
i £ -
- B iy e S - 25 1
N e O iy s S R T . R
[ I
] E—Aal\\::\: Y
. e
mlnh —5b3 e 3" ¢'S TIE TO 4bl & 5b2 / ] —
TR ]
i
HEEER e E==i==ce—c—=

{ [
Lo Latglg

70°-0 § - § BEARINGS

71°-0 END TO END OF BEAM

06-01-90

AMS.DGN 4633 - THIS SHEET I1SSUED

4'-6

2-14

15
-
-
ol

o
oo
<
PR
8
Z 1 53 AT ENDS
[ K
x
v [] 2} cLear
=
A :
T =l
n] B
£l
N
-
E] g =)
3 ) ~
3 i
2_‘ \_4 5e 2|4 \_2
BEAM LXD70

O DEFLECTED STRANDS
¥ KEEP

& DIMENSIONS AT END
a EPOXY COATED BARS

‘-0

Al "oV DE AN
A = AW sAavi
0SS SECTION
AREA = 638.75 In®
Ve o= 2437 In,
1 = 214,974 int
OF BEAM

DUAL 223'-0 x

T0'-9 & 60°-9 END SPANS

SKEW (L.A.)

40’-0 PRETENSIONED

PRESTRESSED CONCRETE BEAM BRIDGES

91'-6 INTERIOR SPAN

STA. 356+70.31 (§ OFF.RELOC. U.5.34)
JEFFERSON COUNTY

1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

MAY, 2006

DESIGN SHEET NO. 26 OF 32 FILE No. 29488 DESIGN NO. 1203

DESIGN TEAM EDS/GJK/DLB

REVISED 05-04 - BARS 4b| CHANGED TO EPOXY COATEL.

EMGLISHBE

LXD BEAMS

STANDARD SHEET 4633

JEFFERSON COUNTY

PROJECT NUMBER NHSN-034-8(105)--2R-5!

| sveeT numBeR 27

27-APR-2006 07:14
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NOTE: DIMENSIONS FOR THE LOCATION OF THE DEFLECTED STRANDS -—.‘"'8
ARE AT & BEAM AND END OF BEAM.
© rJ
o 61) 7 182
"
o] ™
+ i 7
= V \\‘
S ],
i
-0
TYPICAL "LXD" BEAM
CROSS SECTION
AREA = 638,75 in?
Yo = 2437 in.
i = 214,974 In.
—§ BRe.
sb2 45317 3 e 9 5a2, 7a3
dbl, 3¢, 3d[1J*¥ 5e 9 4e 113 S5 e 1'-2 22 @ I'-5 8l
T I 2 - 5a2 2 - 103 ! "
ik i 1 1 i 1 1 1 L E £ L
3 = T = §
~ !
o ! § Sb3 AT ENDS
| R S 0 W
't 1Y 593 8 3 ES TIETO 4l % 5o D = 8
i / 5
[ 4
= i ] /73 2y,
7#77777777777777777777 —— — a 2
L Ll L
3e 1) ]]3e3. 3 e 9 2 668 — ° g
o 90-0 § - § BEARINGS STMMETRICAL ABOUT § - S v
91-0 END TO END OF BEAM A R &4 L e
o T esres 12
e e
BEAM LXDS0
52
GH
o
jagrej
.
=
N
8% P
z DESIGN FOR 32° SKEW (L.AJ
2
oF DUAL 223'-0 x 40’-0 PRETENSIONED
T PRESTRESSED CONCRETE BEAM BRIDGES
gg 70°-3 & 60°-9 END SPANS 91°-6 INTERIOR SPAN
Tz o DEFLECTED STRANDS LADI0 BEAM DETAILS
S © Keep STA.356+70.31 (B OFF.RELOC.U.S34) MAY, 2006
S% & DIMENSIONS AT END OF BEAM JEFFERSON COUNTY
] JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
@é as EPOXY COATED BARS DESIGN SHEET No. 27 oF _32 FILE No. 29488 DESIGN No. 1203
;% DESIGN TEAM EDS/GJK/DLB I LXD BEAMS | STANDARD SHEET 4634 JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 28
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-0 END SECTION EPOXY REINFORCING STEEL - ONE END SECTION
g 3 se3 a3 12 SPACES AT 4l - 4g 41— CONSTRUCTION BAR LOCATION SHaPE | no. | LENGTH | WEIGHT
70 END SECTION STANDARD RATL Zf i - S JOINT 5cl | VERTICAL, RAIL TO WING FOOTING r 34 2-10 100
o ¢ 1o voes @Sg:qNsTm‘ucnorv @ ] H{J!g@ s @ ‘ 5c2 | VERTICAL AT NOSE, RAIL TO WING FOOTING] T 2 25 34
{ —t i { Ikl VERTICAL I 7 o' -1 g
J [ ——— T T J 5c5-13| VERTICAL Y E] VARIES 35
. I @Hﬁﬂ@]ﬂj@]j{mﬁ X
0 P !Untimliial i ixiigl el IF Sdl | HORIZONTAL 7 6-8 49
< 5oz ] N Lo =il il ]
L] | 5d2 | HORIZONTAL — 3 6-9 63
“‘I A \#;T — \Tﬂjﬂh 5d3 | HORIZONTAL — 3 3-8 "
— A =g N =542 i 5435~ Wi
| GUTTER LINE @_ ‘ ‘ © é) @ at1 | WING FOOTING TIE BARS ) 10 | varies 13
1-0 2-0 40 A I_ 3 SPS.AT 44 = 30 45
r
3 se3 |4:]3 12 SPACES AT 4} = 46 4} (INCLUDE WITH BARRIER RAIL REINFORCING) TOTAL WEIGHT (LBS.) 413
PART PLAN VIEW -
PART VIEW E-E CONCRETE PLACEMENT SUMMARY
7-0 END SECTION 7'-0 END SECTION SECTION TOTAL
8 g 1'-8 8 BARRIER RAIL ONE END SECTION 0.62 CU. YD.
o
-.—‘r.fg 1”4 HOLES (E}_ 4—%4—@ 1" HOLES /h5c3 /hSdz _(53
s ‘ SLOPE FACE ] /’ /’
2 4 OF WALL | ] J SN DA T Al o
H = 24 10 24 3 i ] | constRuCT 0N BENT BAR DETAILS
o = = 7 JOINT 5} 5 5 1o 103
° T el omesoe a2 2| s LMl + [ A
&l =3 4—*— j o B _ﬁ — T 1_‘0 f ] | D=4t ‘ O o
T H = D=3} [ S g N
) Sore | . I HiolaEE e & e ¢
5 10 ¢ H|H N o ~
T Y P o LI 5d2
T g il 2 I+
e = L 150 oF - e T N — 5c5-13 =T 5¢cl
WING Z| sc2 P
PART ELEVATION VIEW = i / = £ M-L_/m 5c3 L BAR ’x’
PROVIDE 5 HOLES FORMED WITH I"$ PLASTIC CONDUIT. COST TO el ! —5dz U a . 565 | 10
BE INCLUDED IN PRICE BID FOR CONCRETE BARRIER RAILING, 5c6 | -1k
4t BAR PLACEMENT - 5 BARS EACH LEVEL ou
OF 5d2 IN WING FOOTING =7 (_ i . sc7 | -2
_ K H BN N, 5c8 | I-3%
PART VIEW F-F o5 N jj\;
POINTS OF INTERSECTION N 30 5¢cl0 1°-63
o 2 i[= - l e
2 2 92‘ 74 5 > $ - IS Sell | 7s
ml | N 5cl2 | I-8}
T \W HOLES N e
i (& A ) It st | 5¢c2 5¢5-5¢13 Scl3 | 1-10s
E = © w NOTE: NOTE: ALL DIMENSIONS ARE OUT TO OUT.
b y CONSTRUCTION JOINT BETWEEN 4t D = PIN DIAMETER.
L | TOP OF WING AND BARRIER
s L 5 - . RAIL IS ROUGHENED CONCRETE.
& E = w e ol N N
3 K N NOT
=) P ‘1 - ftH hy \ \, o © - T o T:EEIO” RADIUS AND 1" RADIUS
> E - T [ @ = ' ARE TYPICAL AND SHALL BE
& ] B N = USED WHEN CONSTRUCTING THE
| 2 F = g i CORNERS FOR VIEW A-p,
Wiy i © 5 SECTION B-B, SECTION C-C AND
of CP © SECTION U-O.
ev _| sd i L~ e NOTE:
AE o = (b 2 THE Scl, 6 - 5c2, Sc5-13, 2 - 5d2,
e Lo - T TOP OF e 2 -5d3 AND 4+! BARS ARE TO
2]~ ] vy 11 \ WING - " BE PLACED WITH THE ABUTMENT S ——
32 + | CONSTR WING FOOTING. THE DETAILS FOR DESIGN FOR 32% SKEW (L.AJ
E ¥ 3 PLACEMENT ARE SHOWN ON THE ‘_ 1_
§§ K{efk 5c2 \: Z : JOINT | ‘_ 1543 Ed SUPERSTRUCTURE DETAIL SHEET. DUAL 223'-0 x 40°-0 PRETENSIONED
34 " ez e 565-13 o . A Te BT PRESTRESSED CONCRETE BEAM BRIDGES
o T — Se5- . :
= 1' ' '1 El s L DASHED LINES BELOW THE TOP OF 7079 & 509 END SPANS . BV-E INTERIOR SPAN
i "] OU }]‘ E'Q\NSFSECE.NTGHES?EBEUJMQE !’L‘lsgasmucmns END SECTION DETAILS - WEST & EAST BOUND
j; Ny I DETAIL SHEETS FOR PLACEMENT. STA.366+70.31 (g OFF.RELOC.US.34 MAY, 2006
B H . JEFFERSON COUNTY
sa JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
g% V I EW A_A SECT | ON B B SECT | ON C_C SECT' ON D D DESIGN SHEET No. 28 0F_32  FILE No. _29488 DESIGN NO. 1203
§% DESIGN TEAM EDS/GJK/DLB | BARRIER RAIL END SECTION DETAILS WITH 7'-0 WING | STANDARD SHEET 1017 | JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 23
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250°-0 END TO END OF BARRIER RAIL (BID LENGTH)

REINFORCING BAR LIST -

F-SHAPE BARRIER RAIL

QF BOND BREAKING

BARRIER RAIL JOINT DETAILS

ROADWAY

NOTE :

PART ELEVATI

CONDUIT AND
BE PLACED
WESTBOUND BRIDGE AND PLACED

IN SOUTH RAIL OF EASTBOUND BRIDGE

JUNCTION BOXES TO

IN NORTH RAIL OF

WIDTH ROADWAY WIDTH

SPACING,, 3

2-9%

4 EQUAL SPS. - 5dI

5

PQINT OF
INTERSECTION

3

Scl

SPACING

5dl

z-10
2'-93

INTERSECTION
2z

4 EQUAL SPS. - 5dI

10

5

=
% DENOTES THE MAXIMUM VALUE - |3
FOR THIS DIMENSION, THIS

DIMENSION MAY WARY DUE TO
CONSTRUCTION INACCURACIES.

BARRIER RAIL NOTES:

MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REIN-
FORCING BAR IS TO BE 2" UNLESS OTHERWISE NOTED OR SHOWN.

THE PERMISSIBLE CONSTRUCTION JOINTS ARE TO BE PLACED BETWEEN
ERTICAL BARS AT A MINIMUM SPACING OF 20 FEET. CONSTRUCTION JOINT
COST OF THE JOINT SEALER AND BOND BREAKER SHALL BE CONSIDERED

(NCIDENTAL TQ OTHER CONSTRUCTION,

ALL BARRIER RAIL REINFORCING STEEL iS5 TO BE EPOXY COATED.

THE CONCRETE BARRIER RAIL IS TO BE BID ON A LINEAL FOOT BASIS.
THE NUMBER QF LINEAL FEET OF BARRIER RAIL INSTALLED WILL BE PAID
FOR AT THE CONTRACT PRICE PER LINEAL FOOT BASED ON PLAN QUANTITIES.
PRICE BID FOR CONCRETE BARRIER RAILING SHALL BE FULL COMPENSATION
FOR FURNISHING ALL MATERIAL, EXCLUDING REINFORCING STEEL, AND ALL OF
IHE EQUIPMENT AND LABOR REQUIRED 10 ERECI IHE RAIL IN ACCORDANCE
WITH THESE PLANS AND CURRENT SPECIFICATIONS, (F CONDUIT 1S REQUIRED
(N THIS PLAN THE RIGID STEEL CONDUIT, JUNCTION BOXES AND FITTINGS
INCLUDING LABOR AND ANY ADDITIONAL WORK TO DO THE INSTALLATION 1S
CONSIDERED INCIDENTAL TO THE COST OF THE RA!LING.

ALL BARRIER RAIL REINFORCING STEEL 1S TO BE INCLUDED WITH
THE SUPERSTRUCTURE REINFORCING STEEL.

THE JOINT SEALER SHALL BE LIGHT GRAY NONSAG LATEX CAULKING SEALER
MARKETED FOR OUTDOOR USE. NO TESTING OR CERTIFICATION IS REQUIRED.

TOP OF THE BARRIER RAIL IS TO BE PARALLEL TQO THE THEGRETICAL §

Vi

CROSS SECTIONAL AREA OF THE STANDARD SECTION OF THE BARRIER
RAIL = 2,84 SQUARE FEET.

7'-0 END SECTION 236'-0 END TO END OF STANDARD BARRIER RAIL SECTION 7'-0 END SECTION (ONE BRIDGE WITH WING EXTENSIONS - TWO RAILS)
SEE BARRIER RAIL SEE BARRIER RAIL
-4 - 2 Q= 225-0; - - - q- TION BaR ATION HAPE | NO. NGTH | WEIGHT
END SECTION DETAILS® 4 EQ.SP.= 4 o_‘E ‘-?‘0 225 SPACES AT I'-Q = 225'-0; 226 - S¢l & 5¢2 I'-0 4 EQSP.= 40 6 END SECTION DETAILS ) [PECTION B LOCATIO SHAPE 0, LENG EIG
CONSTRUCTION 5-5¢1,5¢3,5¢14 T 5-5c1,5¢3,5c14 W 50l | VERTICAL N drz] sl 2,315
CONSTRUCTION TYPICAL PERMISSIBLE — 5c2 | VERTICAL G 452 6 -0 2,823
JOINT | CONSTRUCTION JOINT <{ o, |_BS3 [ VERTICAL r 20| 2-10 59
6t 2-2 o seco. | Bel4 [ VERTICAL S 20| 3-10 30
—re MIN. LINES OF o :
5cio | —5dl I | LAP | TSGl INTERSECTION — 5dl | LONGITUDINAL — 126 | 35-7 4,676
- t Y v T >
L e ¥ = ¥ \ + x
e+ ¥ ¥ L e + bl ] BARRIER RAIL END SECTIONS 4 @ 413 1,652
; L ; ; 4 y & SECT.
. B P P P S S | (INCLUDC W3TH SUPLRSTRUCTURL RLINLORCINGY _TOTAL (LB 12,202
5c3 (BACK / E LSCM (FRONT
FACE ) FACE)
ELEVATION OF BARRIER RAIL LAYOUT CONCRETE PLACEMENT SUMMARY
(ONE BRIDGE WITH WING EXTENSIONS - TWO RAILS)

SECTION TOTAL

STANDARD SECTION 472 FT. AT 0.1052 C.Y.PER FT. 49.7

BARRIER RAIL END SECTIONS 4 AT 0.62 C.v. 2.5

v | E | <,£ TOTAL C.v. 52.2

(TYPICAL) =
NOTE: e p—
ALL DIMENSIONS ARE MEASURED ALONG GRADE. CUNCKE IE BAKKIEK HAII_ uUAN T ITIES
JOINT SEALER ON PART PLAN VIEW | TEM UNIT QUANTITY
TOP AND SIDES —— CONCRETE BARRIER RAILING LF. 500
BOND —HATCHED AREA
BREAKING _& J INDICATES AREA
COATING —— [

ALL DIMENSIONS ARE OQUT TQ OUT. D

d
.
o

5c2

= PIN DIAMETER.

DUAL 223’0 X 40’0 PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES

70'-9 & 60°-9 END SPANS 91'-6 INTERIOR SPAN
BARRIER RAIL DETAILS
STA. 356+70.31 (?,OEF;REL,OCLULS:SA) o
JEFFERSON COUNTY
1OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _23 of _32 FILE No. 29488 DESIGN No. 1203

MAY, 2006

DESIGN TEAM EDS/GJK/DLB

AUTOBRIDGE OUTPUT MODEL

JEFFERSON COUNTY

PROJECT NUMBER NHSN-034-8(105)--2R-5!

| SHEET NUMBER 30
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LIGHTING NOTES:

CONCRETE i MASTIC PACKED SEE RM-37 STANDARD ROAD PLAN FOR ADDITIONAL INFORMATION ON
BENEATH EACH JUNCTION BOXES.
FLANGE e COVER SCREW. CONSTRUCTION SHALL CONFORM TO THE CURRENT 10WA 0.0.T. STANDARD
AND SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS.
/ CONDUIT INSTALLATION SHALL COMPLY WITH THE ARTICLE *ELECTRICAL
STAINLESS DUCTS", SECTION 2523,

STEEL SCREW — 7|
\

\

ALL “C" ENTRANCE HOLES IN JUNCTION BOXES SHALL BE DRILLED AND
TAPPED FOR THE SPECIFIED CONDUIT SIZE. ALL OTHER HOLES SHALL HAVE
A CONCRETE - TIGHT SLIP FIT. CONDUIT ENDS SHALL NOT FROTRUDE INTO
JUNCTION BOX MORE THAN 4. DRAIN PIPE END SHALL BE FLUSH WITH
INSIDE SURFACE OF BOX. GROUNDING BUTTONS SHALL BE LOCATED
APPROXIMATELY 3" FROM THE INSIDE SURFACE OF THE BOX WALL, AND NOT

=
=
9
B
-
o
= GROUNDING L= CLOSER THAN 3* TO THE EDGE OF ANY HOLE N THE BOX FLOOR. HOLES
3 RUTTON A FOR DRAIN PIPE SHALL BE PLACED IN THE LOW CORNER OF THE BOX, WITH
2 COVER —— T - o A MINIMUM CLEARANCE OF 1" BETWEEN THE EDGE OF THE HOLE AND THE INSIDE
< E SURFACE OF THE BOX waLL. TYPICAL DETAILS ARE SHOWN ON THIS SHEET.
1~ GROUNDING
=} BUTTON \ THE RIGID STEEL CONDUIT, JUNCTION BOXES AND FITTINGS INCLUDING
:f BOSSED FOR [ BOLE | FOR CONBUIT SIZE < LABOR AND ANY ADDITIONAL WORK TQ DO THE INSTALLATION IS CONSIDERED
; 5 THREADS c 27¢ RIGID STEEL SECT'ON C—C INCIBENTAL TO THE COST OF THE RAILING,
w NONE E | 4% COPPER PIPE
E
2
= O UNBING BUTTONS ARE T0 ” SECTION B-B VIEW A-A
THE GROUNDING BUTTONS ARE T© VIEW A-A
BE BLIND DRILLED AND TAPPED FOR
¥ x 0'-01 BOLTS. RM-37, TYPE | JUNCTION BOX CONDUIT LENGTH
WATERTIGHT , CAST IRON - FLUSH MOUNT
’ 29 RIGID STEEL CONDUIT - WESTBOUND BRIDGE | 248.0 LIN.FT.
( SEE STANDARD ROAD PLAN RM-37 FOR ADDITIONAL DETAILS ) 2"¢ RIGID STEEL CONDUIT - EASTBOUND BRIDGE | 2480 LinFT.
-
22111 @ -0
-y
' |
2 !
= 2"% RIGID
% 2% RIGID JUNCTION JUNCTION 2"¢ RIGID /" STEEL CONDUIT
@ STEEL CONDUI?\ / BOX BOX \ /?TEEL CONDUIT
w S —
= \=z-==z :l - - -—-—-—=-—-—-Z=Z=Z=-Z=Z==z=¢Z ::::::::::::::J L: — -
S Pk T - _ T RS
7, N
2’ AN !
- TS| // 1 | .
S xﬁ,\ <

I

||

{ |
o )

3-0

P
NS

W

<§/\ \ L L] / /\>> o comen 7]
™ - ] ~ SECTION THRU |
D ] = //////// BARRIER RAIL SECTION D-D

BN L NOTE s

TO BE GALVANIZED. CONDUIT USED FOR LIGHT POLE CHAMGED FROM 1" TO 2%,

\ a
-~ - CONDUIT AND JUNCTION BOXES TO
BE PLACED IN NORTH RAIL OF
WESTBOUND EXTERIOR ELEVATION - NORTH BARRIER RAIL - LOOKING SOUTH
EASTBOUND EXTERIOR ELEVATION - SOUTH BARRIER RAIL - LOOKING NORTH WESTBOUND BRIDGE AND PLACED

""""" IN SOUTH RAIL OF EASTBOUND BRIDGE.

(HSTDI030A.S01--LEF: THIS SHEET REDRAWN, DEVICE:ZHA0:(200,004) ARCH.TAPE NO.

REVISED 09-03 - JUNCTION BOX DETAILS CHANGED., ANCHOR BOLTS

JUNCTION JUNCTION 27¢ RIGID APZAN
F’jox BOX ﬁ* STEEL CONDUIT A DESIGN FOR 32° SKEW (L.AJ
; :::::::::::::F:: ::q::::::::::::} “: [ B /I DUAL 2231_0 X 401_0 PRETENS'ONED
7 ¥ a—— PRESTRESSED CONCRETE BEAM BRIDGES
\ \ A A \ \ T0'-9 & 60°-9 END SPANS 91’-6 INTERIOR SPAN
A X i AN LIGHTING DETAILS
FACE OF 3 \_ FACE oF STA.356+70.31 (f OFF.RELOC.US.34 MAY, 2006
- PAVING NOTCH DADT B1 AN VT PAVING NOTCH JEFFERSON COUNTY
3 AR LAY JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
= DESIGN SHEET No. 30 0F 32  FILE No. _29488 DESIGN No. 1203
g
2 DESIGN TEAM EDS/GJK/DLB LIGHTING DETAILS I STANDARD SHEET 1030A I JEFFERSON COUNTY PROJECT NUMBER NHSN-034-8(105)--2R-51 | SHEET NUMBER 3
=
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SHEET [ISSUED 0€-02 FOR WATER CROSSINGS.

ENGLISHFORESLOPEFROTECTIONBRIDGES.DGN 1007C - THIS

33 of 46)

BENCH MARK: 20 - 1" x 60" IRON PIPE NORTH OF LIBERTYVILLE
ROAD EAST OF CP#89, STA. 339+36.52, 145.93 LT. ELEV. 732.415.

COMPACTED
GRANULAR BACKFILL SUBGRADE

BETWEEN WINGS YELEV.

TG ELEVATION 4
SUBDRAIN,

4% SIBDRAIN, SEE

POROUS BACKFILL. PLACE

ABOVE HIGH POINT OF

SRAN N =
GRANULAR BACKFILL DETAILS yA/%Z;/
)

RELOCATEL

¢ SURVEY -
0
us 34| _L >

INCHES

“SITUATION BOTTOM OF

PLAN" ON THIS SHEET FOR L-inj FOOTING WEST ABUTMENT
ALIGNMENT AND SLOPE.

SECTION A-A SUBDRAIN SUBDRAIN

SUBSTITUTED FOR GRANULAR BACKRILL.

EAST ABUTMENT

18°-10

A F
NOTE: SPECIAL BACKFILL MAY BE / ?K [— OUTLET OUTLET"—I‘T

/ /// / [4"¢ PERFORATED SUBDRAIN TO BE SLOPED DOWNWARD | /.
%, . FROM THE § OF APPROACH ROADWAY AND OUTLET AS
v 7 INDICATED. RATE OF SLOPE SHALL NOT BE FLATTER B
, | THAN 27

APPROACH ROADWAY .
B!

SUBDRAIN SUBDRAIN |J

OUTLET QUTLET \8 -10

SUBDRAIN SUBDRAIN

PR e —
QUTLET OUTLET

¢ APPROACH ROADWAY
EASTBOUND BRIDGE

. 4°$ PERFORATED SUBDRAIN TQ BE SLOPED DOWNWARD
FROM THE § OF APPROACH ROADWAY AND OUTLET AS
INDICATED. RATE OF SLOPE SHALL NOT BE FLATTER
| THAN 27

——y y— "7

SUBDRAIN NOTES :

THIS PLAN SHEET SHOWS DETAILS FOR PLACING ALL SUBDORAINS AND SUBORAIN OUTLETS
REQUIRED FOR THIS STRUCTURE.

THE SUBDRAINS SHALL BE 4 IN DIAMETER AND MEET THE REQUIREMENTS OF SECTION
4143.01 B OF THE CURRENT 1.D.0.T. STANDARD SPECIFICATION, THE SUBDRAIN OUTLET SHALL
CONSIST OF A 6-0 LENGTH GF PIPE WITH A REMOVABLE RODENT GUARD AS DETAILEC ON
THIS SHEET.

THE COST OF FURNISHING AND PLACING SUBDRAIN ( INCLUDING EXCAVATION ) GRANULAR
BACKFILL, POROUS BACKFILL, AND SUBDRAIN OUTLET IS TO BE INCLUDED IN THE PRICE BID
FOR "STRUCTURAL CONCRETE ¢BRIDGE . NO EXTRA PAYMENT WILL BE MADE.

THE DIMENSIONS SHOWN FOR THE PROPOSED SUBDRAINS ARE BASED ON THE PROPOSED
GRADING LAYOUT OF BRIDGE BERMS, THE DIMENSIONS SHOWN ARE FOR ESTIMATING ONLY.
REQUIRED LENGTHS AND GENERAL LOCATIONS OF SUBDRAINS ARE SUBJECT TO CHANGE
DUE TO FIELD ADJUSTMENTS OF THE GRADING LAYOUT.

SUBDRAIN QUTLET ELEVATIONS

LOCATION ELEVATION
WESTBOUND BRIDGE WEST ABUTMENT 691.75
EAST ABUTMENT 688.10
EASTBOUND BRIDGE WEST ABUTMENT 693.18
EAST ABUTMENT 688.94

6" CORRUGATED METAL PIPE OUTLET, OR 4"¢
CORRUGATED DOUBLE-WALLED PE OR PYC PIPE
OUTLET WITH AN APPROPRIATE COUPLER. IF METAL
PIPE IS USED, THE PIPES SHOULD BE COUPLED IN

ONE OF THE TWO FOLLOWING WAYS.
I USE AN INSIDE FIT REDUCER COUPLER
(COUPLER MUST BE INSERTED 4 MINIMDM
OF -0 INTO CMP.
2. INSERT 1"-0 OF THE 4"¢ SUBDRAIN INTO

ABUTMENT FACE .
THE 6"¢ METAL OUTLET PIPE, THEN FULLY
SEAL THE ENTIRE OPENING WITH GROUT.

FORESLOPE

\ REMOVABLE RODENT GUARD.
SEE MATERIALS [|.M. 443.01

\
ﬁ\\“o .

\ s,

4*¢ PERFORATED
SUBDRAIN ( POLYETHYLENE
CORRUGATED TUBING ).

TYPICAL SECTION OF SUBDRAIN OUTLET /ijf§f>wh“
MM

I
A L rvsinerring
FABRIC

TOP VIEW FRONT VIEW
REMOVABLE RODENT GUARD DETAILS
OUTLET DETAILS

DESIGN FOR 32° SKEW (L.A.)

DUAL 223'-0 x 40'-0 PRETENSIONED

of ‘ /) o/ PRESTRESSED CONCRETE BEAM BRIDGES
in} /  SURDRAIN SUBDRAIN wl 70'-9 & 60°-9 END SPANS 31°-6 INTERIOR SPAN
18-10 GUTLET QUTLET 18-10 SUBDRAIN DETAILS
DADT CITIIATIAN DI AN STA. 356+70.31 (& OFF.RELOC. U.S.34) MAY, 2006
AR SETUATIUVIN T LAY \JEF‘F‘ERSON COUNTY
SHOWING SUBDRAIN LOTATION JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _31 0fF 32  FILE No. _29488 DESIGN No. 1203
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ES
BRI z L6 3-0t MAX. . . )
° M =
GENERAL NOTES: SUBDRAIN J _ 2 ["MIN ‘ L | . ‘ MIN. |
MACADAM STONE SHALL BE PLACED ALONG THE SIDE OF THE BERM N ) | > 1 T
WING AND ABUTMENT FOOTING S SHOWN IN DETAIL "A" THIS IS é} — — Tled ] O = B o o
TYPICAL AT EACH CORNER OF THE BRIDGE UNLESS OTHERWISE NOTED - T 1
IN THE PLANS. THE MACADAM STONE AT THESE LOCATIONS SHALL BE 4" x €' TREATED I § 3¢ HOLES FOR 3'® x I'-6 STEEL PIN
UNDERLAYED WITH ENGINEERING FABRIC MEETING THE REQUIREMENTS TIMBER EDGING OR REBAR. DRIVE PIN OR REBAR
OF 4196.01 C. VERTICALLY TO }* (£)BELOW TOP
THE MACADAM STONE SHALL MEET THE REQUIREMENTS OF 4122.02, i @ |SURFACE OF TREATED TIMBER.
COARSE MATERIAL (NO CHOKE STONE IS ALLOWED ) Q O Q O\@ 4" 6" TREATED TIMBER
WOOD PRESERVATIVE TREATMENT FOR THE TIMBER EDGING SHALL X
MEET THE REQUIREMENTS FOR GUARDRAIL POSTS, SAWED FOUR SIDES, T =S = B PTa \J Om(l O O@= 1 A i !
. MACADAM ' 5 Ya @
AS SPECIFIED IN 4161 W ! o 5O o C oy 3 boo()“’ 3 Ooooo U OOOO 3 Oooo() 5 EDGING DETAILS
THE MACADAM STONE SHALL BE DEPOSITED, SPREAD, CONSOLIDATED STONE (& a D
AND SHAPED BY MECHANICAL OR HAND METHODS THAT WILL PROVIDE THICKNESS ) 20 O ,er\(\o Ty \)ug rwm\)unu rv»' o \ \_ KRS o
UNIFORM 6 DEPTH AND DENSITY AND PROVIDE UNIFORM Q Q (@4 UQO A UQOO 0 A Qo A M N
SURFACE APPEARANCE. 0 ¢ 0 g o ] l
PAYMENT FOR THE BRIDGE WING ARMORING AND MACADAM STONE — ,’ =5 4
SPLASH BASINS, SHALL BE INCIDENTAL TO THE BID ITEM “STRUCTURAL T N ~ s ;N —
CONCRETE (BRIDGE)" AND SHALL INCLUDE COSTS OF ALL MATERIAL AND EURURANEN N ~ o~ N~ ~
LABOR TO CONSTRUCT THE WING ARMORING AND SPLASH BASING S ‘ v N ™~ T / AN
SHOWN ON THESE PLANS. | A N ™~ Y [\ N
MACADAM STONE SPLASH BASINS AS DETAILED ON THIS SHEEET SHALL [ 4N \ N N ~ = ~
BE PLACED UNDER EACH DECK DRAIN. THE MACADAM STONE AT THESE | N ~ / N ~ SUBDRAIN
LOCATIONS SHALL BE UNDERLAYED WITH ENGINEERING FABRIC MEETING | A Y N N ~ ; (Y \ S, SUBDRA ENGINEER ING
THE REQUIREMENTS OF 4196.01C. ! \ N\ ~ = / ) b FABRIC
| [ > . ~ ~_ [ \ DI AAL e ATAN
! | \ \ N [N N ~U , \ N | I YFICAL SEC TTON
| I N N N ~ KEFER IO "SUBURAIN UETAILS" SHEE | i
[ | \ \ AN ‘ AN IN THIS PLAN FOR SUBDRAIN LENGTH ‘ OF SUBDRAIN QUTLET
| \ \ N / 1
‘ \ \ \ N R 3-0
\ \ FACE OF
| ‘ . \ \ N FOOTING ” v ”
\ ) N ; N ENGINEERING FABRIC ENDS
| 7
\ \ N y ARE TO BE BURIED
| | \ \ . P oo 6" TO PREVENT |
/ UNDERMINING.
TAD AV AN a1 1] ~re YT YWl 'YV ral=18 YVal W AL AL A TrEAIC L AR
1 VF lcYW Ur INL ARMURI NG I NL CATCNDIUN

E |
i ke MB%\SS@ ) \‘ T~

'\ |ENG\NEERING
= wl Fasric

8'-0 WINGWALL A MACADAM STONE (
(6" THICKNESS ) PIN OR

— REBAR
BEES SECTION  A-A
o) O
e} BARRIER RAIL
. Q ogo 550
®

;i o /

°© O

& OQO OQ

2

7] . 20 s s R — 1

- SPLASH WINGWALL EXTENSION

] BASIN

b DI AN VIEW NC |

v FLAN Vicw Ur |
SPLASH BASIN
== 8-0 ENGINEERING FABRIC _/ ABUJMENT FooTING
. ET?\?EUTND SROCK SPLASH F
=9 [ Basin
&S
S
o MACADAM STONE
;5 (6" THICKNESS )

o]
‘%‘5 WINGWALL — ™~
%% PLA H A N DESIGN FOR SKEW (L.A.)
3 SUBDRAIN —3 4 4
:(S AMAFAH?M STUNESSPLASBH Ré\!\l SHALL BE CENTERED DUAL 223 0 X 40 0 PRETENS | ONED
28 DIRECTLY UNDER THE BRIDGE DRAIN, WHERE WATER MacaDaM SToNE — /& PRESTRESSED CONCRETE BEAM BRIDGES
25 WOULD OTHERWISE LAND ON SOIL. (6" THICKNESS)  / 70'-9 & 60°-9 END SPANS 31°-6 INTERIOR SPAN
[ i
T ENGINEERING FABRIC— BRIDGE WING ARMORING & SPLASH BASINS - WEST & EAST

s
23 PROFILE VIEW OF WING ARMORING WITH WING EXTENSION ST 35607031 (£ OFF.RELOC. US4 war, 2008
o JEFFERSON COUNTY
o8 JOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
§£ DESIGN SHEET No. _32 0fF 32  FILE NO. _29488 DESIGN No. 1203
@2[ oesion TEAM £pS/Guk/DLE [ | [ JEFFERSON COUNTY | PROJECT NUMBER NHSN-034-8(105)--2R-51 [ seeeT numBer 33
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CUT MOISTURE
CUT DENSITY (pcf}
PLASTIC LIMIT

21,
104,

B~630

§ WEST ABUT. 8RG. § WEST FIER
ELEV. = 702.35 ELEV. - 700.79

BENCH MARK: 20 - I” x §0" IRON PIPE NORTH OF LIBERTYVILLE THIS SHEET IS INCLUDED T SHOW
e
ROAD EAST OF CP#89, STA.339+0 097,460,814 LT, ELEV 732415 LT R eTE s sHOMN ELSEWHERE
IN THESE PLANS SHALL BE USED FOR
L STRUCTURE CONSTRUCTION.

& EAST PIER § EAST ABUY.BRG.
ELEV. = [699.03 L ELEY. = €96.08

sarea

b33,

685,10
b/5.85

0, fee)

CORE-OUT\

—T0P O BERM — 0P G PIER CAP TOP OF PIER (AP TOP OF BERM (BEAW SEAT PROPOSED S e mactors Foundsion '?ﬁé‘i";"em":ﬁgﬂrT’;“;’y;"‘iﬁ."’é?*?a"ﬁ

IFI system ot zast obutment,

| | | placed 2 feet of surchorge (overicoad) fil) over the subgrode

05380 e s [ H: 62 {OELE 6T ELEY 69300 aec ey | Jamcensy fowe O0JB B enb it o Tl 2747t o7 200
FLEV.- 69588 P}

at the top of the embonkment, Approximate outling of

NKIFT

ond surcharge fill is shown on the plon view of this sheet.

\ ‘/_- Y‘ 695 54 IF1 sy$tem is shown on the plan ond profile of this sheet
‘H ————————— —

(| P . Design criteria for the IFI system to have included less *had

: 0.2 inches of remaining

66601
636,17
64633
63648
62604

NOTES:

FIRM SILTY=CtAvSN
.IF.F SILTY A (miN=

settlement ofter o Jeloy of £0 doys
DES’CN HlGH WM’ER | ofter fill plocemen: ettlement magnitude ond rafeFT be
_ 2valuated ond verified by o geotechnical engineer/IFI systom
INDICATES LAYER THICKNESS (f%.) 685 0 deslgner using field Gord Fram bestiement lates inatolies
ot the indicoted locations by fhe Grqdmg Contractor,

ELEY, = 67510 i ) 5 )
) B B TG \>\' o B prior fo inatolling abutment pites.
W

Controct included installation of Core-qut

GRANULAR BLANKET {“’EX'SF- GRADE : 6?&85 z;gv:?:;mc;enr;:ei:% procedure atr the west gbutmen:
I .

QVER IF| SYSTEM Approximote outline of the core-out ond replacemem is
shown On tnis sheet

———— BLOW COUNT Wl
_ intermediate Foundotion Improvement system woe installed
mi —2 LAYER N. BLOWS d at Ecsf Abutment as port of prevnousy(;radmg Controct.
- - R NHSX-3 3H-81. Core-out and replacement pracedure

+_Abutment 0s port of the previous

| ) ) ) 0s performed ot Wes
% rﬁ A2 = N WOH g2 5 GrcauPng Contract NHSX-34-3(94)--31-51. See sheets
”11. | ! J 0.08, 0.0%, .10 and Q.11 of the Greding Controct, Included
N

T
_ ITdF’r'

feital

05 3PS sheers for fhis bridge, ond which are included for
informationol purposes enly, for additional information

HHS$X-34-8(94)~-3H-51 Q.08 on $P$.03
N NHSK-34-B(34)--§H-5I Q‘?’ on SPS‘gg

NHS$K-34-B{94)--3H-51 Q.1 on S5PS.06

636 48 Settlement Plate Cetail
h LOCAT ION @ gfgrjsr;r?nzds%z:s,ktlhsss‘ teer
JEFFERSON COUNTY

T-75 4, R-10W :
626 64 SECTION 2/3 Station 380+07, LT 83 feet
LIBERTY THP,

US. HHY OVER UNNAMED CREEK

L>I‘N.|ES‘T0‘h:|E : V 6'680 SHELBY TUBE CORE DATA

" HARD SHALE

ALL QIMEMSIONS IN FEET UNLESS . —lmf N= /4
6'680 NOTEQ OTHERWISE. gzl N 28/4 ‘ BORING NO, B-690 B-6930|
D6 ml N= “ CORE DEPTH (70 21.5-26.5 ) 5-26.5. 26.5-3L.5 DEPTH IN FEET 1 16
THIS" PLAN NOT 'TO' SCALE, ‘
s R . 07 WN=50,0.1" = |BEGQVERT % 2 2 190 CLASSIFICATION [AASHTO) —= -
696.% ALL STATIONS AND ELEVATIONS SHOWN ON THIS = . © IDRY CENSITY pef 135 128 606,% CDEFF.CONSOL. sq.ft. /DAY —- -
PLAN ARE IN FEET = %‘8&2@”@5 COT;l ENT % 555 ] é%% ) TRIAXIAL COMPRESSION  UC uc
UNCONFINED COMPRESSION DEPTHIf+)22 22 COHESION - E::_ 1100 2820
FRICTION COI . - -
S 8-690 8-691 B-6%2 8-693 9l MO TLRE enT « 18 re
DENSITY - pef 104 1190
UC-UNCONFINED COMPRESSION te=1/2 Qu)

N GEOTECHNICAL DESIGN
T N
o i k. engoeerog o . e
design vere made by me or by ather duly licenseG Profes
smr\al Engmeers wnder the laws of the State of lova,
o) M © M P, 22, 2005
§ U.3. 34 OFFICE 2 213 o
OO - % o0& | WTCHaEL D RINGLER e
e —. I ST O “y S Franind vr Typed M.
(_:l ”h'mmrn\w““‘ ¥y license renewal date is Decomber 31, 2005
w (2] Pagos or shaets covered by this seal: SPS.01 - SPS.06
< W
~M
OESIGN FOR 32° SKEW {L.
o 1
,:*3"- DUAL 223'-0 x 40'-0 PRETENSIONED
P2 PRESTRESSED CONCRETE BEAM BRIDGE
o INTEGRAL ABUTMENTS TEE PIERS
- 70'-9, 60-9 END SPANS 91 -6 CENTER SPAN
£k SOILS PROFILE SHEET
: ‘ d STA 356475.30
558 Joens core (T Jeuow® (=T JrLusoep [T jsececs so i e SITUATION PLAN 1WA oEPAR‘I_r'AE«lT: OFFE‘ISBEFgﬁriTIOCNQHGTWIYYDIVISION
(B Jsewsre (M Jsvesy  ER@=oren [ Jrorsrore {EITTJwsunaene T Joandy sl B0tk | yq 40— | CME Automatic SPT Hammer OESIGN SHEEY No L oF B FWE N0, 29488 bEsien no._ 1203

-
SHUCK-BRITSENee 7% % sa1no e Tlerracon

JEFFERSON COUNTY Iw NHEX«034-8(105)-- 3H-51 ISHEET NUMBER  SPS.0I
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CUT MOISTURE
CUT OENSITY (pcf)
FLASTIC LIMIT

B-694

7,

12z,

z

BENCH MARK: 20 - J" x 50" IRQW PIPE NORTH OF LIBERTYVILLE
ROAD EAST OF CP®89, STA 333+09.097, 460 814 LT ELEV 732415

THIS SHEET IS |NCLUGEC TO SHOW
SOIL  INFORMAT ION,

AILS AND MOTES SHOWN ELSEWHERE
1IN THESE PLANS SHALL BE USEGC FOR

e e

XA
bEa.10
61585
66601

6361
b46.53

Bi6d
G|
G630
{065
57

CORE OUT\

NOTES

ALL GIMEMSIONS I
NOTEQ OTHERWISE

THIS-PLAN NOT TO: SCALE

S
[S] A2 [unY
g

FEET UNLESS

-

ALL STATIONS ANC ELEVATIONS SHOWN ON THIS

PLAN ARE IN FEET.

LL: STIFF

LTY CLaY

| ELEV. = 67549

’ ~DESIGN HIGH WATER

GRANULAR BLANKET-
OVER'IF) SYSTEM

1\ BOTTO OF F16,
| ELEY. = 6812

VA

TLAYER - N, BLOWS

| STRUCTURE CONSTRUCTION,

¢ WEST ABUT, BRG. € WEST PIER ¢ EAST FIER ¢ EAST ABUT. BRG.
ECEV. = TOL41 | ELEV. = p99.92 ELEV. = [698.34 [€LEV.: 697.52
BEAN SEAT o TRHR TGP, | 1000 B | BA ST
10538 B 6%\ e 0 IR TR ! ______ E_LEV_-__o_90.09_\ BLEV - 69203 Egﬁggsw 105,38
S Y. | -

[Previous cradmg Controct mcludcd desngr\ ond instatlation
aont {iFi) sysiem at sast

abufmem‘ afrer Insrcllahm ‘oF IFl sysfem o1 egst abutment,

rading Controctor to have instolled 2 feet of gronuiar

6334

BLOW COUNT

lankat ovar IFi system. Grading coatractds dlso to have
placed Z feet of Surchorge (overiond] fill over the subgrade
ot the top of the embankment, Approxlmufe outline of

IF]l system is shown on the plon ond protfile of this shaet
ond surcharge fill is shown on the plon view of this sheet.
n critgrio for the IF| system to hove included less thon|

062,10

settlement offer o deloy of 60 days
ettiement magnitude ond rate t
evoiuated and verified by a geotechnical engineer/IFI system
[designer using fielg dotd from Settlement Flates instdlled
ot fhe indicoted locations by fhe Grodmg Controctor,

0.4 Inches of remainiry
ofter fill plocement,

b5

prier to insToliing abutment pile:

bE601

Prevrous Grading Contracy included instalfation cf Core-out
1t procedure ot the west obytment,

Approxvmafe outling of the ¢ore-out and replccemer\f is
shown on this sheet.

636.11

Intermediate Foundahon Improvement system was instolled

ZINDTCATES LAYER THICKNESS (#4.)

N=22
N=50/4*

ot Eost Abutment as part of previous Groding Conteact.
HHSX+34-8(94)--. 364 51. Care-out and replocement procedure
was performed ot West Abutment os port of the previous
Groding Contrgct NHSX-34-8(94)--34-Sl. Sge sheets

QOB 2,03, QID ond Q.Il of the croumg Contract, included

646,33

N=52
UC=12500
UC=13600

s eets for ihis bridge, ond which ore included for
Informurlonul purposes only, for additional Information.

NHSX 34- 8(94)' 3 5| DOB on $PS.03

X-34-8(34 on $PS.04
NNSX 34-1 B(S4)>-3H 51 Q IO on SPS.G5

63648

NHSX-34-8{34)--3H-81 Q.11 on SPS.06

6654

Sefﬂemen* Plate Detail
See Stondard

RL-&
Storion 357+45,RT 69 feet

ol6e

aol-0__|.

ROADWAY 1

CORE DEPTH &) .210-28.0. 280-3L.0 . 31.0-35.0 ... 35.0-37.0
RECOVERY 67 78 &0 50
FRY Bens pct e s s 50 £0696! _ SHELBY TUBE cORE DaTA
“0,'157&’55 CO“,‘ ENT % Beo 6500 BORING NO. 6694 B-694
UNCONFINEB COMPRESS!ON DEPTH(ET) ° DEPTH IM FEET 1 16
5(”” CLASSIFICATION [AASHTO) A-6(15) A~=T=6(19)
e COEFF.CONSOL. sq.ft. /DAY 0.75 --
TRIAXIAL COMPRESSION — —— w
COHESION -~ psf - 1730
FRICTION COEFF. -- ==
MOISTURE CONTENF % 21 18
________ M |DENSITY - pof 103 110
UU-UNCONSOLIDATED 8 UNDRAINED
UC-UNCONFINED COMPRESSION (e=1/2 Ou

LOCATION
JEFFERSON COUNTY
To71 N, R-10W
o SECTION 2/3
o~ LIGERTY TWP.
> U.S.HWY. OVER UNNAMED CREEX
£ U.S. 34 OFFICE -
'_RELOLAMUN DESIGN FOR 32° SKEW (L.A
''''''' o DUAL 223'-0 x 40°-0 PRETENSIONED
L o~~~ ——— ~ e ---— ——————
.  |PRESTRESSED CONCRETE BEAM BRIDGE
| SURCHARGE a INTEGRAL ABUTMENTS TEE PIERS
—_ 4| 70°-3, 60 -9 END SPANS 91 -6 CENTER SPAN
—== - ~€.8.U.S, 34
LPG LINE  (ZEE SOILS PROFILE SHEET
; _ '_'“'_l"‘"_* “ STA. 356+75.30
- - - 2 JEFFERSON COUNTY
[=Jeers cone E“‘""E’“’“E“ [ mencer son B eeccer swo (g SITUATION PLAN 77— 77— - 10WA OEPARTMENT GF TRANSPORTATION - HIGHHAY GIVISION
(B Jsomme (W weer  ERD=luaren (== Jroisrore [T wsurmsee [Towor son Fo=ox | wq 40| CME Automatic SPT Hammer I 10 LAN DESIGN SHEET Mo 2 6F 6 FuEno. 29488  pesion no.__1203
SHUCKBRITSENe= % senn. w9 Tlerracon JEFFERSON COUNTY lw NHSX-034-B{105)- - H-5 | ISHEET NUMBER  sPS 02




(Page 37 of 46)

This sheet is included in the Unnomed Creek bridge plans
for informational purposes oniy, This plon providés _the
bridge contractor with informdgfion concerning previous
gradi g operations at both bridge abutments,

- 7
)7/ 7 | NHSX-34-8(94)--3H-51
P // ¢ | GRADING SHEET Q.08 on SPS.03
i1 GRADING SHEET Q.09
5 5 GRADING SHEET Q.l
/%\ 3 | GRADING SHEET Q.I
: — -
23)‘ ;\ '// J()’J
B $ A
oy ; l)[ g $
7 ) VA RN
// ; o <, «é
g Sl
: -
W/ A5 s
o e
,
o1 RSN
7 e
,/' Working Blanket to be installed in ditch,
st ]ot rhe discretion of the rield Engineer.
Pt Estimgted volume 200 cu.m. of muck removol,
: e o
- A
-
o LEELEASE ouTier
(O S P P S T L L S LT T L e
v w
______________________ e ————— s —wwrTTTs T ===
BENEE A i
: Ll -
&W.f/’?’/ B o575 T
e e R e e s A .&
eTP—] (’ ! 'I‘P.z
223.‘%5‘%"2;?‘&%&“&2&”$’F° o weTeRs. { ' B-325 N
) THEN PLACE & 1.0 METER THICK éRANULnR ,,Ufgﬁgg'“oﬁ"" | Y s °
< ThéNéEBsésség?rgNSDNEsTﬁﬁA?EEEVOLUBE:E of| ° T 8-327 Hz
Ty T ™8 — ~{610 CU.M. OF MUCK. \&f—jnmm AP T o CORTRACTOR 70 PLACE :mﬁnmsm T rg e
© e o S U LS B O (e e R o )
F . c BLANKET AS SHOWN ON THIS SHEET AND ON . WiRGE (0VERL 04 i A !
A28 anl e ferilement Flate Devon THE CROSS SECTIONS OUTSIOE OF THE S ':?”ELEC‘E.mmﬂs.&’né‘é?&é%‘.&i‘é%e foveRLoan) o
oo - $ee stoncarg Rlio CORE-OUT ZONE. ESTIMATED VOLUME . FILL To CoSIST oF SELECT CQHESIVE MATERIAL SEE [~ 7\,
[ - @[ 2iotion 16530, AT 51 marars OF 1,200 CUM. OF MUCK. Y S Q,09, 010, &1 AND CROSS SEETIONS FOR Sy
KUFNER Station 103+20/LT 21 meters Y 20011 tomie THFORMETI0%
CONTRACTOR TO REMOVE FILL WHICH FORMS
Station 109+75, LY 21 meters; e N 1
EXISTING DAM, AND REPLACE W ) FoRaWvey
COMPACTED FILL.ESTIMATED
VOLUME DF 1,400 CU. M.
STATE OF [QWA
(JERRY A. AN
YVONN .
F—— VOORH{ES?
Existing fill will be excavated from the EB Backsiope between
Stations 109+75.0nd 112+00. This fill will contain construction-
demolition debris, such as_ctay, sand, wood, cinders, tile,
concrete, and other debris, S&e note on Sheet C.02.
FOR _EASTBOUND PROFILE,|Core-out and granular replacement required at
REFER TO SHEET Q.09 West Abutment” of WB and EB bridges. Intermediate
igu?daﬁ?n 1I:rnm:;ove(rjwneEnE;r bSysTem gequétl'—]ed +°* QE893+
FOR WESTBOUND PROFILE drmen o an rldg es ee eers o Joews. con (CI_]eLow [Z@_Jrucen [Tz )seceer smi, [TT]seLAer Savp [T "JsHALE
REFER TOQ SHEET Q.10 Q.10, Gu11, and Cross-sections for additional infoFmation. C& Tweie (M seer  Eraifvren [ Jroisnwe [TTIsvimapie {oogswor sou ook
OEsIGe TEAN  SNYDER & ASSOCIATES, INC. METRIC | IOWA DOT  + OFFICE OF DESIGH JEFFERSON  cowry PROJECT NUMBER sHEET wvger  SPS,03
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CUT WOISTORE __ 1T v ’ o TG Ty LT
CUT DENSITY (kg/m?) v ;1879 " . 5,03, 18dp, 190, |,
PLASTIIC: LIMIT 14, . 1, @ I, s IR L AR i 15
; L o ‘ (T.UPSEDFL L UNSUITABLE WASTE ! (FILL) : s
,,,,, . POIL) - TYpE P50 = :
230 UNSUITABLE TYPE B k R R UNSUITABLE TYPE ¢ 230
: . UNSUIT i .
= I AR IR B e e Ceor e e ‘_A._S(,,‘)
: 5 ! I ~ Rl G
: : et ia IIILIU\‘ if g Lr L :
j L formational gurpose onlgt T 1T ;.L.“_B% ",Q/T":’ N :
0 : Lo onfroc_rfor wi fhbln'lfl’?rb zlon cgn;: N : :
R - o P | | operationsg bothy idge abu l'OLBR . :
L3 g20% - pe ons ot °¢ 9 | Pt s am.: : 225
NEDE " NHSX+34-8(94)-=3H-51 N S S
I 5 S SEET 48 on edy g B
m3 22 L / : s CL-y-- - “1BPOKY 7M3 821
Kg L GRADING SHEET: Q[f0 on SPS.Q o LeFess ™ *
/QIGL(%) : e v GRAD NG SHEET 0 I on SPS.06’ N
OLBRY A-B5) Do
! : N CL O . M 220
Y BR . - T N
‘I870kg/m3 QIE% . Do b hn68)
g 2-615) : Lo c|_ :
st Ty o Lo
SABCL o SheL I94Ckgrm3 eIZ/ { R 3 @127
1§40kg/m3 (174 : BR A gg) . N Tore
R oo
215 1910kg/m3° 013% _ 215
N azeh™
0
2020hg/m3 DH/
210 210
"WUCK REMOVAY i BASE "] Do
O BN b ol BRARLLAR : :
(BLANKET REPUACENENT OUTSIOR : :
205 OF :CORE-QUE [FOOTPRIN : : : 205
: ! corelout 0 GRANUL : ting: FI wili e éxsatoted from| the' £B Badks:
: REPLACEMENT U -hqns 109475 and 112+0D. :This: fill |wijl com‘c
Lo g olition: X : -W°°?j¢~ d
jllil?lﬂl 1h o £--0f: 3
200 : 200
: : : E-- ANULAR! BLANKET KD IF system | i
i gronul r rep[ocen ent equ1r ed at |- >urchctrge Overlood)requw ed atf{East Abt__rrn ent !
ment’ of. EEﬂ]bmd e, See. S e1' Dl c | pTLEB bridge. See: Sheet Qill :and |Cross-sections |
195 and Cross-seacﬂons or additionpl nformoho_n.{ ; for Gdd\f:oﬁal mformrrIOn Lo : co . 195
. I]vwcczn [T senedr se séLscr:samc
190 Co — Thale [ Jsnov SoiL [T Teoer
© SUBGRADE TREATMENT NO.|5 | s'LiéE;h'Aﬁé'iREATMENT ND; 7 | SUBGRAOE TREAT : : NO 5 : [
/" +5 R P78t - / Lo L +15. . oo L T¢I
: " _plqSUBCRADE TREATMENT NO.6| © |4 e suscs ADE TREATMENT NO. 1O : o :
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CUT MOISTURE : 2 5o 25, y 2B 19 2, o] o 15, 1z, : N 2 N 'S,
CUT DENSITY: (kg/'n3;l b . 160D, . -, 188D, 1770, |3 IBOO | 1800, 1110, w1810, |18 1500
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for informational purposes only, This plon providés

This sheet is included in the Unngmed Creek bridge p11_
e

bridge controctor with informdtion concerning previous
grading operations at both bridge abutments]

ans
h

¢ anx-34-8(94)\;f-3H-5|
-, GRADING SHEET Q.08 on $PS.03
~321| GRADING SHEET Q.09 on 5P3.04
2 GRADING SHEET Q.10 on 3PS,05
N GRADING SHFET Q.If on $PS.06

2 e X

Core-out and granulor replacement required ot west abutment of J Grading Controct to include design and installation of Intermediate Foundotion Improvement (IFT)
both WB and EB bridges. Base of core-cut to be sized according ) K System (bX Special Provisignibelow embonkment of Eost Abutments of new Bridges to carry .
to the iimits (Stotion and Offset)shown on this sheet, and will P Highwoy 34 over Unnamed Creek, and under North foreslope of opproach embonkment West of Station
extend | meter into shale. Granulor Moterial (Grodation 4133) 10 be )N 109+B65. Minimum design criteria_Tor the abutment foreslol:)e (porallel to Highwoy 34 centerline) and
used 10 backfill excovation to elevotion 206.5 meters, Above the J k¢ under approach berm slope affer installation of the IF| System are os follows:
granular materiql, backfilt in the core-out to consist of Closs-10 oL % Giobal Stability - short-term safety factor: mimimum 1.3
embankment fiil. West edge of excovation tc be sloped at a 41V S ¥ Total settlement ot ond within & maters of the br‘idgre abytments shall be less thon 125 mm
or flgtter Remaining sides of excavation to be sloped as needed for 5 % Total settlement shall he essentiolly complete (less tham 0.01 meters remaining) at 60 days
sofety ond construction purpeses. Fill to be benched intc sideslopes, 5 (\ followm? embankment fill placement. . 3
as described in Section 2107.03, Standard Specification series of 200! 5 i k4 nI']nJr‘rh(-:' _rolrbs:‘rlop away from the improved zone, differentiol settlement shall not exceed 0.1
g ers in meters.
A * Fg{‘-h individlmleingefmediom foundation element shall penetrote ¢ minimum of G.6 m inte the

foundation soil {shale).

o0 108+51, L28m
O | ELEV.201.7m
—l

108+56, L28m
ELEV. 201.7m

After installotion ¢f Intermedigte Foundation Improvement system, Grading Contrgctor to instoll
Granutor Blonket (Gradation 4133) over the entire footprint ¢f the Intermediate Foundation
Improvement system foofprint, as shown on Sheets Q.08, 4,09, Q.10, Q.11 and the cross-sections.
Granulgr Blanket to be 0.6 meters thick and droined by three &) RF-19A, Type 2 subdraing.
Subdrging to be placed ot offsets of 25 m Leff, 25 m Right, ond Cemterling. Each subdroin will
cutlet through The berm vio an RF-19F, Type B, Pressure Release Outlet.

ARproxjmc‘i’e outlines of Intermediate Foundation Improvement system and Gronuler Blonket are
shown in plan view on this sheet. Approximate Granutor Blanket and IF 1 system extent and depth
are shown in profile view on sheets Q.09 and Q.10 ond the cross-sections.

p—
=

SUBDRAIN AND PRESSURE
RELEASE QUTLET

ELEV. 201.3m

AN

o

.\j

______ :%’_A:&u___yja_ -__../:/-....__.._-..----_-..---
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___________________________________________ Ll__l___h__B;_
L Q}QB—758 L L ; Le 32
D) @@7%26 L
""""""" e e ———— "lf"qlﬁ'""'*”7""‘;&;}35'9'“""' =
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3
- TP Y
< ¥a 7 .
. - 108417, R28m |_— ) T f - ; H,; @ O eTP-2{
2 A i K I . Ny
e ELEY. 207.5m {" | SUBDRAIN 'AND PRESSURE é( A aB-325 N oy
\@3 s <o [108+22,R28m [ | RELEASE QUTLET * LN D S o
R o

e N
H} - N V,_V,(\«-NF\A/ N e3-327 b8-329 .
v

; ' CONTRACTOR TO PLACE EMBANKMENT FILL TO TOP

{
T é OF SUBGRADE. AFTER A TIME DELAY OF 30Q DAYS,
( SURCHARGE (OVERLOAD) COORDINATES —————Q__t_SURCHARGE (OVERLOAD) TO BE PLACED AT EAST BRIDGE
Settlement Plote Detail | EASTBOUND LaNE WESTBOUND LANE J Cj A?UTMENTS. TOP OF SURCHARGE éOVERLOAD)FrLL
See Standard RL-6 POINT [ STATION | OFFSET | STATION | OFFSET RN é|LLELTEgACTOISg|52T]2'OTF %%IIEEF(Q:ST SC%HCE%/?S/EEM?T\%ZF’;LA%ADS)EE
(@) |2]ation 10835, AT 2} meters AT T09%20 ILT 20.6m | 109%0Z | RT &.6m L |SHEETS Q.09 Q.I0, Q.1 AND CROSS SECTIONS FOR
ation + meters 109+50 | LT 20.6m | 109 RT 8.6 - e v i R '
Station 109+20,LT 2! meters & iogrz T LT sen 1035 TRT 2om % [ADDITIONAL INFORMATION.
Station 109+75,LT 21 meters i) T09+12 | LT 8.6m | 108+92 | RT 20.6m . P
FOR EASTBOUND_ PROFILE, A B o
REFER TO SHEET Q.09
FOR_WESTBOUND_PROFILE, E oo eone (W JsLow (8 Trwcero [ZIgloeueer son EEseceer swo (o Ss
REFER TO SHEET Q.10 D C i dswme CH )sesy  [Ctejonten [F—Jvaistore (TITOUSUITRGLE [Tofoamdr SO EI”;"C;
oesten TEa SNYDER & ASSOCIATES, INC. | e i 10wA 00T » OFFICE OF DESIGN ‘

JEFFERSOM  cownry SROJECT HUMBER sEEr Mgk SPS,06
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= 12-5” " vy . 2~ =
f () f
(%) (&) € of Constructton (&) (=)
~ PROFILE GRADE ~ ‘ | ~ PROFILE GRADE i
] i Ty | | | R G .
‘ i 2.07. M 2.0/ mem— ’ 1 s 207, ’<I
e | | ° > ~ |
o— | == f e JE 10
| Top of Subgrade—b 2.0 ey < 2.0% é

7

{é 10 Notes:

Centerline median shall concide with centerline of construction shovn on plaas unless
specifled othervise.

TYPICAL CROSS SECTION

GRADING FOR DELAYED PAVING PROJECTS

4-LANE DIVIDED ROADWAY

I

»

Top of Subgrede

LOCATION

o )|
STATION 70 STATION

Foot.

®|@

Foet

ROAD IDENTIFICATION

SHQULDER
TYPE

U.S. 34 354+44.43 358+96.12 68.24|3.93

8 | GRANULAR |

oo D[O[@ 0|0 (k=
@ Refer to Detal) Projact Plan and Cross Sections for specific locations of foreslope changes. Roed Idenuficotion Statton to Station Foor | Foot | Foot | Inches | Fest | Feer | FS | FOR INFORMATION ONLY I
@ Hedtan Ditch 15 measored fram Proftle Grode at e centerlime of construction, U5, 34 87+00,000 M) | 111+75.000 (M [32.15|27,89)68.24] 16.5 | 3.93116.42] 3
Desigr depth of median ditch
' (72— :
1 KJ\ 12.00 12.0' Troffic Lene ' ) | Hotas:
= ~ Hornol soction shoun mey b modiFied oppraprotely
In ocgaz of superelavatad curvas or other Jocatians
PROFILE GRADE apaeificolly dssigpoted by the Engineor
.’/—Proposed Profile Grode Elevation § o 207, 2.0 s (D Marnline pavenent type and thickness got to
e —— et 4.1, 40— t: fz"i’fﬁ“m 8ridgo opprooch povement shall
(@ Shealders sholl by consteuctod by others,
| e 2.0% I 2.0 s .

Shoulder (See Note 2) }—

ft#—————Subdrain

paUALL DL - | vl = I

TYPICAL CROSS SECTION
4-LANE DIVIDED ROADWAY

N,
a-mn] For eslop
3]

PRELIMINARY

I hereby certify thot this
Engineering Rocumont was prepared
by e or unde

0 oty d1rect personol
supervision ond thot [ am @ duly
Licansed Profsssional Engi

inagr
undar thg Luigof the s§+s ef lowo.

Richard M. voelker. P.E Date
Liganso Number 3853
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100-0A_}
ESTIMATED ROADWAY QUANTITIES Toas7] ESTIMATE REFERENCE INFORMATION
[tem No. Item Code Item Unit Total As Bullt Quan.
1 122-5150501 | PAVED SHOULDER, PCC (PAVED SHDULDER FOR BRIDGE END DRAIN) 5Y 3111 ftem Item Code Description
2 301-0690200 (BRIDGE APPROACH, RK-20 . Y 1,185.47 -
3 2499-D695040 |BRIDGE END_URAIN, RF-40 EACH 4.00 1 [ 2122-5190501 | PAVED SHOULDER, PCC (PAVED SHOULDER FOR BRIDGE END DRAIN
4 2519-3300139 [FIELD FENCE, TYPE 39 5TA 9.12 Refer to Tab 104-8A, Shect C.02, for locatiens.
5 2602-0000020 |SILT FENCE LF 200.00
-] 2602-0000060 |REMOVAL 0F SiL.T FENCE LF 1,240.00 z 2301-0690200 | BREDGE APPROACH, RK-20
7 2602-0000090 JCLEAN OUT OF SILT FENCE LF 1,240.00 Refer to Tab. 112-6, Sheet C.02, for further infarmation.
4 2519-330013% | FIELD FENCE. TYPE 39
Refer to Tab. 1077-7A. Sheet C.02. for locations
S 2602-0000020 | SILT FENCE
105-4 01-20-84 208-1 St1t fence was Instralled at bridge abutments during the grading project, and should be tn place at the
STANDARD ROAD PLANS Plan and profile sheets Included In the project are for the purpose beginning of the bridge project. Item is for replacements as necessary.
- af alignment, Iocation and speciflc directions for the work to be
he folloning Standard Road Plons shall be comsidered applicable t construction work on s project, performed under this contract. Irrelevant data on these sheets ts
not to be constdered a part of this contract
NUMBER DATE MUMBER DATE NUMBER DATE
RC-8A 4-15-Q: RH-50 4-18-06 | RK-20(2) | 4-18-06 04-03-01 203-2
RC-88(1) | 4-18-01 RH-51 4-20-04 | RK-20(3} 0-18-05 Durlng constructien of this project, the contractor wiil be required
RC-88(2) | 4-1&-0 RH-52 10=-t8-05 RK=21 0-18-05 1o coordinate his operations with those of other contracters
RC-98 4-15-0: RH-55(1) | 4-20-D4 RK-30 0-18-05 working within the same area. Other work In progress during the
RC-17 4-18-01 RH-55{2) | 4-18-06 RL=17 4-19-05 same pertod of the time wilk tnclude construction of the Follow-
RF-19€ | 4-18-06 | RK-20{1) | 10-18-05| RM-37 4-27-99 Ing proects:
RF-40 1905 Rz 9-3-00 Project Type of Work
NHSX-34-8{94)--3H-51 GRADING
TRAFFIC CONTROL PLAN
1. US. 34 wl be ¢losed ta traffic durlng construction,
2. Teaffic control devices have been tnstalled by the grading
contractor and shall remain in place through bridge
construction. The bridge contractor shall be responsible for
maimtainlng U.S. 34 closures durlng bridge construction. The
cost of maintaintng the traffie comtrol shall be considered
inctdental to the project and no extra compensation will be 10-29-02 2131
alloved. It shall be the centractor’s responsibllity to provide vaste areas
or disposal sites for excess matertal {excavated matertal or broken
3. Traffic control on thls project will be in accordance with concrete) which 1s not desirable to be Ircorporated tnto the work
the RS series of Standerd Road Plans as referenced. For involved on this project. These areas shall nat impact wetlands
additional complimentary Lnformstion, refer to the Manual on|| or “Waters Of The US." MNo payment for averhaub wiil be allowed
Uniform Traffic Control Devices and current Standard and for material hauled to these sttes. No material shall be placed
Supplementary Specifications. within the right-of-way, unless specifically stated 1n the plans.
4. The location for storage of equipment by the Cortractor 01-20-8% 204-2
during non-working hours shail be as approved by the All holes resulttng from operations of the cantractar, Including removal
engineer in ¢harge of construction. of guardrail posts, fence posts, uttlity poles. or Foundation studles,
shall be filled and consolidated to finished grade as directed by the
5. Proposed changes tn the traffic control plan shall be engineer to prevent future settlement. The voids shall be filled as
revieved with the Offtce of Construction before changes are seon as practical - preferably the day created and not later than the
made. following day. Any portion of the right-of-way or project limits

{including borrow areas and operation sites) disturbed by any such
operatlons shall be restored to an acceptable condition. This oper-
atton shall be constdered inctdental to other bid 1tems in pro ject.

012084 2121
Sounding and test boring data shown on plans were accumulated
for designtng snd estimating purposes. Thetr sppearance on the
plan does not constitute a guarantee that conditions other than
those indicated wll not be encountered.

01-20-84 232-5
The contractor shall not disturb desirable grass areas and destrable
trees outside the constructton Iimits. The contracter will not be
permitted to park or service vehicles and equipment or use these
areas for storage of materials. Sterage, parking and service areals)
vl be subject to the approval of the resident englneer.

&) SNYDER & ASSOCIATES L STATE OF 1owa FISCAL YEAR [ JEFFERSDN counTY | PROJECT MuMBER NHSN-34-8(105)--2R-51 SHEET NUMBER c.01
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01-16
ALIGNMENT COORDINATES NOTE: ALL INFORMATION IN THIS TABULATION 1S IN METRIC UNITS | I(l:-z%-oz
Begin Spiral Begin Curve Simple Curve Pl or Master PL of SCS End Qurve End Spiral
Naine Location Coordinates Loordinates Coordinates Coordinates Coordinates
Statton ¥ Worthing)_|__¥ Easting) Station ¥ Worthing) | X Eartingy Statten ¥ Worthing Eestingt Station T Gorihing Easting) Station Y Worthing) | X Easanal
GR8-5 BYPASS CENTERLINE 94+88.588 110348 020 625995.038 95+64.588 110291.520 626045.854 98+94.016 110041.721 626260.656 101+65.024 110079.231 626587 968 103+42 024 110086.200 626663 638
OREg-8 BYPASS GENTERLINE 137+45.43% 1i10473.730 630174 7148 139+18.784 110492.747 630347.016 140+92.120 110508.7%5 630519.618
SPIRAL/CIRCULAR CURVE DATA NOTE: ALL INFORMATION IN THIS TABULATION IS IN METRIC UNIFS
Name Location A D R T L E s L.T. S.T. Ls Ts Es Xc
QR8-S5 BYPASS CENTERLINE 49°08746.99" 700,000 320,089 600.436 69.712 3°06737.23" 50,674 25.340 76.000 405.428 90.878 75.978 1.375
ORE-6 BYPASS CENTERLINE 0°59'35.40" 20.000.000 173,345 346.881 0.751
BRIDGE APPROACH SECTION 112-6
Refer to the RK-Serles Standard Road Plans. * Not a bid Item 04-19.05
Location Approach Pavement Subd-aan
Nan-Reinf. %HQI?_ DF?DM?N FP:w:blor P % * P * Céassh'kc"*M 8t f1 Z Pol *
Pay | Pavement |  Retnf. elnf. | Hovable (TECORed cupdrain Outlet orous rushed [Modified) Polymer Remarks
Bridge Station P t | Pavement | Abut: Subdratn Backfilt | Stone
dg End | Thickness| Length | Area avenent | Pavement | Abutment [ SUbch2 oone, |Subbese|  Grid
Inches Feet . |_Sq. Yds. | F or M | Lia. Ft. Station Sidel Cu. Ygs. | Cu. Yds. | Toms | Sq. Yds.
366+76.30 EBL w i2 79 144.42 M 48 354+54.48 R 1.4 310.57] 328.64
356+75.30 FEBL E i2 70 144.42 M 48 358+25.98 R 1.4 310.57 | 328.64
356+75.30_ WBL W 12 70 142.42 M 48 355+14.61 L 1.4 310.57 | 328.64
356+75.30 WBL E 12 70 144.42 M 48 358+86.12 L 1.4 310.57 [ 328.64
Not. a BId It |
TABULATION OF SOD OR ROCK FLUME FOR BRIDGE END DRAIN %8¢ -
Refer to Standard Road Plan RF-39 or FF-40 (3 Rock Fiure | 10-21-03 |
Locatian Shaulder Magadan SoddL Class €
Distance | Paneis Polymer {Modifled [Stone Base [Engineering ng |Erosion
Bridge Station Bridge | bi-1 or | Requrad | PEC | 6rid @ Suobase@ | Material @ FabriccD | Saveres | stone Remarks
e MET| pl-2_ 14 8 C or 0|Sq. Yds.[Sq. Yds. | Tons Tons Sq. ¥ds. | D@ | Tons@
356+75.30 EBL, NE 4,92 1 £3.33 13.33 2.40 0.59 29.68 18.26
356+75.30 EBL SE .92 - - - - 0.58 123.82 84.57
356+75.30 WBL NE 2,94 [l 17.78 | 17.78 11.20 0.59 116.26 79.25
356+75.30¢ WBL SE .19 - - - - 0.59 29.68 18.26
STAGE 1 FENCING
BY GRADING CONTRACTOR
Before completing of Grading Work
Duv Location Stide éf;qg;‘) Remarks
353+60.24, 220.41 Rt.| 355+02.73, 68.90 Rt. R 2.08
357+52.73, 66.90 Rt. | 35972436, 250.49 Rt. R 2.50
356+27.73, 25.65 Rt. | 355+62.86, 25.65 Lt. Q.62
357+77.73, 25.66 Rt.| 356+12.86, 25.66 Lt. 0.82
354+78.38, 189.14 Lt.| 355+87.87, 68.90 Lt. L 1.63
356+37,87, 68.90 Lt. | 359784.29, 150.07 L. L 1.67
(3 SHYDER & ASSOCIATES STATE OF 10WA FISCAL YEAR l JEFFERSON COUNTY PROJECT NUMBER NHSN-34-8(105)--2R~51 SHEET MUMBER c.02
4:22:56 PM 4/2452036 di\dss\97 140\ caddidesian\ 1 05°k5 10348 105.¢01
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POLLUTION PREVENTION PLAN POLLUTION PREVENTION PLAN

AN contractors/subcontractors  shall conduct thelr opergitons In 2 manner that minimizes crosion and prevents sediments fram 6. NON-STORM DISCHARGES

leaving the highway right-of-way. The prime contractor shall be responsible for compliance and implementation of the Poliution

Prevention Plan (PPP) for their entire contract. This responsibiliity shall be further $hared with subcantractors whose work 15 8 This 1ncludes sudsurface drains (L.e. longitudimal and standard subdratns), slope drains and bridge end draims. The velocity of the
source of potentlal pollution as deflned 1n this PPP. discharge from these Features may be controlled by the use of patlo blocks, Class A stone or erosion stone

1. SITE DESCRIPTION

This Pollution Preventton Plan (PPP) ts for the construction of o four lane divided highway, bridges, sideroads, entirances,
recreatlenal trati, and Interchengt ramps From the Cedar View Trail to Crow Creek.

This PPP covers approximately 502 acres with an estimated 213 acres being disturbed. The portion of the PPP coversd by this
contract has 3 acres disturbed

The PPP is located tn an area of Haig-Grundy-Clarinda, Pershing-Lindley-Rinda, Weller-Lindley, and Nodaway-Coppock sotl
assoclations. The estimated average SCS runoff curve number for this PPP after completion will be 79

Refer to the grading plans For locations of typical slopes, ditch grades, and major structural and non-structural controls. A copy
of this plan wiii be on file at the Restdent Construction englneer’s office. Runoff from this work will flow Into Cedar Creek. Ceow
Creek and Unnamed Creek

POTENTIAL SOURCES OF POLLUTION:

Stte sources of pollution generated as a result of this work refate to stits and sediment which may be transported as a result
of & storm event. However, this PRP provides conveyance For other (non-project related) operations. These other cperations have
storm water runoff, the regulation of which is beyond the control of this PPP. Potentially this runoff can contain various
pollutants related to site-specific land uses. Examples are:

Rural Agrtcultural Actlvities:
Runoff from agricultural land use can potentially contain chemicals tncluding herbicides, pesticides, fungicides and fertillzers.

Commercial and Industrial Activities:

Runoff From commerctal, industrial, and commerce land use may contaln constltuents associated with the specific operation, Such
operattons are subjeci to potential leaks and spills which could be commingled with run-off from the Facility. Pollutants
assoctated with cammerclal and 1ndustrial activitles are not readily avallable since they are typically proprietary.

2. CONTROLS

At locatlons where runoff can move offsite, silt fence shall be placed along the pertmeter of the areas.to be disturbed prigr to
beglnning grading, exsavation or clearing and grubbing operatiens, Yegetation in areas not needed for construction shall be
preserved. As areas reach thelr final grade, additional siit fences, siit basins, intercepting ditches, sod flumes, letdowns, bridge
end dratns, and earth dikes shall be installed as specified in the plans and/or as required by the project engineer. This will
include ustng silt fence as ditch checks and to protect intakes, Temporary stabilizing seeding shall be completed as the
disturbed areas are constructed. If constructian activity is not planned to occur in a disturbed area for at least 21 days, the
area shall be stabilized by temporary seeding or mulching within 14 days. Other stabilzing methods shall be used outside the
seeding time peried,

This work shall be done in eccordance with Sectian 260Z of the Standard Specification. If the work thvalved 1s not applicable to
any contract ltems. the work shall be pald for accarding to Article 1109.03 paragraph B.

investigation. The contractor will complete the constryction with the establishment of permansn
disturbed areas.

As the wark progresses. additional erosien control 1tems may be required as determined by the contrasior sfter £
1 on of all

3. OTHER CONTROLS

Contractor disposal of wused construction materials and construction material wastes shall comply with applicable state and jocal
waste disposal, sanitary sewer, or septic system regulations. In the evemt of & conflict with other governmental lavs, rules and
regulations, the more restrictive laws, rules or regulations shall apply.

APPROVED STATE OR LOCAL PLANS:
Durting the course of this construction. 1t is possible that situations will arlse where unknown materials wlll be encountered. When
such situatlons are encountered, they wtll be handled according to all federal. state, and lacal regulations 1n effect at the time.

4. MAINTENANCE
The contractor 1s requlred to maintaln all temporary eroslon control measures In proper working order, including cleanlng.

repalring, or replacing them throughout the contract period Cleaning of stit control devices shall begin when the Features have
lost S0% of their capactity.

ot
o
&
il
m
o

Inspections shalt be made jolntly by the contractor and the contracting authority every seven calendar days and after each
ratn evert that 1s %" or greater The comtractor shall 1mmediately begin corrective action on all deflclencies found. The
findings of this inspection shall be recorded in the project diary. This PPP may be revised based on the findings of the
1spection. The contractor shall implement all revisions. All corrective actlons shall be campleted within 3 calendar days of the
1nspection.
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