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SHAPING AND COMPACTING.

DESIGN STRESSES :

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE WITH
THE AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, SERIES OF 1936,

REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 60.

CONCRETE IN ACCORDANCE WITH SECTION 8, f'c = 3500 PSI.

FPRESTRESSED CONCRETE BEAMS, SEE DESIGN SHEETS 23 & 2S.

SPECIFICATIONS =

DESIGN 1 AASHTO SERIES OF 1996,

CONSTRUCTION : 10WA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS
FOR HIGHWAY AND BRIDGE CONSTRUCTION, SERIES 2001, PLUS APPLICABLE
GENERAL SUPPLEMENTAL SPECIFICATIONS, DEVELOPMENTAL SPECIFICATIONS,
SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS.

{OR REBARS ), POROUS BACKFILL OR GRANULAR SUBBASE BACKFILL AT FRONT FACE OF ABUTMENT FOOTING, AND ALL REQUIRED EXCAVATING,

TRAFFIC CONTROL PLAN
ON RELOCATED U.S. 34

NOTE : THIS STRUCTURE IS BEING CONSTRUCTED
ON A RELOCAIION AND IHE ROAD WILL NOI Bt
OPEN TO TRAFFIC UNTIL AFTER COMPLETION
OF CONSTRUCTION. REFER TQ TRAFFIC CONTROL
PLAN SHOWN ELSEWHERE IN THESE PLANS.

NOTE : THE ROADWAY WILL BE CLOSED TO THRU
TRAFFIC BY THE GRADING CONTRACTOR BEFORE
BRIDGE CONSTRUCTION IS STARTED.

NOTE:
ROADWAY QUANTITIES SHOWN
ELSEWHERE IN THESE PLANS.

NOTE 3
FOLLUTION PREVENTION PLAN SHOWN
ELSEWHERE IN THESE PLANS.

of 36)
TOTAL ESTIMATED BRIDGE QUANTITIES - BOTH BRIDGES GENERAL NOTES :
H
ITEM NO.| ITEM CODE ITEM DESCRIPTION UNIT WESTBOUND BRIDGE EASTBOUND BRIDGE TOTAL AS BUILT QUANTITY IT IS THE INTENT OF THESE PLANS TO CONSTRUCT DUAL 218-0 x 40’ PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES AT STATION 1416+93.83 ( ENGLISH ) RELOCATED ON
! 2301-309)100 LONGITUDINAL GROOVING IN CONC SY 485 385 1770 U.S. 34 AND STATION 24382+81.76 (ENGLISH JON 1OWA 16,
2 |2402-2720000 | EXCAVATION, CL 20 cv 51 507 958 THIS BRIDCE IS DESIGNED FOR HS520-44 LOADING PLUS 20 LBS. PER SOUARE FOOT OF
3 |2403-0100010 | STRUCT CONC (BRIDGE) il 532.7 533.8 1066.5 ROA?SSYRoFgg vf\ULTLUFéEE VéEgZ‘E%G TSoURTFRAACFEr'lc DURING CONSTRUCTION. SEE TRAFFIC CONTROL
4 |2404-7775000 | REINFORC STEEL LB 28,242 28,242 56,484 FLAN NOTE ON THIS SHEET. )
5 |2404-7775005 | REINFORC STEEL, EPOXY COATED LB 90,225 90,225 180,450 UTILITY COMPANIES WHOSE FACILITIES ARE SHOWN ON THE PLANS OR KNOWN TO
= — — . - . BE WITHIN THE CONSTRUCTION LIMITS SHALL BE NOTIFIED BY THE BRIDGE CONTRACTOR
6 | 2407-0580450 | BEAM, PPC, LX0D50 EACH iz iz 24 BE WITHIN THE CONSTRUCTION LIMITS SHALL BE NOTIFIED BY THE BRIDGE CONTRACTOR
122570550006 T BEad Fre S0l = ~ = = OF THE STARTING DATE.
7 2407-0550000 | BEAM, FPC, SLXDIIS EACH 6 8 i2 IT SHALL BE THE BRIDGE CONTRACTOR'S RESPONSIBILITY TO PROYIDE SITES FOR
8  [2414-6424110 | CONC BARRIER RaAIL LF 430 430 980 EXCESS EXCAVATED MATERIAL. NO PAYMENT FOR OVERHAUL WILL BE ALLOWED FOR MATERIAL
9 |2501-5425057 | PILE, DRIVE STEEL BEAR, HP IOX5T LF 4650 4650 9405 HAULED TO THESE SITES.
i ‘ 15 =T T TowsT = 650 EXCAVATION QUANTITIES FOR THE PIER AND ABUTMENTS ARE BASED ON THE ASSUMPTION THAT
2501-555005 LE, FURN STEEL BEAR, 0X5 L 4650 9405 ROADWAY EXCAVATION WILL HAVE BEEN COMPLETED PRIOR TO STARTING CONSTRUCTION OF THE
11 |2501-6335010 | PREBORED HOLE LF 270 270 540 PIER AND ABUTMENTS.
7 [2533-4980005 | WoBIL1ZATION s | THE BRIDGE CONTRACTOR SHALL PREBORE HOLES FOR ABUTMENT PILES. HOLES SHALL BE
- BORED TO THE ELEVATIONS SHOWN ON THE "LONGITUDINAL SECTION ALONG & APPROACH ROADWAY"
13 2601-2638620 MACADAM STONE SLOPE PROTECTION SY 632 632 1264 ON DESIGN SHEET 2. PILES SHALL BE DRIVEN THROUGH THE HOLES TO AT LEAST THE
SPECIFIED DESIGN BEARING.
THE BRIDGE CONTRACTOR IS TO INSTALL SUBDRAINS BEHIND THE ABUTMENTS, SEE
DESIGN SHEET 29 FOR DETAILS.
THE BRIDGE CONTRACTOR SHALL NOTE THE STANDARD ABUTMENT DETAILS HAVE BEEN MODIFIED
ITEM NO. ESTIMATE REFERENCE INFORMATION TO OFFSET THE ABUTMENT FOOTING FROM THE WINGWALL TO AID IN TYING THE REINFORCING
3 INCLUDES FURNISHING AND PLACING SUBDRAIN ( INCLUDING EXCAVATION ), GRANULAR BACKFILL, POROUS BACKFILL AND STEEL BETWEEN THE FOOTING TO WINGWALL ANL THE FOOTING TO BACKWALL.
SUBDRAIN OUTLETS AT ABUTMENTS AND AT TOE OF BRIDGE BERMS. INCLUDES ALL PREFORMED EXPANSION JOINT FILLER REQUIRED. THE BRIDGE CONTRACTOR 15 ENCOURAGED TO TAKE FULL ADVANTAGE OF SPECIFICATION
INCLUDES FURNISHING AND PLACING ENGINEERING FABRIC, MACADAM STONE, 4°x6” TREATED TIMBERS, »* DIAMETER STEEL PINS 1105.15 == VALUE ENGINEERING INCENTIVE PROPOSAL. A PAMPHLET AND CONCEPTUAL
! L 12 PROPOSAL FORM WILL BE AVAILABLE AT THE PRECONSTRUCTION CONFERENCE
(OR REBARS ),aND ALL REQUIRED EXCAVATING, SHAPING AND COMPACTING FOR BRIDGE WING ARMORING. INCLUDES |6 DECK DRAINS :
T e Lme. Ear THE INFORMATION IN THE “BERM SLOPE LOCATION TABLE“ PROVIDES THE LOCATION AND
TR REme R ELEVATION OF FOUR POINTS WHICH CAN BE USED TO LEVEL OFF AND SHAPE THE BERMS TO
THEIR FINAL DIMENSIONS. THE “A° POINTS ARE LOCATED WHERE THE FINISHED GRADE OF THE
6 &7 INCLUDES PIER AND ABUTMENT BEARING MATERIAL AND COIL RODS. GRADATION OF COARSE AGGREGATES FOR PRESTRESSED BERM SLOPE (OR TOP OF SLOPE PROTECTION )MEETS THE EDGE OF DITCH. "Al" AND *A3
CONCRETE BRIDGE UNITS SHALL MEET THE REQUIREMENTS OF SECTION 411G CLASS I DURABILITY., GRADATION OF THE ARE LOCATED AT THE EDGE OF THE SLOPE PROTECTION. ‘A2 IS ALONG THE CENTERLINE OF
COARSE AGGREGATE SHALL MEET THE REQUIREMENTS OF SECTION 2407.02A. PPC BEAM SLXD!I5 HAS ADDITIONAL STRANDS, INCREASED APPROACH ROADWAY. ‘B’ 1S LOCATED AT THE POINT WHERE THE EXTENSION OF THE BERM
CONCRETE RELEASE STRENGTH AND INCREASED 28 DAY CONCRETE STRENGTH. SLOPE ALONG CENTERLINE OF APPROACH ROADWAY INTERSECTS WITH THE TOP OF PAVEMENT
R AT THE CENTERLINE OF APPROACH RCADWAY.
8 INCLUDES 500 LIN. FT.OF 2% RIGID STEEL CONDUIT IN NORTH BARRIER RAIL OF WESTBOUND BRIDGE AND SOUTH BARRIER RAIL CONCRETE BARRIER RAILS PLACED USING THE SLIPFORM METHOD WILL REQUIRE THE USE OF
OF EASTBOUND BRIDGE. INCLUDES MATERIAL ANC LABOR ASSOCIATED WITH PROVIDING AND INSTALLING RIGID STEEL CONDUIT, JUNCTION A CLASS BR CONCRETE IN ACCORDANCE WITH ARTICLE 2513.03B OF THE STANDARD SPECIFICATIONS.
BOXES AND FITTINGS. IF PLACEMENT OF CONCRETE IS DONE BY THE SLIPFORMING METHOD, CLASS BR CONCRETE IS REQUIRED. WHEN CLASS D CONCRETE 1S NOT PERMITTED FOR CONCRETE BARRIER RAILS PLACED USING THE
CLASS U CONCREIE 1S USEU FUR BARRIER RAILS, [HE CASI=IN-PLACE (FIXED FORM ) METHOD OF PLACEMEN! WILL Bk REQUIRED. PRICE SLIPFORM METHOD.
BID FOR THIS ITEM SHALL INCLUDE THE COST OF CAST-IN-PLACE FORMS IF REQUIRED FOR PLACEMENT OF THE CONCRETE. |F 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 SHA PROVI ¥ THE BRI NTRACTOR AT
13 INCLUDES FURNISHING AND PLACING ENGINEERING FABRIC, MACADAM STONE, 4°x6" TREATED TIMBERS, ,* DIAMETER STEEL PINS OYED BY THE ENGINEER SHALL BE PROVIDED BY THE BRIDGE CONTRACTO

NO EXTRA COST TO THE STATE.
GUARDRAIL IS TO BE PLACED BY OTHERS.

THE APPRGACH FILLS AS SHOWN ARE NOT A PART OF
TO BE IN PLACE BEFQRE ABUTMENT PILES ARE DRIVEN, THE
IS TO LEVEL OFF AND SHAPE THE BERMS TO THE ELEVATION
SHOWN, DRESSING OF SLOPES OUTSIDE THE BRIDGE AREA NOT Oi
BRIDGE CONTRACTOR SHALL BE PAID FOR AS EXTRA WORK.

NON-STANDARD BEAMS ARE REGQUIRED FOR THIS BRIDGE.

TRANSVERSE GROQVING OR TINING IN THE PLASTIC CONCRETE OF THE BRIDGE DECK OR
BRIDGE FLOOR OVERLAY WILL NOT BE ALLOWED. LONGITUDINAL GROOVES SHALL BE CUT
INTO THF HARDFNFD CONCRFTF SHRFACFS [ISING 4 MFCHANICAL CUTTING DFVICF. THIS

SURFACE TREATMENT SHALL BE DONE AFTER ANY SURFACE GRINDING 1S DONE A\

ING 1S DONE AND BEFORE
IRAFFIC IS ALLOWED ON IHE SURFACE. BACH GROOVE SHALL BE é INCH ts‘q INCH

IN WIDTH, § INCH +4, INCH OR - INCH IN DEPTH, AND THE GROOVES SHALL BE UNIFORMLY
SPACED AT 3 INCH INTERVALS MEASURED FROM CENTER OF GROOVE TO CENTER OF GROOVE.
LONGITUDINAL GROOVING WILL NOT BE REQUIREDC IN THE AREA APPROXIMATELY 2 FEET
ADJACENT TO THE CURES.

THE LONGITUDINAL GROOVING 1S TO BE BID ON A SQUARE YARD BASIS. THE NUMBER OF
SQRUARE YARDS OF LONGITUDINAL GROOVING WILL BE PAID FOR AT THE CONTRACT PRICE
PER SQUARE YARD BASED ON PLAN QUANTITIES. PRICE BID FOR " LONGITUDINAL
GROOVING IN CONCRETE " SHALL Bb FULL COMPENSATION FOR FLURNISHING ALL
EQUIPMENT AND LABOR REQUIRED TQ GROOVE THE DECK IN ACCORDANCE WITH THESE

THIS BRIDGE HAS BEEN CONVERTED FROM METRIC TO ENGLISH FOR DESIGN AND
CONSTRUCTION. THE GRADING PLANS AND SURVEY REMAINED IN METRIC.

DESIGN FOR 239 SKEW (R.A.)

DUAL 218°-0 X 40’ PRETENSIONED
PRESTRESSED C E BEAM BRIDGES
50'-9 END SPANS

E BE
NOTES & QUANTITIES

116°-6 INTERIOR SPAN
STATION : 1416+93.83 (& RELOCATED U.S.34 )
STATION :24382+81.76 (€ 10WA 16 )
WAPEI I O COIINTY
TR e\ WwASIY L
1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

DESIGN SHEET No. | oF 31 rFiLe no. 29907 pesien no. 305

JuLy, 2005

DESIGNED By _NL.KOTLERS
DETAILED BY RRYSAVY

CHECKED BY _E.SOUHRADA
CADD FILE

WAPELLO COUNTY

|w| NHSX-034-7 (62 }--3H-0

SHEET NUMBER 2

10-MAY-2005 0%:25 rrysavy wi\pro Jects\90034060A94\BRF1nal\h900305.501

N\NTPLTSVRINBridge 1 T1f
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BENCH MARK :NO.GPS-019; STA, 270+38.258, 67.920° LT.,, X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. le, ELEV. = 798.117.

§ w. ABUT. BRG. | ¢ PIER NOT | [T PIER NO. 2 [ E. 4BUT, BRG.
ELEV.= 816.83 - ELEV. = 816.76 {ELEY. = 8l6l (ELEV. = 816.18
M —————————————————— Low STEP ——--—-- T‘———TDP OF BERM ------- [ LOW STEP ~m-mmmmmm oo oo LOW STEP ------ T ——————— TOP OF BCRM —--7- LOW STEP —---mmmmmmmmmn M o
816.93 ELEV. = 81100 [ELEV. = 809.50 [ELEV. = 8Il00 ELEV. - 8IC68 ] ELEV. = 808.681_ /—ELEV - 810.38 816.93 #0007
Ve, = 1377.953
PROPOSED A L = 07
807.09 e 33 - : 807.09 PROPOSED PROFILE GRADE
{I\—Il 24 EXISTING BOTT. OF FTG. MA[‘IX_, GR. ELEV. BOTT-?F FTG, —m— o~ ON RELOCATED U S 34
2 FROUD. Llrl AT MACADAM ?RT?\ STACADAM STORE ™ L [ 1.24 -
787.40 ~ 7oz TSLOPE PROTECTION |t — - SLOPE PROTECTIONL a9 787.40 e Th200y V.= 595,701 x0SR0h
95" HP1Ox57 STEEL BOTT.OF FIG. 707~ HPIOx57 STEEL 70 AP10X57 STEEL BOTT.OF FTG. 55 HPIOx57 GTEEL
777 56 BEARING PILING ' ELEV. = 785.5] aI v RFEARING PILING REARING PIILING v w ELEV. = 78518 l RFEARING PII ING 777.56
P.I. STA. $4383+53.018
LONGITUDINAL SECTION ALONG ¢ APPROACH ROADWAY WESTBOUND BRIDGE ELEV. = 791,778
221°-34 FACE TO FACE OF PAVING NOTCHES PROPOSfED| (I)DVI?'(AJF: léE GRADE
1 [ o7 2180 & - § ABUTMENT BEARINGS -7 |
| ; I 50'-9 € W. ABUT. BRG. - 1167-6 € PIER NO. | - Q PIER NO. 2 509 ¢ pier no.z - 1) | : 1 N
kS | PULL BOX AL T PER N T Tk \ \ ;€ e aBUT. gwe | i o |
e | USE NORMAL -/ |[G” w.4BUT.BRG, - TE PIER NO. o,"-\ _A © PIER NO.2 ¢ £. 4BUT. BRG.| | P T
., sy JUNCTION BOX| /1 ||STA. 1415+65.51 Y~ "\ |STA. 1416+16.06" \ “7‘ \ STA. 1417+52.56 STA LUTEE33L | 5y | oy GUARDRAIL \\T —
w --
é%g ESBPS:I"NBA?;EKEIEESL‘)?\‘AS\TEF—TH" / \ A N \ 3\ \ \\‘ g mn’ 0 TYP. FLOOR \ N A use normal I TBY OTHERS ) |
= BB {Typ BoTH ABUTHENTS ) T ORAIN SPACING . I |uuneTion Eox - \
gug \ ol = Frrrairmrer T~
2I3 - = o - e TW T e e TR T e e e e m e e m A —-—
=o@ ol % \ | [ ricin w7 T oo Bean
FE O\ e o ) i sronosen o
D 3 \ (FULL LENGTH) 3 i e \ y €= TRAFFIC WESTBOUND BRIDGE
- SE? Al PO"N:);—AZQC\,—/’ —————— _G_'_E'_m;r:c' ''''''''' - TRAFFIC ESTIMATE
=z b 2 ’5‘653/ MIN. VERT, Aty g o |IOWA |6
(=) E 'Lb\ CLEARANCE NP S N - 2130 V_P.D. (2004 )
™ —_ = T T hll 25960 V.P.D.{2024)
= GW ,’S@“J§ﬂ 3 4“‘@/43 \ N //5*$*“*““*§&“5@\\ lcoaroRAIL X1 L
e 5 (BY OTHERS ] - N M' 6o A3 MACADAM STONE &~ }\\ TS~ |(BY OTHERS ) | | 8% TRUCKS
T8} —BRIDGE WING ARMORING '“// f‘ v. |, SLOPE PROTECLTION - [t it I V2 1 I TRAFFIC ESTIMATE =
¢ F1
2] SEE DES. SHT. 31 ( TYP ~ A ("? s SSR%OCATED w RELOCATED .S. 34
ALL CORNERS ) &) \_QF yos < 8090 V.P.D. (2004 )
T — AL CORERS ) <3 RO ai A e A YT —=f-
:T I o STA1416+93.83 RELOC. US, 34 ( ENGL\SH \ BRIDGE WING ARMORING O 11290 V.P.D. (2024 )
= Q T _ 7 STA.431+88.279 RELOC. U.5. 34 (METRIC ) = % SEE DES. SHT. 31 ( TYP. = 1% TRUCKS
fffffffff - STA.24382+81.76 IOWA 16 { ENGLISH ) = \ ALL CORNERS. 3~ = 1~ — ==
ol FlsS 3 §;§ g I uaroRalt - v STA. 7431 +88.279 10WA 16 (METRIC ) \ - —GUARDRAIL LOCATION
gl sz 5] ED g -2 j (B1 OTHERS 11.5. RELOCATED 34 DVER
z 3 10WA 16
o b= & SECTIONS 33 & 34
H T-T2 N R-I2 W
. _< __________________ Yy - 2 _'LA;S_ e PLEASANT TWP.
% 1 Zl point oF ] 24 RIGID § APPROACH ROADWAY WAPELLO COUNTY
: 4 2| wnvert. LN 2t eoouit & PROFILE GRADE FHWA NO. 609380 (w8 )
géjg o Q| cLEARANCE (FULL LENGTH ) EASTBOUND BRIDGE FHWA NO. 609385 (EB )
Eyro — —_————-—- —
e T DAM STONE T
gj% > ‘ LOPE PROTECT 10N | [SUBDRAIN, SEE DESIGN SHEET NOTE =
fag | K ey purirs THIS FLAN NOT
= ’ .
=ty ! ' P ’ JAREE TO SCALE
s | , |
- — = — - —
£ I1[T w. aBUT. BRG. N [E PR No *,@ PIER NO.Z | Y §'E.ABUT. BRG. JUNCTION BOX | NOTE
‘ i STA 161540434, |STA. 1416+55.09 SVSTa, 141747159 | STA.1418+22.34 ALL DIMENSIONS IN FEET UNLESS OTHERWISE NOTED OR
. B . R . R SHOWN,
50°-9 § W. ABUT. BRG. \(\\ 116°-6 ¢ PIER NO.| - § PIER NO.2 50'-9 § PIER NO.2 ALL STATIONS AND ELEVATIONS ARE IN FEET.
¢ PIER NO. | Ly € E. ABUT.BRG. THIS PLAN NOT TO SCALE
[ 218-0 § - § ABUTMENT BEARINGS 173 NOTE = )
P S FOR Al, A2, A3 AND B STATIONS, OFFSETS AND -
E802e TACE TO TACE O PAVING ROTONES ELEVATIONS SEE DESIGN SHEET 3. ?g\TﬁE I.RR\DGF HAS BFFN CONVFRTFD FROM MFTRIC TO FNGI ISH
SITUATION PLAN FOR DESIGN AND CONSTRUCTION. THE GRADING PLANS AND SURVEY
€ W, ABUT. BRG. | € PIER NO. | | ’EEP\ER 8%1‘%.724 ’TE- ABUT. BRG. HAVE REMAINED IN METRIC.
ELEV.= 816.78 ELEv. - 816.68 v 2 ELEV.= 815.96
826.77 ; 826,77 5
peYel Vo LOW STEP ------- ]——— TOP OF BERM -------- ¥ LOW STEP -------=mmmmmmmmmmmmmomaman LOW STEP----- ( —————— TOP OF BERM ‘ LOW STEP ----nmmmmmmmanl WMol [ DESIGN FOR 23° SKEW (R.A)
8 | 6.93 ELEV. = 810,93 [ELEV. = 809.43 ELEV. = 810.88 ELEV. = 810.43 ELEV. = 808.57 | /—ELEV 810.07 81 6.93 DUAL 218’-0 x 40’ PRETENSIONED
e ..o =S ) == = = = _ L
807.09 PROPOSED7 ~ | A= S-Ml 807.09 PRESTRESSED CONCRETE BEAM BRIDGES
L] GRADE ) £35 7Y SRR 1 R L 50'-3 END SPANS 116°-6 INTERIOR SPAN
EXISTING BOTT. OF FTG. n /vg‘M My GR. ELEV. BOTT.OF FTG.
797.24 cromp LivEy ELEV. = s07.43 1 iz - 793,58 5 ELEV. = 806.57 197.24 SITUATION PLAN
-
T U NCUPREDRILLL TMACAENLSLONET = ACADAM “STONE "‘LREDRILL STATION : 1416+93.83 ( ¢ RELOCATED 1.5.34 )
787.40 ELEV, = 79243 SLOPE PROTECTION " | -~ — SLOPE PRO—ECL'-ON— Eev.- msr — 7 187.40 STATION : 24382+81.76 (§ 10WA 16 ) JULY, 2005
222 cr 35 HPIOx57 STEEL " BOTT.OF FI0. #Jit "70' - HPIOX57 STEEL 75 - HPIOXGT STEEL Yerw BOTT. OF FTG, e 95" < HPIOXST STEEL Sgmy pov WAPEI I O COIINTY
fi{f.o0 BEARING PILING ELEV. = TO5.38 "'1“‘--.BEA’R\\NG PILING......... BEARING PILING T CELEY.: 78093 T BEARING PILING [fi.J0 (WA DEPARTNEAT O T a e Y L Ay D1vISION
CESIGN SHEET NO. £ OF 20  FILE No. =2V DESIGN NOo._=2V2
LONGITUDINAL SECTION ALONG APPROACH ROADWAY EASTBOUND BRIDGE 2 3l 29907 305
R i e i weiio cowr PR wevowd (6 v e e

27-APR-2005 09:47 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.502 N\ANTPLTSVR14Bridge 1 T1f
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METRIC BENCH MARK :NO.GPS-019; STA. 82+41.261, 20.702 m LT.,X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 243.266.
ENGLISH BENCH MARK : NO. GPS-019; STA. 270+38.258, 67.920" LT., X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 798.117.

218-0 € - § ABUTMENT BEARINGS

50°-3 ¢ PIER NO.2 - § E.ABUT.BRG.

50'-9 { W.ABUT.BRG. - § PIER NO. | . 116° 6 § PICR NO. 1§ PICR NO. 2
\e—¢ lowa 16
A
- \
=
= \
=
s
o
32
&3
ge
&5 -
4 i
vE
z
STATION
1415+65.31 {ENGLISH )
| 431149016 (MCTRIC )
-
Ze | STATION
2 |z 1416+16.06 (ENGLISH )
iz 431+64.575 (METRIC )
e LINE
=18 L ——
Ie iy
Q=
¢ recocatenf
U5, 34 - Ty STA. 1416+93.83 RELOC. U.S. 34 (ENGLISH )| \
— " STA,431+88.279 RELOC. U.S. 34 (METRIC 3|
=~ a3 STA. 24382+81.76 10WA 16 (ENGLISH ) \
18] e STA. 7431488279 10WA 16 (METRIC ) \
sk \ !
2
&
Wi
g STATION
] F 1416+55.09 (ENGLISH )
el il 239 431+76.471 ( METRIC )
Blx
= \ ERTY
RN <l
TR _7] o 5. N=¥_
= 2| | station 5 k
<
=, N 1416+04.34 ( ENGLISH ), o C :
gl 431461.003 ( METRIC ) P > \
Pep=l —_— (X . & .
Ex e 5.
| ;
Zo : 3
o |
9z ¥
2
3
5
2
@il GUTTER
Qﬁf LINE
o

X SEE GENERAL NOIES FOR USAGE OF
THIS INFORMATION. SEE “SITUATION
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BENCH MARK : NO. GPS-019; STA. 270+38.258, 61,920° LT, X CUT IN THE TOP OF THE REBAR N THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 798.117.
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BENCH MARK : NO. GPS-019; STA. 270+38.258, 61,920° LT, X CUT IN THE TOP OF THE REBAR N THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 798.117.
< 450
248 5 BEAM SPACES @ 8'-04(-)= 40'-23 240
226 226
BEAM LINE A BEAM LINE B BEAM LINE C BEAM LINE U—)/ BEAM LINE £ —r BEAM LINE F—
G BEAM /o -3 6 SP. @ o -8 A SP.e I'4p =56 g spe o6, 27T 3PS 4P 6103 501-5 DOUBLE
BRGS. éz 2x8 BEVELED -5 I‘ - ‘ I‘ =40 | "o -5 ‘a 05 I‘ | HOOP SPACING
S | [KEYWAY (TYP.) " b aieyi ,u\igg | —dal | | [= 16| [= 18] | |
oA T 77~ VT TP ) e/ ] =117 R =
N [ r gy A TR N o [ S Ay O AN v 1 2 - |
_ . Y g g - P N2 o bl s e S A A ooy papeis g 51 1y e a1 1 .10 o iy s 14 Eit L ses
,,, o 3 = o - X ’ ~ r
L Ne = S < <« — 7wl T <]
APPROACH ROADWAY C L 1L
NEOPRENE BRG. PADS, 4 - smi 105l g § PIER—»] € scl Lsc2  5e3 Sca
SEE DESIGN SHEET 14 -z | WESTBOUND BRIDGE
e PIER CAP PLAN
ELEV. = ELEV. = ELEV. = I ELEV. = ELEV. = ELEV. =
810,68 = 810.82 810,35 [ 811,01 810,86 810.69
(@ '
Low ol = - \ 3al = 2 3-3
seey | 3 a | = ‘ [ - & i
L 5*‘ 1 ‘ # A 5c5 a}aow
ol ™) m b 5
S NOTE : 5nl r I ScT—] 5c3 1
2| @ PLACE A MAT OF 5ml & N 2 Ikﬁcz
- 5nl BARS UNDER BEAMS S | -5c4 k
— b2
=3 B,C, D & E. e [ N -7 i
I . L N LAP | ==
i UASEHI Fh2- 503 5oz Lebl T T T 40
5-0 | ‘ 3 § COLUMN /;—— ¢ COLUMN § COLUMNA— |3 L 5'=0 | e
= ||| e [ ez |
g . 16°-0 60 . P .
56 160 L 16'-0 56
\73‘\73 \'*3“‘\'*3 \'*3'\*3 ‘
@ T L o ,
N AR LbiTl LA |
2 o ) SPIRAL REINFORCING (S TO BE . \ .
J | #4 BAR WITH 253" DIAMETER, | | I
& ! 12* PITCH WITH 4 EQUALLY |4 . !
| SPACED Lixix{ SPACERS n 3 | |
PUNCHED TO HOLD SPIRALS. M ol
' SPIRALS ARE TO HAVE 1} | | i I ' I
| CTRA TURNS AT T0P AD LH ol | |
| EXTRA TURNS AT TOP AND 2| e i I
A BOTTOM OF COLUMNS J M‘/T— S| & : '
. -3 2°-6 - o . ¥-3 2-6% 33
f TP, 1 | A e I I« BE 1
| ) 4-6 | |H]LL =L , L e 4 . PN
! TR | ol v ' r T |
" = — = =
5 T'~0x3x1"-0 BEVELED .
- o | KEY, TOP OF COLUMN gl d
T = AND TOP OF FOOTING J
B FlE Ay 2T O RN BOTT. OF 776, [0 W= 55— o o 6500
< ¥ T R [ELEV. = 785.18 wh! i 17 —A Ful
P [} 3 [ [} 111 ;{4—’ 1
[y A | j) j U Y LT j) JEY
|7 PIER ELEVATION W
(LOCKING EAST END ELEVATION
202, 230 - & APPROACH ROADWAY
2 ¢ PIER—»C A TS WESTBOUND BRIDGE
Cel
/e —u
N ) ) ]—r[ "
@ NS T /// @ T T 1
i M [ N T Lid Lt =
T > cr\
1 - - - N
7 g ?
" " B § PIER | R NOTE :
- - - - _y AP Pl . \ SEE DESIGN SHEET &
: T T T Tt - FOR OTHER PIER DETAILS.
& —‘- o == \ )
o ) B 3 N
& A / s e NOTE = DESIGN FOR 23° SKEW (R.AJ
. @ PILE DIMENSIONS SHOWN ARE AT ’ ’
. -- ! -- == -- s L agi—ss BOTTOM OF FOOTING. BATTER _Ql;]él:__z_l_s__ O_ ?< ,A_‘Q_E)RETEN§|_ON_E_D_
- 2 - O o 1 g - ’ PILES 134 IN THE DIRECTION PRESTRESSED CONCRETE BEAM BRIDGES
L A L AN L ! Y K SHOWN. 50-9 END SPANS 1166 INTERIOR SPAN
’ j ] ] it ] TyT J_AJ/ -1 |_95P el ko) = 525+ 10- J 1 7 - HPIOXST STEEL BEARING PILING PIER NO.2 - WESTBOUND BRIDGE
U6l 30 30 16 U6l 30 30,18 EEN I L 110798, L2 REQUIRED AT EACH FOOTING, STATION : 1416+93.83 (§ RELOCATED U.S.34 )
50 o0 3.0 STATION : 24382+81,76 (€ I0WA 16 ) JULY, 2005
St ot oA g ~1 — ..,,...-.- 21 1IP10x57 STECL BCARING PILING WAPE] I N COLINTY
DRDEINE Yol N, A i AVOIIT TR e\ WwASIY L
'JILt LAYUU I . 'JI Lt LAYUU . RElNF RCING LAYQUT REQUIRED AT PIER. 1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
CIYPICAL FOR EXIERIOR FOUIINGS ) CIYPICAL FOR INIERIOR FQUIING ) CIYPICAL FOR EACH FOQIING ) DESIGN SHEET No. 5 ofF 3! FILE No. 29907 CESIGN No._ 305
DESIoNED Br _MKOTLERS CHECKED B _E-SUUNRADA PROJECT NUMBER —nd. .
S o REYSAVY e WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-90 SHEET NUMBER 6

27-APR-2005 09:47 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.505 NANTPLTSVR14Bridge 1 Tif



(Page 7 of 36)

B j REINFORCING BAR LIST - ONE PIER
3,35J Ak A% A% Ty a4k ak 4k ‘ 33 BAR LOCATION sHaPE| wo. | LenoTh | WEIGHT
Low ‘ ‘ 9al CAP, TOP, LONGIT. —_— 14 44'-8 2126
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BENCH MARK s NO. GPS-019; STA. 210+38.258, 671.920° LT, X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 798.117.
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- 90 90 a . STATION : 24382+81.76 (& 1OWA 16 ) JULY, 2005
Yo YouT SEINFORCING LAYOHIT Lol g P el WAPELLO COUNTY
'-IILt LAYUU I '-ll Lt LAYUU I RElNF RC I NG LAYQUT B 1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
(IYPICAL FOR EXTERIUR FOOTINGS ) CIYPICAL FOR INTERIOR FODIING ) CIYPICAL FOR EACH FOQIING ) DESIGN SHEET No. 7 ofF 3! FILE No. 29907 CESIGN No._ 305
DESIGNED By _N.KOTLERS CHECKED By _E.SOUHRADA PROJECT NUMBER 4. N
B B R RVSAVT Greosen WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-90 SHEET NUMBER 3

27-APR-2005 09:48 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.507 N\ANTPLTSVR14\Bridge 1 T1f
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BENCH MARK : NO. GPS-019; STA. 270+38.258, 67,920° LT, X CUT IN THE TOP OF THE REBAR N THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 798.117.
2-48 5 BEAM SPACES @ 8-0j(-)= 40-23 248
™ 226 226 ™
BEAM LINE G—» BEAM LINE H—)/ BEAM LINE J —’/ BEAM LINE K BEAM LINE L BEAM LINE M
E] 2x8 BEVELED | IFor oETAILS
/ Ty L KEYWAY tTYP.)‘ "
| = / 4 = 7 N\ 7
| — B A 2 _
BCET ikt I T T = [ 1 il i e, B el | ol -—-—-|—1 o= L i = - —
=
&
sea-d Liggz  sepd 5c0d § APPROACH ROADWAY - >
EASTBOUND BRIDGE 7 2-2l [<—& PIER 05519] 4 - sni kS ¢ oean
PIER CAP PLAN
ELEY. = ELEV. - ELEV. = I ELEV. = ELEV. = ELEV. =
3810.58 810.72 510.84 ‘ §10.75 810,59 g 810,43
=g o | En olg Low 33
. l 9al] . ! = ! Y ) [ STEP
7y
5c5— i | A L) a}aow
d smi " o v
5c —5ct | 7 ]
5 e e 5oz
Soa—He : 9 PLACE A MAT OF Smi & e 5 i
=7 M | 5nl BARS UNDER BEAMS = b2
[ [Cap n L) : Hd K & L 7
) UASRAI abld  Lsaz Lsas S5 TFH. NI
20 e “«—1-¢ COLUMN € coLumn i |7 § COLUMN——» |2 L 50 | w2
5-3 \‘ | | H CH 942 ’ | ‘| 5-3 |
g AR 160 iy \6-a il o .
66 16-0 o 16— 56
[-31]-3 13013 13013 \
I e i n !
o i SN il ol |
| . SPIRAL REINFORCING IS TO BE . s .
| | #4 BAR WITH 25)° DIAMETER, ! ol B |
! 1] 12" PITCH WITH 4 EQUALLY i N !
3 J\\ SPACED L{xjx} SPACERS ®
[ Zla i PUNCHED TO HOLD SPIRALS. | |
' gl 3 | SPIRALS ARE TO HAVE 1} : '
| 5z L EXTRA TURNS AT TOP AND | |
! F = . \imToM OF COLUMNS [ !
‘ o ® i 33 fezeed 55 PR S 2N P -
| ~F e
! A |H:|4;~L\ lea-8 “_}j 4'-6 N le -6 “‘ - |
! Vil r RN | M TR |
= =
1l I-0x3x I'-0 BEVELED s
ag! 99 agl KEY, TOP OF COLUMN agt| 2l ©
ﬂ/ AND_TOP OF FOOTING S| N
o g0 0 o o o 44 Gy o BOTTOF FIG. 108 OF Feoting - r9l) B2 -
[l y A rm [l i FLEV. = 784.93] Il al Ty
11l ;+‘—’ 1l 11l 1] I i
Ll LR Y Ll Ll Y
4 PIER ELEVATION .
(LOOKING EAST ) END ELEVATION
¢ PIER—>
° 2-25 | . & APPROACH ROADWAY
< VT EASTBOUND BRIDGE
R 239 —
N ) ‘\F "
- NN 1 77 - T ' T 1
i M [ N I Ll A Lt 2
! N T
1 - - - ~
7 7 ! 5
" bl ! & PIER B /’"\\ NOTE =
- -i- - /- CAP . \ SEE DESIGN SHEET 9
- o T T T Tl - o T T \D, FOR OTHER PIER DETAILS.
a | a ; S 4
& A M < e NOTE = DESIGN FOR 23° SKEW (R.AJ
7 1
1 B A - PILE DIVENSIONS SHowl ATE 4T DUAL 218-0 x 40’ PRETENSIONED
¢ 2 - R ¢ - - — © = PILES 14 IN THE DIRECTION PRESTRESSED CONCRETE BEAM BRIDGES
! s oY NN L K K K SHOWN. 50~ END SPANS 116'-6 INTERIOR SPAN
- j ] e Il?JS_u ] 0T ] u% . =1 |_95P @ 0l1he = §-5 : 10- J 1 7 - HPI0x57 STEEL BEARING PILING PIER NO.2 - EASTBOUND BRIDGE
3-0 -0 - 3-0 3-0 B NI al=) = 11079 1132 REQUIRED AT EACH FOOTING, STATION : 1416+93.83 (§ RELOCATED U.S.34 )
go- 9-0 30 R B STATION : 24332+81.76 (& 10WA 16 ) JULY, 2005
o = YT e T R‘EQU:;‘E‘gKf: ;TEEFEL BLARING PILING WAPELI O COUNTY
'JII—t LAYUU I . 'JI Lt LAYUU I . RElNF RCING LAYOUT B 1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
(IYPICAL FUR EXIERIOR FOUIINGS ) CIYPICAL FOR INTERIOR FOUIING ) CIYPICAL FOR EACH FOQIING ) DESIGN SHEET No. .8 ofF 3! FILE No. 29907 CESIGN No._ 305
DESIGNED By _N.KOTLERS CHECKED By _E.SOUHRADA PROJECT NUMBER 4. N
S o REYSAVY e WAPELLO COUNTY |—| NHSX-034-7 (62 }--3H-30 SHEET NUMBER 9

27-APR-2005 09:48 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.508 N\ANTPLTSVR14Bridge 1 Tif



(Page 10 of 36)

‘ REINFORCING BAR LIST - ONE PIER
‘ 32 BAR LOCATION SHAPE [ NO. | LENGTH | WEIGHT
‘ 9al CAP, TOP, LONGIT. —_— 14 44'-8 2126
saz | CAP, SIDES, LONGIT. — 3 449 373
5a3 | CAP, SIDES, LONGIT. — 2 40°-2 84
== i3 ¥
L . Lo o J e Faal
851 | CAP, BOTTOM, LONGIT. —1 = 34-8 555
5e2 < 5el 6b2 | CAP, BOTTOM, CANTILEVER ]2 66 i1
E > K sc) | cap HoOPS 0 80 121 1008
o 7 542 S " L saz 502 | CAP HOOPS, CANTILEVER ] 12 | VARIES 147
& Tl e 5c3 | CAP HOOPS, CANTILEVER o] 20 | varies 231
& P 5c4 | CAP HOOPS, CANTILEVER 0 4 10'-6 44
L: ] 5c5 CAP HOODPS, CANTILEVER, END ] q 10'-2 42
6o - 5 #4 COLUMN SPIRAL G BE 1419 284
o . iy 861 SPIRAL SPACERS Llxjx) {0.7 LB./FT.) — ] 2 17-8 143
” ‘ |\_ __ J| | || - ‘ ‘ |\_ - ./‘ | | 3al | FOOTING TO COLUMN DOWELS L s | ot 1075
9d2 COLUMN, YERTICAL - 33 21°-0 2356
3 2 EQ.SP,| 7) |2 EQ. SP, £ 34 2 EQ.SP) 73 EQ. SP, 35
9g! | FOOTING, BOTTOM, LONGIT. & TRANSV. — | 5 8-8 1180
SECTION THRU 4} 2.6 |4}
cl I Bpipte 4 ol
CANTILEVER Sml | STEPS, LONGIT. — [ 16 28 e
SECTION THRU 5ni | STEPS, TRANSV. — 1] 16 6'-3 104
PIER CAP
TOTAL - LBS. 9913
PIER NOTES =
ALL EXPOSED CORNERS OF 30° OR SHARPER ARE TO BE FILLETED WITH A 3"
DRESSED AND BEVELED STRIP.
SPIRAL ¢ COLUMN MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR
REINFORCING IS TO BE 2 INCHES UNLESS OTHERWISE NOTED OR SHOWN. THE 9dl FOOTING TO
COLUMN DOWELS ARE TO BE IN PLACE BEFORE FOOTING CONCRETE IS PLACED. < 9l T8
THE SPIRAL REINFORCING MAY BE SPLICED BY LAPPING 2-2. THE LENGTH OF Ll ol vl vl v
THE SPIRAL SHOWN DOES NOT INCLUDE THE LAPPED LENGTH OF THE SPLICES. THE e
COST OF THE LAPS AT SPLICES IS TO BE INCLUCED IN THE PRICE BID FOR OTHER | ™ ey =
RE INFORCEMENT. @ o o| S| T
iR COLUMN TIES SPACED AT 12" CENTERS MAY BE SUBSTITUTED FOR THE SPIRAL B A O
P REINFORCEMENT. PAYMENT WILL BE BASED ON THE WEIGHT OF SPIRAL REINFORCEMENT. ol e
NO ADJUSTMENTS IN REINFORCING STEEL PAY WEIGHT WILL BE ALLOWED. SEE BENT ,
BAR DETAILS FOR SPLICE LAP LENGTH.
- 9dl e D 5¢cl, 5¢2,5¢3, 5¢4 & 5c¢5 9d|
AB'T 0-6T |"-0x3x1"-0 THE DESIGN BEARING FOR PIER PILES 1S 44 TONS.
® BEVELED KEY /
. E) > — A%
TYPICAL_COLUMN o P . z.;(( !
SECTION B e ! _R=-0}
CONCRETE_PLACEMENT QUANTITIES snl ok
BAR
LOCATION PIER NO. | PIER NO. 2 QUANTITY -2
FOOTINGS 315 315 63.0 ALTERNATE
COLUMNS a.8 9.8 19.6
CAP & STEPS 22.5 225 45.0 COLHM:NMTIE
ROTATE LAP 90° EVERY
TOTAL - CU.YDS. 63.8 63.8 127.6 NOTE : ALL DIMENSIONS ARE OUT TO OUT.D = PIN DIAMETER.  LAYER WHEN PLACING BAR.
TWO PIERS -
Mpare DESIGN FOR 237 SKEW (R.AD
LTEW TS | ¢ DUAL 218’-0 x 40’ PRETENSIONED
STRUCTURAL CONCRETE (BRIDGE )} CU.YDS- 127.6 DOCCTORCSEN FANFDETE REAM RDINCET
ST L conm T e PRESTRESSED CONCRETE BEAM BRIDGES
CLASS 20 EXCAVATION Pl =142 ;P2 = 155 CU.YDS. 297 5079 END shats 16176 INTERIOR SPAN
o e T e T e e e | e PIER DETAILS - EASTBOUND BRIDGE
. . . H +33. LS.
BEARING PILING ‘DR’IVE zle 70°P. ;21 @ 79'P, 2 L.F. 3045 STATION :24382+81.76 (¢ 10WA 16 ) JuLy, 2005
WAPEI I O COIINTY
TR e\ WwASIY L
1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. _ 9 oF 31 FiLe no. 29907 pesien no. 305
e o N-kR?}J}\;SEffY o o E.SOUNRADA WAPELLO COUNTY |—|”‘”E” SR NHSX-034-7 (62 )--3H-20 SHEET NUMBER 10

27-APR-2005 09:48 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.509 NANTPLTSVR14\Bridge 1 Tif
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BENCH MARK :NO.GPS-019; STA, 270+38.258, 67.920° LT, X CUT [N THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND 1A, l6, ELEV. = 738.117.

!
20 N

452
I"-7 40°-0 ROADWAY -7
TEVEL LEVEL
5 P
TOP_OF e
gl _ToP oF % £ SLAB <
AL . BE | e ;
~ =1 L — Fﬁgf [ T T iiITL T e t ”
— Xey > I
l“ "’I NETSR ’ Wy L
6 | 5q3$ HERE 507 \ .
- : P AN ZEl ‘
2
i il T PAVING SUPPORT
i 2l i 7R DETAIL
¢ LY 33 NI ) 2 Sl
Pl N N \%ﬁgg z| T G i 38
U1 e i = !
KEYWAY FORMED BY sh2/ S :,4 T | :
BEVELED 2xB ——l "
1 i
u

OF PILE

BOTT. OF FTG. 3 - 5
PART REAR ELEVATION AT ABUTMENT Jdm EZ?J CSLPLL ]_Uzz‘i‘dﬁ BT ror o ean 1Le

(WINGS NOT SHOWN ) 7 -413) 31 EE
TO BE 7 TURNS OF No.2 BAR, 21" DIAMETER,
3 PITCH WITH 2 - L} x } x 4 SPACERS

SPACING FOR : PART SECTION B - B PUNCHED TO HOLD SPIRAL,

5 |35 - 8g) BACK FACE

31 - 8g2 FRONT FaCE

31 - 893 DACK FACE

32 - Skl BACK FACE

32 - Sk2 BACK FACE
32 - Bk2 BACK FACE

ABUTMENT NOTES:

MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR
REINFORCING BAR 1S TO BE 2" UNLESS OTHERWISE NOTED OR SHOWN,
THE DESIGN BEARING FOR THE ABUTMENT PILES 15 45 TONS.

)

% NOTE: SEE DESIGN SHEET 27 FOR DETAILS
B OF BARRIER RAIL. REINFORCING BARS

i 5c3 AND 5¢ld4 ARE INCLUDED IN

3595 » SUPERSTRUCTURE QUANTITIES.

DATE 9-8-88

COMPACTED GRANULAR
BACKFILI BFTWFFN WINGS

SUBGRADE
SEE "SUBDRAIN DETAILS”
[APPROACH FILLS ARE TO BE
COMPLETED TO THIS LINE
SON BEFORE STARTING ABUTMENT
\g\i @NSTRUCT\ON.
. 3-0 BERM
506 (MIN. LAP POROUS BACKFILL SEE | e
AT § oz 22 ) “SUBDRAIN DETAILS" | | i
o
3103 i 21
CoIL RoD | " " SECTION C-C e 3 PAY LIMIT FOR
- SUBORAIN
TP, SEE "SUBDRAIN DETAILS” 2-2 ¥-0 -5 \—ELASS 20 EXCAVATION
AL FOR ALIGNMENT AND SLOPE.]
& ABUTMENT EXCAVATION DETAILS

PART SECTION A - A

(WEST ABUTMENT SHOWN - EAST ADUTMENT SIMILAR )

NOTE: DESIGN FOR 239 SKEW (R.A.)

SHIFT 8g2 BARS IN F.F. AS NECESSARY DUAL 2'8,_0 X 40’ PRETENS'ONED

TO MISS BEAMS. PLACE g3 BARS PARALLEL e R /O Ol ety

\ g

KEvway FORME[J TO LONGIT. STEEL. PRESTRESSED CONCRETE BEAM BRIDGES

BY BEVELED 2x8 NOTE & 50°-9 END SPANS 116°-6 INTERIOR SPAN

SEE DESIGN SHEETS I1 & 12 FOR
ABUTMENT PILE PLAN AND ABUTMENT DETAILS
ABUTMENT STEP DIAGRAM. STATION : 1416+93.83 (§ RELOCATED LS.34 )
STATION :24382+81.76 (G 10WA 16 ) JULY, 2005
WAPEIL O COLINTY
T A b b W WA YL
IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

pEsIoN SHEET NO. 10 oF 31 FiLe no. 29907 pesien no._305

NOTE: BARRIER RAIL NOT SHOWN IN DETAILS.

HEZ2091.501 (HSTDOZ091.501--WRJ:THIS SHFFT REDRAWN, DEVICE:7GAI:[200.0037ARCH. TAPE N®.0000IS

REVISED 09-C1 - PART SECTION C-C ADDED AND ADDITIONAL 548 BARS.

5 N.KOTLERS E.SOUHRADA o
e O R TeaTT crecxep oY | “C* OR "D’ BEAMS - INTEGRAL ABUT.DETAILS - (R.A.)I5°0I" - 30° SKEW | STANDARD SHEET 2091 WAPELLO COUNTY |w| NHSX-034-7 (62 }--3H-30 SHEET NUMBER 1|

27-APR-2005 09:48 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.510 N\ANTPLTSVR14Bridge 1 Tif
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BENCH MARK :NO. GPS-019; STA. 270+38.258, 67.920' LT., X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. |6, ELEV. = 798.117.
6'-6
1'-¢ 5 0
5 | 33 Sp4
= LK
35 I "
v - A=
i %
¢ BEAM § BEAM § BEAM § BEAM § BEAM § BEAM
LINE A LINE & LINE € LINE D LINE € [TINE F
ELEV. = ELEV. = ELEV. = ELEV. = ELEV. = ELEV. =
811,00 EIRE 311.23 811,36 811.22 31107
I |
] = N H Nl |
it - b - ?
BOTT. OF FTG. ! H "
ELEV. = 807.50 ) | {
) \ § APPROACH ROADWAY
- £ ABUTMENT —= 2o WESTROUND BRIDGE
REAR ELEVATION - WEST ABUTMENT
CLOOKING EAST )
€ BEAM £ BEAM § BEAM ¢ BEAM § BEAM § BEAM
LINE F LINE E UINE © LINE C LINE B LINE &
ELEV. = ELEV. = ELEV. = ELEV. = ELEV. = ELEV, =
810.38 810.55 810.71 B10.63 210.51 810.38
L 1
T ~ ~ \* ! ¥ | Z4 ¥
g Vo] N —
¢ S - I = g ¢
i ! : BOTT. OF FTG. hd
r L_ | | mEV. = 806.88
§ APPROACH ROADWAY © APPROACH ROADWAY 1 D
WES 1HOUND BRIUGE WESTBOLND BRINGE > ~— . ABUTMENT
PN
REAR ELEVATION - EAST ABUTMENT
(LOOKING WEST )
N
9
@
AT s i
P | gL DESIGN FOR 23° SKEW (R.A.)
\ g | DUAL 218’-0 x 40’ PRETENSIONED
6 | lee [yt S A i el il
<! Ot PRESTRESSED CONCRETE BEAM BRIDGES
I8 50'-3 END SPANS 116-6 INTERIOR SPAN
: ABUTMENT DETAILS - WESTBOUND
ABUTMENT PILE PLAN STATION :1416+93.83 (§ RELOCATED ULS.34 )
(WEST ABUTMENT SHOWN - EAST ABUTMENT SIMILAR ) STATION : 24382+81.76 (€ 1OWA 16 ) JuLy, 2005
NOTE : WAPEI I O COIINTY
TR e\ WwASIY L
\\ 9 - HPI0x57 STEEL BEARING PILING 1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
' REQUIRED AT EACH ABUTMENT. DESIGN SHEET No. L oF 31 FiLe no. 29907 pesien no. 305
pes o o N'E?%%ffr gheceo o E.SOUHRADA WAPELLO COUNTY |—|”‘”E” SR NHSX-034-7 (62 )--3H-90 SHEET NUMBER 12

27-APR-2005 09:48 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.s11  N\ANTPLTSVR1%Bridge 1 T1f
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BENCH MARK :NO.GPS-019; STA.

813 5p4
Y

=
e

18°-0

270+38.258, 67.920' LT.,, x CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER [N THE NORTHEAST CORNER

QOF THE JUNCTION OF U.S.34 AND IA. |6, ELEV. = 79817,

22'-2

§ APPROACH ROADWAY
EASTBOUND BRIDGE

£ BEAM € BEAM § BEAM § BEAM § BEAM § BEAM
LINE 6 LINE H LINE J LINE K LINE T UINE M
ELEV. = ELEV. = ELEV. = ELEV. = ELEV. = ELEV. =
811,03 81118 8I1.32 811.24 811.08 810.93
y :
I T
* | = = 7
' : BOTT. OF FTG. "
K ' ELEV. = §07.43
} |
© APPROACH ROADWAY .
EASTBOUND BRIDGE 20 & ABUTMENT
CLOOKING EAST )

BEAM G BEAM § BEAM ¢ BEAM § BEAM & BEAM
LINE M LINE C UINE K LINE J LINE A LINE G
ELEV. = ELEY. = ELEV. = ELEV. = ELEV. = ELEV. =
810,07 810,24 810.40 810,50 ] 810.24

]
~ N 3 I 1%
JT we I | o]
o | | = =

BOTT. OF FTG. : '

] |

t T

. .

ELEV. = 806.57 }

]

— 2
-~

¢ PILE—»
>

3
N
<

ABUTMENT PILE PLAN

(WEST ABUTMENT SHOWN - EAST ABUTMENT SIMILAR }

N
MY

NOTE :
9 - HPI0xST STEEL BEARING PILING
REQUIRED AT EACH ABUTMENT.

¢ ABUTMENT —=

P

-0

§ APPROACH ROADWAY

N EASTBOUND BRIDGE

REAR ELEVATION - EAST ABUTMENT

CLOOKING WEST )

50'-8 END SPANS

STATION : 24382+

DUAL 218°-0 X 40’ PRETENSIONED

ABUTMENT DETAILS - EASTBOUND

STATION :1416+93.83 (¢ RELOCATED LL.S.34 )

T ~
IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 12 oF 3!

SIGN FOR 23° SKEW (R.A.)

116°-6 INTERIOR SPAN

81.76 (& 10WA 16 ) JULY, 2005
WAPEIL O COLINTY
e b W e

IR

FILE No. 23907 pesion no. 305

DESIGNED BY

N.KOTLERS CHECKED 8

v _E.SOUHRADA

RRYSAVY

CADD FILE

WAPELLO COUNTY

|w| NHSX-034-7 (62 }--3H-0

SHEET NUMBER 13

DETAILED BY
27-APR-2005 09:48

rrysavy

wi\pro Jects\90034060A94\BRF1nal\h900305.512

N\NTPLTSVRINBridge 1 T1f
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40" O ROADWAY
-1 220 150 17
LEVEL 19-0 TANGENT ON 2.0 % SLOPE -0 PARABOLIC|3'-0 PARABOLIC 15-0 TANGENT ON 2.0 % SLOPE LEVEL
l CROWN CROMN
R o © e ey |
e S —— 1 = =
N SOF 3 [ 58 "
. 3
A ‘?‘9'{?‘8 T::;i,ALOFSbSlLZ;A)UNG N 20 ’l S0z sPACiNG |02 7 5Pie 009 = ’
! Vgl 7 ap o g - moz 1Bl Typiea Eut amanis — & aPPROACH TOP OF SLAB T
1-0}, 7 5P.e 0'9 = 5-3 ' O} TYPICAL 5bl SPACING " Foanwar L
| % 8x 0-8 l 17 - 551 BARS I (BOTTOM OF SLAB ) 56l RN |—FOR DETAILS OF
INDENTAT 10N — ¢ erince 9b2 RAIL AND RAIL
SPACED @ 2-0 51 BARS AT 10" §'s ca e 107 ¢'S \ . REINFORCING
24 RIGID (CENTERED BETWEEN 6o N /—‘3b 412 | H ‘ SEE STANDARD
STEEL CONDUIT ® BARS IN TOP OF SLAB) . = BARRIER RAIL
mi — T AP RSPy PR v, PRI B L LS5 S S T a ~ SHEET.
@ T = ~% wor | aus

z

&

A/r»\_\' sl

S & S ST ‘ - :
%*5&]2 %— 5d2 @ 2’ 5| 5bl BARS
5ds~7<1I \ \

S
] —5e2
8
8 441 & | 5q3 &\ \ ]
< N N
c NS \ - S — z —
o L 543 & 5d4 5ol — L 5e3 3 .
o [ I x I-3 colL
3 e I e e i A 3 x 13 ot ROD (BENT ).
o | CoIL ROD
< ik 3¢ x 1-3 S3 x 1.5 x 1'-8}
5 CONSTRUCTION CoIL ROD
-
2 <

JOINT

TOP OF SLAB
. 4B - = 37
r ~STRAIGHT | INF BFTWFEN HAlINCHFS . -2 5 BEAM SPACES @ T7'-4§ - = 37°-0 1

| —r | HALF SECTION NEAR ABUTMENT D BRIDGE  LonK e Eas HALF SECTION NEAR PIER

SLAB AREA = 29.39 SQ.FT.
SLAB AREA DOES NOT NOTE : FOR DETAILS OF INTERMEDIATE DIAPHRAGMS SEE DESIGN SHEET 22.
INCLUDE THE NOMINAL
L INCH HAUNCH.

INTERIOR BEAMS

SUPERSTRUCTURE NOTES:

BEAMS. MOTE ADDED TO ADJUST FOR A AND B BEAMS.

D D
1ZHAQ:(200,0041 ARCH.TAPE NO. |5 DATE 9-8-88

STRAIGHT LINE W Ix & x 0-10 B THE FLOOR SLAB AS SHOWN INCLUDES L* INTEGRAL WEARING
BETWEEN HAUNCHES WELDED ON OPPOSITE SURFACE.
EE SIDES OF DRAIN TO THE PIER AND ABUTMENT DIAPHRAGM CONCRETE IS TO BE PLACED
! = § SERVE A3 ANCHOR. MONOLITHICALLY WITII TIIC FLOOR SLAB.
LEVEL TOP OF SLAB COST OF ALL PREFORMED EXPANSION JOINT FILLER MATERIAL IS TQ
B BE INCLUDED IN THE PRICE BID FOR “STRUCTURAL CONCRETE (BRIDGE ).
<y — — — - G L I 1y x 4 x -4 WELDED TO ALL BEAMS ARE TO BE SET VERTICAL.
o2 2 . BOTH SIDES OF DRAIN WITH 2 - } * & FORMS FOR THE SLAB AND BARRIER RAIL ARE TO BE SUPPORTED
wi = “le > ® - HOLES IN EACH OUTSTANDING LEG BY THE PRESTRESSED CONCRETE BEAMS.
Z o i = w FOR NAILING TO FORMS. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFURCING
2% = e > o BAR SHALL BE 2 INCHES UNLESS OTHERWISE NOTED OR SHOWN.
23 AL SLAR AND DIAPHRAGM REIMFGRCING 15 10 BE WIRED 1 PLACE
=5 B < | v STEEL PLATE (W R ALL SLAB AND DIAPHRAGM REINFORCING IS TO BE WIRED IN PLACE
za|  iTORIP|3) / / e o en AND ADEQUATELY SUPPORTED BEFORE CONCRETE IS PLACED.
Sw|  GROOVE N TUBE WITH 4 " WALL THICKNESS TOP TRANSVERSE REINFORCING STEEL IS TO BE PARALLEL TO AND
< STRAIGHT LINE (LENGTH - or-53 . 24" CLEAR BELOW TOP OF SLAB. BOTTOM TRANSVERSE REINFORCING
joan t— E : STEEL 1S TO BE PARALLEL TO AND I CLEAR ABOVE BOTTOM OF SLAB.
o5 ml3 TOP AND BOTTOM REINFORCING STEEL IS TO BE SUPPORTED BY INDIVIDUAL
) EPOXY COATED METAL BAR CHAIRS SPACED AT NOT MORE THAN ¥-0
as EXTERIOR BEAMS NoTE DRAIN DETAILS CENTERS LONGITUDINALLY AND TRANSVERSELY, OR BY CONTINUOUS ROWS DESIoN FOR 23° SEW (R
3 o o < g W AL
o OF EPOXY COATED METAL DAR HIGH CHAIRS OR SLAD BOLSTER PACED
&g DRAINS ARE TO BE GALVANIZED. 8 DRAINS PER BRIDGE REQUIRED, -0 APART. ° e DUAL 218°-0 x 40’ PRETENSIONED
%5 16 DRAINS REQUIRED TWO BRIDGES. SEE "SITUATION PLAN" ON COST OF BEARING MATERIAL 1S TO BE INCLUDED IN THE PRICE DOECTOECSSEN FrANFDETE REAM RDINCES
o5 TYPICAL SLAB AND DESIGN SHEET 2 FOR LOCATION, BID FOR "PRETENSIONED PRESTRESSED CONCRETE BEAMS". PRESTRESSED CONCRETE BEAM BRIDGES
Zq) WEIGHT OF DRAINS |5 INCLUDED IN THE QUANTITY FOR "STRUCTURAL TRANSVERSE SLAB REINFORCING MAY BE SPLICED WITH ONE LaP 50'-9 END SPANS 116"-6 INTERIOR SPAN
= HAUNCH DETAIL CONCRETE ( BRIDGE ) . WEIGHT (106 LBS./DRAIN ) IS BASED ON LOCATED AS FOLLOWS:
R ROLLED TUBE. TOP BARS - LAP MIDWAY BETWEEN BEAMS (MIN, LAP = 2'-5) SUPERSTRUCTURE DETAILS
2% . : .
= ¥ FOR SLAB THICKNESS OVER BEAMS SEE BOTTOM BARS - LAP OVER BEAMS (MIN.LAP = 2-5). STATION : 1416+93.83 (§ RELOCATED U.S.34 )
o © SLAB THICKNESS DETAILS " ON DESIGN PAYMENT FOR REINFORCING BARS SHALL BE BASED ON NO SPLICES, STATION :24382+81.76 (£ 10WA 16 ) JuLy, 2005
e SHEETS NO. 18 & 20. AND NO ALLOWANCE SHALL BE MADE FOR THE ADDITIONAL LENGTH OF BAR WAPELLQO COQUNTY
3 REQUIRER FOR THE USE OF SPLICES. |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
a
] DEsIGN SHEET NO. 13 of 31 Fie no. 29907 ppsign no. 305
;ﬁ A Wy Td grecneo oy E.SOUHRADA | 40" RDWY. PPCB ( ALL BEAMS - INTEGRAL ABUT.) CROSS SECTION STANDARD SHEET 4383 WAPELLO COUNTY |w| NHSX-034-7 (62 )--3H-20 SHEET NUMBER 14

10-MAY-2005 0%:25 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.513  \ANTPLTSVRINBridge 1 T1f



(Page 15 of 36)
BENCH MARK : NO. GPS-019; STA. 270+38.258, 67.920' LT., X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.5.34 AND IA. 16, ELEV. = 798.117.
T BARRIER RAIL END SECTION 231'-0 FACE TO FACE OF BARRIER RAIL END SECTIONS 20 RIGID A A — PARALLEL TO THE
I (SEE DESIGN SHEET 27 FOR BARRIER RAIL LAYOUT) erEL CONDUIT w \"1)) / THEQRETICAL € GRADE
] |
4" MIN. CL. |
JUNCTION SEE DETAIL "C" ek o] CCLL 252 SEE BARRIER RAIL DETAILS ELEV-B 25¢1 B.F. & F.F. ELEv.e
BOX (TYP. FOR 5el & Sed) FOR BARS AND BAR SPCG. A5¢5-13 F.F. .
o= rTOP OF SLAB . ON DESIGN SHEET 27. ﬂ —‘
ELEV. C— —r—H — C----—/—F----=-= ~5ilo=lE= al = —lE - oo mev. AT T T T sda— A nnnnnn
/ ‘I' — S AN cecV \ —‘ A_P X IHE“_M el cld 8500
g : o AT T 0L LI e —ss1
S 1 kL
3 ) l T 2~ e = h T
" 2 | ) Crl o] o ~wb & 15 & _©
T ////\i¢ RIGID ! 5Kz S aah MEIE S a—
B ks . ek 13 1
oy v sTeeL conout |} "[‘cmLXROD sel sas 4] f | | 1D =
| 8Q3i—> =37 === n | | =i
@ i 506 — oA l | -] shil
BN | | By 5e3 a+14 , L=
= == 1
=== | . ?7% e S e 4 FIELD BEND
L 53« 15 89211 sgl— 1%
5§ BEARING = ¢ pien M, i 4\%“
/ JENPEN /1 L
8g1—¥ 892 -6
B PRI
& ABLTMENT BEARING —] PART END VIEW AT ABUTMENT
PART LONGITUDINAL SECTION NEAR GUTTER
(FOR CETAILS OF INTERMEDIATE DIAPHRAGM SEE DESIGN SHEET 22 ) 2% RIGID
[,k\ /TTEEL CONDUIT 163 9% Tl 3
¢ PIER COIL ROD 4
(BENT @) P
- |
/ JUNCTION ] e e ‘gAﬁ%"/( | '
N BOX : I T e 5 PART SECTION C-C
; ° S
Z‘i: f ! NEOPRENE BEARING (B) et ooED
b ¢ ABUT. BRG. s 2 agg Ayl '/’8—5)_\/‘{5?; [BY BEVELED 2 x 8.
3= coll RoD 5c TONSTRUCTION JOINT
@E NOTE & ROLIGHENED CONCRETE y
29 o
R CONDUI T AND JUNCTION BOXES o3
. gy it ~
B TO BE PLACED iN NORTH RAIL OF
221 5| WESTBOUND BRIDGE AND PLACED
= ; R ervm
25 5 IN SOUTH RAIL OF EASTBOUND SECTION D-D
S I
-4 2| BRIDGE. .
g J SEE END SECTION DETAILS IN THESE PLANS FOR ) - Y
o9 DETAILS OF BARRIER RAIL END SECTION AND SPACING I” THICK STRIPS OF PREFORMED EXPANSION
= FOR S5c BARRIER RAIL BARS. REINFORCING BARS JOINT FILLER AROUND BEARINGS, FACE OF —
23 "5c%, "5 AND "4t1" ARE INCLUDED IN THE STEPS, SIDES AND ENDS OF KEYWAYS.
=5 SUPERSTRUCTURE QUANTITIES. PART PLAN
o
E - TOP OF PIER DETAILS
s _ Tx 8 x 08
&3 INDENTATION
33 GUTTER LINE gl(;n;cmom PART SECTION SPACED @ 2-0
2 4\ ( . AT PIER N TABLE OF WINGWALL ELEVATIONS
= . o - WESTBOUND BRIDGE
0™ ! 5= ——}- e e Foaget — LOCATION | DIM.’C" [ ELEV. A J ELEV.B | ELEV.C
i = 694 g S i
S ’ , 94— W, CORNER| 10 81643 | 8650 | 81551
=5 L7 -0 BARRIER RaIL END SECT]ON_!_ 6/-6 WING EXTENSION STEEL CONDUIT L ‘ | é W CORER I‘Oz PYFPER R
o PART PLAN b RADILS 2 S-E. CORNER | 113 815,81 ¢ SISTT7 ¢ BI5T3 DESIGN FOR 23° SKEW (R.A)
§; X‘;‘\ 54 D 3 N.E. CORNER g 815.82 | 8In.8 | 815.05 DUAL 218-0 x 40’ PRETENS|ONED
= B 1 Tani e AC WiNAwmAll ClouATisne]l 2= S Ay I L = et M =
EH E TABLE OF WINGWALL ELEVATIONS| |PRESTRESSED CONCRETE BEAM BRIDGES
gg 1 ,.: - EASTBOUND BRIDGE 50'-3 END SPANS 116-6 INTERIOR SPAN
3g 2 LocaTioN | DM, [ ELEv. o | ELEv.B | ELEV.C SUPERSTRUCTURE DETAILS
<3 2 = STATION : 1416+93.83 (§ RELOCATED U.S.34 )
= DETAIL *C* i S, CORNER| 103 816,35 | 816.37) 816.38] oraTion :24382+81.76 (& IOWA 16 ) JULY, 2005
54 Z: 2 N.W. CORNER| 10} 8i6.45| 81647 | 816.98 WAPELL O COUNTY
85 __Eh_z__ et 1= S.L.CORNCR | 114 815.30 | 815.46 81s5.41 |OWA DEPARTMENT QF TRANSFORTATION - HIGHWAY DIVISION
a4 SECTITUN A A N.E. CORNER 13 815,68 | 815.64 815.59 DESIGN SHEET NO. 14 oF 31 FiE no. 29907 0ESIGN No. 305
9
éi R grecneo oy E.SOUHRADA I “C* OR “D" BEAMS - PART PLAN & LONGIT, SECTION - {R.AJ) 15°01-30° SKEW | STANDARD TherT st | WAPELLO COUNTY |—|”‘”E” NMEER | NHSX-034-7 (62 )--3H-30 SHEET NUMBER IS
27-APR-2005 09:49 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.s14 \ANTPLTSVRINBridge 1 T1f




(Page 16 of 36)

221"-3 OUT TO OUT OF SLAB

ESTIMATED QUANTITIES - SUPERSTRUCTURE

2'-53 5 261 SPACES @ 10 ;5]I L L-3s
T T
TOP SLAB 43 20 SPA. 10 243 SPACES e 10 ;6al 10 20 SPA. 43
REINFORCING BARS @ 10 . . . . 5 @ 10
a2 12-10 16°-4 12-10 16-4 ozl oz
| 1’-9 -9 |
- ALTERNATE
T CONSTR. JT. ~\\ \ \ \
T T
3 . L"\ \ v A R
£ ~ 5]l
6a2 R T N -3 el 4
1'-9) SJl o h \ W 8 = h
\ : Ir \
|y \
o s N
= f—tal T &
f O] e | @ N O] cal
S| % [y \ ERMISSIBLE TRANSV. N s
= Q2 —
5|3 (41°-0) 1 CONSTR. JT. (@1'-0) —¢ BRIDGE
°l s
o a - I I
= <
=]
e} <
3| =
§ %\
)
W
<
e—6al
l—6a3
(40°-0)
T _g)—s
i ]
-
5
ALse )
BOTTOM SLAB 5 10 244 SPACES @ 10 ;6al 10 EH
REINFORCING BARS \_ _/
19 SPA.@ 10 ;6a3 19 SPA, @ 10 ;6a3
OLONCDETE DI ACEMENT NIANDAM AND | ANACTTIIRINAL DOINCNDCING | AVALIT [
VUINUVAL ICL FLAWLIVICINTG UIAGRAVE AND LUINGT TUUITIYAL ROINFURUING LATUUIL g
ROADWAY SLAB SHALL BE PLACED IN SECTIONS AND IN SEQUENCE INDICATED. ALTERNATE PROCEDURES = TOP OF SL4B
FOR PLACING SLAB CONCRETE MAY BE SUBMITTED FOR APPROVAL TOGETHER WITH A STATEMENT OF THE 4
PROPOSED METHOD AND EVIDENCE THAT THE CONTRACTOR POSSESSES THE NECESSARY EQUIPMENT AND
FACILITIES TO ACCOMPLISH THE REQUIRED RESULT. J
¥ BARS SHa NTERED OVER PIER |
BARS SHALL BE CENTERED OVE g 3| BEVELED 1} x 3 /1) \—HEADER CUT TO FIT
< |NAILED TO HEADER— —*<— GRADE AND DRILLED FOR
LONGITUDINAL REINFORCING

SECTION A-A

TOP QF SLAB

2} CLR.

TWO BRIDGES (w0 SUPERSTRUCTURES AND FOUR ABUTMENTS ) N
WESTBOUND EASTBOUND a
ITEM oNITS BRIDGE BRIDGE QUANTITY 3 5 3
F 3
STRUCTURAL CONCRETE ( BRIDGE ) CLLYDS. 405.6 406.2 8118 S| BEVELED 1} x 3 1) \—HEADER CUT TO FIT SHAPE
REINFORCING STEEL EPOXY COATED LBS. 90,225 90,225 180,450  |NAILED TO HEADER—! —»He— OF CROWN AND ORILLED FOR
REINFORCING STEEL LBs. 8,404 3,404 16,808 LONGITUDINAL REINFORCING
STRUCTURAL STEEL LBS. 348 848 1636 TRANSVERSE SLAB
PRETENSIONED PRESTRESSED CONCRETE BEAMS LxD50| EACH 1z 12 24 CONSTRUCTION JOINT
PRETENSIONED PRESTRESSED CONCRETE BEAMS SLxbl!s| EACH 3 3 12 =
CLASS 20 EXCAVATION CU.YDS 181 210 391 TERN TR SN {oey
WP 10x57 STEEL | FURNISH LINFT. | 90 95 WA ;9 @ 95 EA 9 @ 95 WA.;9 @ 95 EA 3420 _Ql:]él_‘__z.l.s__ O.‘??. ,A_‘Q_E)R_E_TEN§|_ON.E_D_
BEARING PILING | DRIVE LINFT. | 9@ 95 WA ;9 @ 95 LA, 9 e 95 WA ;9 @ 95 LA 3420 PRESTRESSED CONCREITE BtAM BRIDGES
FPREBORED HOLES LINJFT, R ISTWA ;9 R 15 EA 9 R IWA ;I 2 IS EA. 540 50-9 END SPANS 116776 INTERIOR SPAN
SUPERSTRUCTURE CETAILS
STATION : 1416+93.83 (§ RELOCATED U.S.34 )
STATION : 24382+81,76 (€ I0WA 16 ) JULY, 2005
WAPEI I O COIINTY
TR e\ WwASIY L
1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 15 oF 31 FiLe no. 29907 opesien no. 305
e b, A oy e e 9 R nrelo N PRREPSSR wecod s T nee s

27-#PR-2005 09:49 rrysavy

wi\pro Jects\90034060A94\BRF1nal\h900305.515
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BENT BAR DETAILS REINFORCING BAR LIST - NON-COATED REINFORCING BAR LIST - EPOXY COATED
(ONE SUPERSTRUCTURE AND TWO ABUTMENTS) (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
17-5 10 /8 BAR LOCATION SHAFE NO. LENGTH [WEIGHT BAR LOCATION SHAFE NO. LENGTH| WEIGHT
“ -~ 5d1 PIER DIAHP. ENDS 12 3-11 43 B/al SLAB TRANSV. TOP & BOTT. 489 42-10| 31,460
o 5d2 | PIER & ABUT. DIAPH. LONGIT. — 90 673 502 | SLAB TRANSV. TOF_ENDS — 42 |VARIES| 1,348
=24 . = 5d3 | PIER & ABUT. DIAPH. LONGIT. — 30 183 603 | SLAB TRANSV.BOTT. ENDS p— 40 | VARIES| 1,284
=F Lo 5d4 | PIER GIAPH, GIT, \¥ ) 104
Ll 2 « 5d5 | ABUT. DIAPH, END — 1z 65 551 | SLAB LONGITUDINAL, TOP & BOTT. —— | 582 386 25,371
cal T‘ 7 5d8 | ABUT. DIAPH. WING EXT. LONGIT, — 48 530
adi iy - 9b2 | SLAB LONGITUDINAL @ PIER — 92 | 28-10] 9,020
51 | PIER DIAPH, HOOPS ] 0 | 123 532
527 | PIER DIAPH. T1ES ENDS E—| 7 23 0
5e3 | PIER DIAPH. TIES E—| 40 35 133
5e4 | PIER OIAPH. HOOPS ENDS ] 7 | 121 50 5d6 | ABUT. DIAPH. LONGIT. B.F- — 6 | 2a-3] 405
P PR 5d7 | PAVING NOTCH LONGIT. — 8 | 24-0] 200
:I O j ™ 22710 1723 548 1 | AUT.TO5TING LONGIT, B.r- — 6 | z58] 1,09
p=2} | ¥ p=2) | © 7 82 | ABUT. FODTING LONGIT. F.F. — 20 | 25-3| 1,348
o - s 83 | ABUT- EXTENSION LONGIT. 6 | 103 38 81 | ABUT. VERT.B.F- — 70 86| 1,589
J J @ 84 | ABUT. EXTENSION LONGIT, g | 511 190 893 | ABUT. DIAPH, VERT. B.F. [ 62 66| 2,731
T = b 8F5 | ABUT. EXTENSION LONGIT, ] 8-0 171l
2-4 1-8 coan 5j1 | TOP OF SLAB TRANSV. (AT RAIL) ——— | sea 53] 3,416
JUO 8g2 | ABUT.V F. — 2 5 i,228
5el 5e4d 694 | ABUT. DIAPH. WING EXT, VERT. [— 40 67 396 5k1 | PAVING NOTCH TRANSV., — 64 -9 37
Sk PAVING NOTCH TRANSV, [\ 64 3-5 228
Shi | ABUT. WING HORIZ. — 56 58 389
5NZ | ABUI. 10 WING ANCHOR — 8 -0 53 5p1 | ABUIMENI HOUPS =] 128 10-6] 1,402
6p35 | ABUT.BOTT, AT PILES g 28 68 280
< i 5p2 | ABUT. EXTENSION HOOPS =] 24 | 108 767 5pd | ABUT. HOOPS AT ENDS [ B 117-0 92
1'-8 2-4 _‘ -‘ J
PR SsT | WING VERT. — 56 |[VARIES 763
5e2 5e3 813 8f4
471 | UNDER BEAMS AT ABUTMENTS N 12 | 400 39
©
§
M BARRIER RAIL - SEE DESIGN SHT.NO. 27| 11,986
{3
Yy REINFORCING STEEL (EPOXY COATED) - TOTAL (LBS)]| 90,225
5 3 5
£ - A £
e o Ei ESTIMATED QUANTITIES - SUPERSTRUCTURE
o o N #2 | PILE SPIRAL [ 8 | 386 116 (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
& b o D=4} & L SPIRAL SPACERS,L 7/8 x 7/8 x /8 x 0.10] ——— 36 | 1-10 6
b=z Y 0722 ITEM QUANTITY
g . * INTERM. DIAPH. - SEE DES. SHT. NO. 22 | 1,140 STRUCTURAL CONCRETE { BRIDGE ) 4056
“94
REINFORCING SIEEL EPOXY COAIED 90,225
5p2 603 5p4 REINFORCING STEEL (NON-COATED) - TOTAL (LBSJ| 8,404 REINFORCING STEEL 5,404
p p p STRUCTURAL STEEL 848
PRETENSIONED PRESTRESSED CONCRETE BEAMS LXD50 12
CONCRETE PLACEMENT QUANTITIES - C.Y FRETENSIONED PRESTRESSED CONCRETE BEAMS SLXDIT5 3
°ne CLASS 20 EXCAVATION 181
NE SUPERSTRUCTURE AND TWO ABUTMENT
(ONE_SUPERSTRUCTURE AND TWO ABUTMENTS) HP10%57 STEEL | FURNISH Fe 95 WA e 95 EA 1710
. SECTION TOTAL BEARING PILING [DRIVE 3 @ 95 W.A.; 9 0 95 EA. 710
T_ N SECTION | — SLAB, ABUT. DIAPH., WINGWALLS 714 PRESORED HOLES Je 5 WA;9e FEA 270
E = SEC 2 - SLAB 97.2
Lo X | SECTION 3 - SLAB, ABUT. DIAPH., WINGWALLS 71.4
I ‘ 2z ‘ m SECTION 4 - SLAB, PIER DIAPH. 50.2
£y " SECTION 5 - SLAB, PIER DIAPH. 50.2
4-1 3/8
o 4t WEST ABUTMENT FOOTING 23,1
hKkZ EAST ABUTMENT FOOTING 22.9 DESIGN FOR 23° SKEW (R.A)
ABUT, WINGS 4 AT 1.8 CU.YDS. EACH 7.2 DUAL 218’-0 x 40’ PRETENSIONED
NOTF= A1 1 DIMFNSIONS ARF OUT To OLT. D= PIN THAMFTFR. INTERMEDIATE DIAPH. 15 AT (.8 CII.YDS. EACH 12.0 _—— .
PRESTRESSED CONCRETE BEAM BRIDGES
50'-3 END SPANS 116"-6 INTERIOR SPAN
—r y SUPERSTRUCTURE DETAILS - WESTBOUND BRIDGE

DESIGN SHEET NO. 16 oF 31

FILE NO.

STATION : 1416+93.83 (& RELOCATED U.S.34 )
STATION :24382+81.76 (€ 10WA 16 )
WARPEI I 0O COlLl
TR e\ el
1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
29907

JULY, 2005
NTY

IR

DESIGN No. 305

DESIGNED By _N.KOTLERS CHECKED BY

E.SOUHRADA

DETAILED BY RRYSAVY CADD FILE

SUPERSTRUCTURE DETAILS

AUTO-QUANT WAPELLO COUNTY

|w| NHSX-034-7 (62 }--3H-0

SHEET NUMBER 17

27-#PR-2005 09:49 rrysavy

wi\pro Jects\90034060A94\BRF1nal\h900305.516
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BENT BAR DETAILS REINFORCING BAR LIST - NON-COATED REINFORCING BAR LIST - EPOXY COATED
(ONE SUPERSTRUCTURE AND TWO ABUTMENTS) (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
1°-5 )" -0g BAR LOCATION SHAFE NO. LENGTH [WEIGHT BAR LOCATION SHAFE NO. LENGTH| WEIGHT
1-10 5"6,‘: 110 ‘ -~ 5d1 PIER DIAHP. ENDS 12 3-11 43 B/al SLAB TRANSV. TOP & BOTT. 489 42-10| 31,460
> - ] 547 | FIER & ABUT. DIAPH. LONGIT. —— | 90 673 02 | SLAB TRANSV. TOF ENDS — 42 |VARIES| 1,348
J: D=2} . A ) 5d3 | PIER & ABUT. DIAPH. LONGIT. — 30 183 603 | SLAB TRANSV.BOTT. ENDS JE— 40 | VARIES| 1,284
. Sd4 | PIER DIAPH, GIT. —~_ 10 104
[l e - 5d5 | ABUT- DIAPH. ENDS, — z 55 561 | SLAB LONGITUDINAL, TOF & BOTT. ——— | 58z | 38-8| 25501
! [
o \ by ;q‘ | 5d8 | ABUT. DIAPH. WING EXT. LONGIT. 48 530 Il _ _ i __ i
S ~ 9b2 SLAB LONGITUDINAL @ PIER - EE 28°-10 9,020
521 | PIER OIAPH. HOOPS [ a0 25| 532
5d4 5a7 | PIER DIAPH. T1ES ENDS — 7 273 i
563 | PIER GIAPH. TIES JE— ) 75 143 5d6 | ABUT. DIAPH. LONGIT. Bt — 6 | ea-3| 405
54 | PIER DIAPH. HOOPS ENDS T 3 121 50 5d7 | PAVING NOTCH LONGIT. — s | 2a-0] 200
A 3 2 A
ok B 1 sortt ras &1 | ABUT. FODTING LONGIT. B+ — | 25 1,036
= — —
D=2} | _ ~p=24 | /\/. 872 | ABUT. FOOTING LONGIT. FoFs — 20 53| 1,348 Bgl | ABUT. VERT. B.F» — 70 56| 1,589
@ @ ~] 53 | ABUT- EXTENSION LONGIT. [— 3 0-3 438 893 | ABUT. DIAFH. VERT. B.F- — 6z 66| 2,731
= A N\ f 84 | ABUT. EXTENSION LONGIT. [E— g EIRll 150
. 35 | ABUT. EXTENSION LONGIT. [— g 50 ] 5] | TOP OF SLAB TRANSY. (AT RAIL) —— | sea 53] 3418
24 1-8 .
Jdo 8g2| ABUT. F e 62 T-5] 1,228 Ski | PAVING NOTCH TRA | — 64 4°-g 307
ABUT. DIAPH. WING EXT. VERT. — B K2 | PAVING NOTCH TRANSV. E
5el 5e4d 694 | ABUT. D G EXT. VE 0 67| 3% 5k2 G NOTC B C 64 35| 228
En1 | ABUT. WING HORIZ. E— 8| 389 Spl | ABUTMENT HOOPS = 28 | 10-6] 1,402
5hz | ABUT. 10 _WING ANCHOR — g 40 33 6p3 | ABUI.BUII. Al PILES — 28 58] 280
5pd | ABUT. HOOPS AT ENDS ] B -0 a2
5pZ | ABUT. EXTENSION HOOPS =] 24 -8 267
SsT | WING VERT. —— I 5 [vaRiEs| 7e3
471 | UNDER BEAMS AT ABUTMENTS \/ B a0 39
BARRIER RAIL - SEE DESIGN SHT.NO. 27| 11,986
REINFORCING STEEL (EPOXY COATED) — TOTAL (LBSJ| 90,225
#2 | PILE SPIRAL e B8] 386 116 (ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
) - ) , SPIRAL SPACERS, Lixpxax 070 p— 36 110 a5
b=2; T Y - D=22 ITEM QUANTITY
o . - INTERM. DIAPH. - SEE DES. SHT.NO. 22 1 1,140 STRUCTURAL CONCRETE (BRIGE ¥ 1082
“94
KEINFDRCING 5 1EEL EPUXY LOATED 90,225
50| 5p2 603 504 REINFORCING STEEL (NON-COATED) - TOTAL (LBS.| 8,404 REINFORCING STERL 3404
p p p p STRUCTURAL STEEL 848
PRETENSIONED PRESTRESSED CONCRETE BEAMS [XD50 12
CONCRETE PLACEMENT QUANTITIES c.Y FRETENSIONED PRESTRESSED CONCRETE BEAMS SLXDI15 6
ol CLASS 20 EXCAVATION 210
(ONE SUPERSTRUCTURE AND TWO ABUTMENTS)
HP10x57 STEEL |FURNISH 9 e 95 W.A ;9 e 95 EA. 1710
SECTION TOTAL BEARING PILING [DRIVE 9 @ 95 W.A; 9 @ 95 EA. 1710
SECTION | - SUAB, ABUT. DIAPH., WINGWALLS 1.4 PREGORED HOLES e 15 WA 9@ IYEA 270
SECTION 2 - SLAB 7.2
SECTION 3 - SLAB, ABUT. DIAPH., WINGWALLS 71.4
o J Z'*ZJ I SECTION 4 - SLAB, PIER DIAPH. 50.2
£ e L SECTION 5 - SLAB, PIER DIAPH. 50.2
_'s
S 4t WEST ABUTMONT FOOTING 252
hkZ EAST ABUTMENT FOOTING 23.4 DESIGN FOR 23° SKEW (R.A)
ABUT. WINGS 4 AT 1.8 CU.YDS.EACH 7.2 DUAL 218’-0 x 40’ PRETENSIONED
NOTF= A1 1 DIMFNSIONS ARF OUT To OLT. D= PIN THAMFTFR. INTERMEDIATE D1APH. 15 AT 0.8 Cll.YDS, FACH 12.0 PRESTRESSED CONCRETE BtAM BRIDGES
50'-9 END SPANS 116"-6 INTERIOR SPAN
STRUCTURAL CONCRETE - TOTAL C.¥. 406.2 STATION : 1416+93.83 (§ RELOCATED U.S.34 )
STATION : 24382+81.76 (& 1OWA 16 ) JULY, 2005

"

WAPEIL O COUNTY
Li e b e

L™ N/ o
IOWA DEPARTMENT OF TRANSFPORTATION - HIGHWAY DIVISION

DESIGN SHEET No. 17 oF 31 FiLeno. 29907 pesien no. 305
S N.KOTLERS E.SOUHRADA
A Wy Td crecxep oY SUPERSTRUCTURE DETAILS AUTO-QUANT WAPELLO COUNTY |—|”‘”E” DR | NHSX-034-7 (62 1--3H-30 SHEET NUMBER 18
27-APR-2005 09:49 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.517  N\ANTPLTSVR1%Bridge 1 Tif




(Page 19 of 36)

BENCH MARK : NO. GPS-0I9; STA. 270+38.258, 67.920' LT.,X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF LLS.34 AND 1A. 16, ELEV. = T98.117.
218°-0 € - §© ABUTMENT BEARINGS
12 SPACES @ 97 - 1150 3 6 SPACLS @ 8 4 = 507 0
= GUTTER
¥ UINE =
=
3a
@ =5
< z
n 2
PARABOLIC S5
5| % CROWN T3
— 5 LINES ESn
2| |t
ol o (}Jli
&
f=}
Slo N,
|
EIE
o
N U . e e N L N N L N . .\
o
Y HE N
. \Ql TINE
L . NBros. N
§ w.aBUT. ¢ PIER § E.ABUT.
BRG. NO. | TAD nr Cl AN 1 CAATINAN I AVAILIT _ WrcTnDAING NRINAC BRG. N
rur ur JOLAD CLCVAILIUIN LATUUI LD | DUUINL DRivvL
¢ W. ABUT. € PIER NO. | % PIER NO.2 § E.4BUT.
BRG. BEARINGS BEARINGS BRG.
LOCA T ION ] 2 3 4 5 5 i 8 9 10 i iz i3 04 i5 ic i 18 [l 20 21 22 23 24 2 26 2
NORTH
GUTTER LINE 16,43 16.42 16.42 16.41 16.40 16.30 16.37 16.37 16,35 16,33 16,31 16.29 16.27 16,24 16.21 16.18 16.15 16.12 16.08 16.05 16.04 16.01 15.97 15.33 15.30 15.86 15.82
BEAM LINE A 16.45 16.45 16.45 16.44 16.43 16.41 16.40 16.40 16.38 16.36 16.34 16.32 16.29 16.27 16.24 16.21 16,18 16,14 1611 16.07 16.07 16,03 16.00 15,96 15.92 15.88 15.84
BEAM LINE B 16.60 16.60 16.59 16.58 16.57 16.56 16.54 16.54 16.52 16.50 16.48 16,46 16.43 16.40 16.33 16.35 16.31 16.28 16.24 15.21 16.20 16.17 16.13 16.09 16.05 15,01 15.97
BEAM LINE C 16.75 16.71 16.71 16.73 16.71 16.70 16.69 16.68 16.66 16.64 16.62 16.60 16.57 16.55 16.52 16.43 16.45 16,42 16.38 16.34 16.31 16,30 16.27 16.23 16.19 16.15 1611
APPROACH
%OADWAY 16.83 16.83 16.82 16.81 16.79 16.78 16.77 16.76 16.74 18.72 16.70 16.68 16.65 16.62 16.59 16.56 16.53 16.49 16.46 16.42 16.41 16.38 16.34 16.30 16.26 16.22 16.18
BEAM LINE D 16.82 16.8! 16.8! 16,72 16.78 16.77 16,75 16.75 16.73 16.7! 16,69 16.66 16.64 16.6! 15,58 16.55 16.5! 16.12 1611 16.10 16.10 16.36 16.32 16.22 16.25 16.21 16.16
BEAM LINE E 16,68 16,67 16.86 16.65 16.64 16.62 16.51 16,60 16.58 16.56 16.54 16.51 16.49 15.46 16.43 16.40 16.36 16.33 16.29 16.25 16,24 16.21 16.17 16.13 16.03 16.05 16.01
BEAM LINE F 16.52 16.52 16.50 16.49 16.48 16.47 16.45 16.45 16.43 16.40 16.38 16.35 16.33 16.30 16.27 16.23 16.20 16.16 16.13 16.08 16.08 16.04 16.00 15.96 15.92 15.88 15.84
SOUTH
GUTTER LINE 16,49 16.48 16.47 16.46 16.45 16.43 16.42 16.41 16.33 16.37 16.35 16.32 16.29 16.27 16.23 16.20 16.17 16.13 16.09 16.05 16.05 16.01 15,37 15.93 15.89 15.85 15,80
| NOTE : ADD B00.00 TO ALL ELEVATIONS. |
SLAB IN AS ERECTED 5LAB IN SLAB IN
AS ERECTEC AS ERECTED
§ PLace ;*\ [PLacE ! § PLace
" oy -y w0 T wla @
w < |ul =
it I @
3l N T NN -
= \ ' w@ @
=E 500 § - § BEAM BEARINGS |I-g] 115-0 § - ¢ BEAM BEARINGS Jile] 500 § - ¢ Beam eEARINGS FI
Q2 HEAM
;E _,{ SE“R”"GS < L DESIGN FOR 23° SKEW (R.A.)
" W (RA.
‘g |-—Q PIER NO. | & PIER NO.2 § E. ABUT. 8RG.™™ 7 1
22 BEAM CAMBER DATA DUAL 218’-0 x 40’ PRETENSIONED
3| <5 oA gt e G A OPALES B 1 2ne = S0 INTERIOR BEAMS PRESTRESSED CONCRETE BEAM BRIDGES
=< ¥ SLAB THl CKNESS DETAl LS 50°-3 END SPANS 116'-6 INTERIOR SPAN
® e My St Ry s NOTE : SUPERSTRUCTURE DETAILS - WESTBOUND
THE SLAB THICKNESS (T)AT BEAMS IS BASED ON THE ANTICIPATED |STATION :1416+93.83 (§ RELOCATED U.S.34 )
. BEAM CAMBER REMAINING AFTER PLACING THE SLAB, BUT IS NOT STATION : 24382+81,76 (§ 10WA 16 ) JULY, 2005
o & GUARANTCLD FOR CONSTRUCTION. WAPEII N COIINTY
VA b b My
M@ woARUT.RRG. kg eErwo. N & PIFR NO. 7 > & E. ABUT. 8RC.— |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SLAB IHICKNESS Al EAMS ( | ) (USED TO DETERMINE BEAM SEAT ELEVATIONS ) DESIGN SHEET No. 18 oF 31 Fie no. 29907 gesion No. 305
DESIGNED By _N.KOTLERS CHECKED By _E.SOUHRADA PROJECT NUMBER 4. N
CETALED BY __RRYSAVY vl WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-20 SHEET NUMBER 19

27-APR-2005 09:49 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.518 N\ANTPLTSVR14\Bridge 1 T1if




(Page 20 of 36)
BENCH MARK : NO, GPS-019; STA, 270+38,258, 67.920" LT, X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S. 34 AND IA, 16, ELEV. = 798,117,
TABLE OF BEAM LINE HAUNCH ELEVATIONS - WESTBOUND BRIDGE (SEE NOTE 1)
§ W, ABUT. & PIER #| ¢ PIER #2 € E. ABUT,
BEARING BEARINGS BEARINGS BEARING
| 2 3 4 5 3 7 8 9 10 I 12 13 14 15 16 17 13 19 20 21 22 23 24 25 26 27
BEAM LINE A | 15.79 15.79 15.79 15.78 15.77 15.75 15.73 15.73 15.78 15.82 15.85 15.85 15.85 15.83 15.80 15.75 15.69 15.61 15.51 15.40 15.40 15.37 15.34 15.30 15.27 15.22 15.17
BEAM LINE B 15.94 19.94 15.95 19,95 15.3i 15,30 i5.88 15,87 15,93 15.97 15,99 16,00 i5.39 15.97 15.94 15.89 15.82 15.74 15.65 15.54 15.53 1551 15.47 15,44 15,40 15.35 15.31
BEAM LINE C 16.08 15.03 16.08 16.07 16.06 16.04 16.02 16.02 16.07 1641 16,13 16,44 16.13 1611 16.08 16,03 15.96 15.38 15.78 15.67 15.67 i5.64 15.61 i5.57 i5.53 i5.49 15.44
BEAM LINE D 16.16 16.15 16.15 16.14 16.13 6.1l 16.09 16.08 l16.14 16.17 16.20 16.21 16.20 16.18 16.14 16.08 16.02 15.94 15.85 15.74 15.73 15.70 15.67 15.63 15.59 15.55 15.50
BEAM LINE E| 16.01 16.01 16.00 15.99 15.38 15.36 15.94 15.93 15.99 16.02 16.05 16.05 16.05 16.02 15.99 15.94 15.87 15.79 15.69 15.58 15.57 15.54 15.51 15.47 15.43 15.39 15.34
BEAM LINE F 15.86 15.86 15.85 15.84 15.82 15.81 15.78 15.78 15.83 15.87 15.89 15.30 15.89 15.87 15.83 15.78 15.71 15.63 15.53 15.42 15.41 15.38 15.35 15.3) 15.27 15.22 15.17
NOTE : ADD 800.00 TO ALL ELEVATIONS.
peam Ling € ™ A8Un & prrr w1 & PIER #2 § E.ABUT,
BEARING BEARINGS BEARINGS BEARING
i Z 3 4 5 5 7 8 k] 0 i i2 i3 i4 i5 i6 i7 i3 i3 20 Zi 22 23 24 25 26 27
ANTICIPATED
DEFLECTION DUE ALL 0 s H . 4 s 0 0 & 13 23 24 23 21 23 2} 2§ [F i 0 0 o b 4 4 s 0
TO SLAB (Tn.)
CROSS SLOPE | 4,B,C,D,E,F /-
ADJUSTMENTS
ALLOWABLE MAX. | ALL 2
FIELD 5
HAUNCH i
&
=
; = ¢ TOP OF SL#B NOTE |+
= TO CALCULATE FIELD HAUNCH REQUIRED AT EACH LOCATION, SURVEY THE BEAM TOPS
kY CONSISTENT WITH THE SPACINGS SHOWN ON THE “TOP OF SLAB ELEVATIONS LAYOUT” ON
& 2 DESIGN SHEET 18, SUBTRACT THE SURVEYED BEAM SHCT FROM THE "BEAM LINE HAUNCH
Sy ELEVATION". THIS VALUE WILL BE THE HAUNCH NEEDED ( SEE "FIELD HAUNCH” IN HAUNCH
DETAIL ). THE "BEAM LINE HAUNCH ELEVATION® INCLUDES ADJUSTMENTS FOR SLAB
THICKNESSES AND ANTICIPATED DEFLECTIONS, NO ADDITIONAL CALCULATIONS ARE
REQUIRED. IF THE FIELD HAUNCH EXCEEDS THE MAXIMUMS AND MINIMUMS INDICATED IN
0 THE MISCELLANEOUS DATA TABLE, ADJUSTMENTS TO THE GRADE OR ADDITIONAL
5 - HAUNCH REINFORCEMENT #iLL BE REQUIRED.
EIm
B3k
S
a
a4
HAUNCH DETAIL Ci2
NOTE:
BRIDGE SEAT ELEVATIONS ARE SET BASED ON THEORETICAL CAMBER AND
BEAM DEFLECTIONS. THESE BRIDGE SEATS WILL PROVIDE A THEQRETICAL
BEAM HAUNCH WITHIN DESIGN PARAMETERS. ACTUAL HAUNCHES ARE
DETERMINED USING SURVEYED TOP OF BEAM ELEVATIONS AND *BEAM LINE
HAUNCH ELEVATION” DATA. ALLOWABLE MAXIMUM AND MINIMUM "FIELD
HAUNCH" VALUES ARE GIVEN IN THE "MISCELLANEOUS DATA" TABLE. “CROSS
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.
NOTE : DESIGN FOR 23° SKEW (R.A)
H 7_ ’
LAILINAOL T ACATINANC ADE AT TUE CANC _E_)l:]él____z.l-s__ O- .>S »4_Q_E)FQ_E_T.EN§|_ON.E_D_,
MAUNLO LULVAITIVIND ANRLC Al 100 DAL PRESTRESSED CONCRETE BEAM BRIDGES
LOCATION AS THE ENCIRCLED LETTERS 50°-9 END SPANS 1166 INTERIOR SPAN
STATION : 1416+93.83 (¢ RELOCATED LL5.34 )
SHEET 18. STATION :24382+81.76 (G 10WA 16 ) JuLy, 2005
WAPEIT O COLINTY
T A b b W WA YL
IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 19 oF 31 rFiLe no. 29907 pesien no. 305
DESIGNED By _N.KOTLERS GHECKED Bv _E.SOUHRADA PROJECT NUMBER 4. N
S o REYSAVY e WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-90 SHEET NUMBER 20
27-APR-2005 09:49 rrysavy wi\pro Jects\90034060A94\BRF1na\h900305.519 \ANTPLTSVR1.Bridge 1Tif




(Page 21 of 36)

BENCH MARK : NO. GPS-0I9; STA. 270+38.258, 67.920' LT.,X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF LLS.34 AND 1A. 16, ELEV. = T98.117.
218°-0 € - §© ABUTMENT BEARINGS
6 SPACES 8'-4 = 50'-0 9 g 12 SPACES @ §'-7 - |I5'-0 g 6 SPACLCS @ 8 4 = 50 0
T 3 7 o I3
N 4
I I ¥ UINE ég
,,,,, I
L@
N 5
Di: ? \ \s\ £3
a s - e e @
o
x| ® <
N @lﬁ
=3
2| - c —
o = o) i N N N S W S V. VP W P L NP —
&
f=}
=l o
=5 S — PARABOL IC
3| CROWN
ol e LINES
R & R U
R .
o
S— T S— T T T—%
= T GUTTER
~ > \ ¢ BEAM BQE \ TINE
< BRGS. g .
‘@ W, ABUT. ¢ PIER BUT.
BRG. N 2 ’\
¢ W. ABUT. € PIER NO. | % PIER NO.2 § E.4BUT.
BRG. BEARINGS BEARINGS BRG.
LOCA T ION ] 2 3 4 5 5 7 8 9 10 i iz i3 ia i5 ic i 8 [l 20 21 22 23 24 2 26 2
NORTH
GUTTER LINE 16,46 16.45 16.44 16.42 16.40 16.39 6.3 18.38 16.34 16.31 16.28 18.25 16.22 18.19 16.15 16,11 16.08 18.03 15.93 15.35 15.94 15.90 15.86 15.82 15.77 15.72 15.63
BEAM LINE G 16.43 16.48 16.47 16.45 16.43 16.4) 16.39 16.33 16.37 16.34 16.31 16.28 16.25 16.2( 16.18 16.14 16.10 16.08 16.02 15.37 15.37 15.92 15.88 15.84 15.79 15.75 15.70
BEAM LINE H 16.64 16.63 16.61 16.53 16.58 16.56 16.53 16.53 16.51 16.48 16.45 16.42 16.39 16.35 16.32 16.28 16.24 16.20 16.15 16.11 16.10 16.06 16.02 15.97 15.93 15.88 15.83
BCAM LINC J 16.78 16.76 16.75 16.73 16.71 16.69 16.67 16.67 16.64 16.61 16.58 16.55 16.52 16.48 16,45 16.41 16,37 16.32 16.28 16,23 186,23 16.18 16.14 16.10 16.05 18.00 15.96
APPROACH
ELOADWA? c 16.78 1877 16.75 16.74 16.72 16.70 16.68 16.67 16.65 16.62 16.59 16.56 16.53 16.49 16.45 16.41 16.37 16.33 16.29 16.24 16.24 16.19 16.15 16.10 16.06 18.01 15.96
BEAM LINE K 1670 16.68 1667 16.65 16.63 16.6! 16,52 16,58 16.56 1653 1650 16,17 16,13 16.40 16,35 16.32 16.28 16.24 16,19 16.14 16.14 16,10 16,05 16.0! 15.96 15.9! 15.26
BEAM LINE L 16.54 16.53 16.51 16.49 16.47 16.45 16.43 16.43 16.40 16.37 16.34 16.31 16.27 15.23 16.20 16.16 16.12 16.07 16.03 15.98 15.97 15.93 15.83 15.84 15.79 15.74 15.70
BEAM LINE M 16.39 16.37 16.36 16.34 16.32 16.30 16.27 16.27 16.24 16.21 16.18 16.15 16.11 16.07 16.04 16.00 15.95 15.91 15.86 15.82 15.81 15.77 15.72 15.68 15.63 15.58 15.53
SOUTH
GUTTER LINE 16.36 16.34 18.32 16,31 16,29 16,26 16.24 16.24 16.21 16.18 16.15 16.11 16.08 16.04 16.00 15.96 15.92 15.88 15.83 15.78 15.78 15,73 15.69 15864 15.59 15.55 15.50
| NOTE : ADD B0O.00 TQ ALL ELEVATIONS. |
SLAB IN AS ERECTED SLAB IN SLAB IN
AS ERECTEE**\ LACE ‘*\ AS ERECTED**\ ﬁnct{
- v - T we T ola alg
@ < (ud R o)
o S ld v
= v= M=
= t
B33 [[50-0 & - & era BesminGs %] 115-0 § - ¢ BEAM BEARINGS Jile] 500 § - ¢ Beam eEARINGS " s
wlo
Q= € RFAM G BEAM
dgiv “—¢ W.ABUT. BRG, BEARINGS |<—Q PIER NO. | § PIER No.z-»{ BEARINGS § E. ABUT. 8RG.—™ < =~ DESIGN FOR 239 SKEW (R.A.)
2z BEAM CAMBER DATA A DUAL 218’-0 x 40’ PRETENSIONED
2 v 4 SPALES @ 1276 = 500 o 4 SPACES @ 2879 = {570 5« A SPACES @ 1276 = 500 INTERIOR BEAMS PRESTRESSED CONCRETE BEAM BRIDGES
I« ¥ ¥ ¥ SLAB THICKNESS DETAILS 50°-3 END SPANS 116°-6 INTERIOR SPAN
® e U SRy [y s NOTE : SUPERSTRUCTURE DETAILS - EASTBOUND
THE SLAB THICKNESS (T)AT BEAMS IS BASED ON THE ANTICIPATED |STATION :1416+93.83 (§ RELOCATED U.S.34 )
o e o BEAM CAMBER REMAINING AFTER PLACING THE SLAB, BUT IS NOT STATION : 24382+81,76 (§ 10WA 16 ) JULY, 2005
o @ GUARANTCLD FOR CONSTRUCTION. WARPEII N COIINTY
TR e\ WwASIY L
M@ woARUT.RRG. kg eErwo. N & PIFR NO. 7 > & E. ABUT. 8RC.— |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SLAB IHICKNESS Al EAMS ( | ) (USED TO DETERMINE BEAM SEAT ELEVATIONS ) DESIGN SHEET No. 20 oF 3l Fie no. 29907 pesion No. 305
DESIGNED By _N.KOTLERS CHECKED By _E.SOUHRADA PROJECT NUMBER 4. N
CETALED BY __RRYSAVY vl WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-20 SHEET NUMBER 2!

27-APR-2005 09:49 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.520 N\ANTPLTSVR14Bridge 1 Tif




(Page 22 of 36)
BENCH MARK : NO, GPS-019; STA, 270+38,258, 67.920" LT, X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S. 34 AND IA, 16, ELEV. = 798,117,
TABLE OF BEAM LINE HAUNCH ELEVATIONS - EASTBOUND BRIDGE (SEE NOTE 1)
§ W, ABUT. & PIER #| ¢ PIER #2 € E. ABUT,
BEARING BEARINGS BEARINGS BEARING
| 2 3 4 5 3 7 8 9 10 I 12 13 14 15 16 17 13 19 20 21 22 23 24 25 26 27
BEAM LINE G 15.83 15.82 15.81 15.80 15.78 15.75 15.73 15.72 15.77 15.80 15.82 5.82 15.81 15.78 15.74 15.68 15.61 15.52 15.42 15.30 15.30 15.26 15.23 15.18 15.14 15.09 15.03
BEAM LINE H 15.97 15.96 15.95 15.94 15.92 15.90 15.87 15.86 15.91 15.94 15.96 15.96 15,95 15.92 15.87 15.82 15.74 i5.66 i5.56 i5.44 15.43 15.40 15,38 15.32 i5.27 15.22 5.6
BEAM LINE J | 6.0 16,10 i6.09 16.07 16,06 16.03 16.00 16.00 16.04 16.08 16.03 16.03 16.08 16.05 16.01 15,95 15.88 i5.73 i5.68 15,57 15.56 15.53 15.43 i5.44 i5.40 15.35 15.23
BEAM LINE K | 16,03 16,02 16.01 15,99 15.97 15.95 15.92 15.92 15.96 15.93 16.01 16.01 15.99 15.96 15.92 15.86 15.79 15.70 15.59 15.48 15.47 15.43 15.40 15.35 15.30 15.25 15.20
BEAM LINE L | 15.88 15.87 15.85 15.84 15.82 15.79 15.76 15.76 15.80 15.83 15.85 15.85 15.83 15.80 15.76 15.70 15.62 15.54 15.43 15.31 15.31 15.27 15.23 15.19 15.14 15.09 15.03
BEAM LINE M| 15.72 15.71 15.70 15.68 15.66 15.64 1561 15.60 15.65 15.68 15.69 15.69 15.67 15.64 15.60 15.54 15.46 15.37 15.27 15.15 15.14 15,11 15.07 15.02 14.97 14.92 14.86
NOTE : ADD 800.00 TO ALL ELEVATIONS.
peam Ling € ™ A8Un & prrr w1 & PIER #2 § E.ABUT,
BEARING BEARINGS BEARINGS BEARING
i Z 3 4 5 5 7 8 k] 0 i i2 i3 i4 i5 i6 i7 i3 i3 20 Zi 22 23 24 25 26 27
ANTICIPATED
DEFLECTION DUE ALL 0 s H . 4 s 0 0 & 13 23 24 23 21 23 2} 2§ [F i 0 0 o b 4 4 s 0
TO SLAB (Tn.)
CROSS SLOPE | G,H,J,K,L,M o
ADJUSTMENTS
ALLOWABLE MAX. | ALL 2
FIELD 5
HAUNCH i
&
=
; = ¢ TOP OF SL#B NOTE |+
= TO CALCULATE FIELD HAUNCH REQUIRED AT EACH LOCATION, SURVEY THE BEAM TOPS
kY CONSISTENT WITH THE SPACINGS SHOWN ON THE “TOP OF SLAB ELEVATIONS LAYOUT” ON
& 2 DESIGN SHEET 20. SUBTRACT THE SURVEYED BEAM SHOT FROM THE "BEAM LINE HAUNCH
Sy ELEVATION". THIS VALUE WILL BE THE HAUNCH NEEDED ( SEE "FIELD HAUNCH” IN HAUNCH
DETAIL ). THE "BEAM LINE HAUNCH ELEVATION® INCLUDES ADJUSTMENTS FOR SLAB
THICKNESSES AND ANTICIPATED DEFLECTIONS, NO ADDITIONAL CALCULATIONS ARE
REQUIRED. IF THE FIELD HAUNCH EXCEEDS THE MAXIMUMS AND MINIMUMS INDICATED IN
0 THE MISCELLANEOUS DATA TABLE, ADJUSTMENTS TO THE GRADE OR ADDITIONAL
5 - HAUNCH REINFORCEMENT #iLL BE REQUIRED.
EIm
B3k
S
a
a4
HAUNCH DETAIL Ci2
NOTE:
BRIDGE SEAT ELEVATIONS ARE SET BASED ON THEORETICAL CAMBER AND
BEAM DEFLECTIONS. THESE BRIDGE SEATS WILL PROVIDE A THEQRETICAL
BEAM HAUNCH WITHIN DESIGN PARAMETERS., ACTUAL HAUNCHES ARE
DETERMINED USING SURVEYED TOP OF BEAM ELEVATIONS AND *BEAM LINE
HAUNCH ELEVATION” DATA. ALLOWABLE MAXIMUM AND MINIMUM "FIELD
HAUNCH" VALUES ARE GIVEN IN THE "MISCELLANEOUS DATA" TABLE. “CROSS
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.
NOTE : DESIGN FOR 23° SKEW (R.A)
H 7_ 7
LAILINAOL T ACATINANC ADE AT TUE CANC _E_)lljél____z.l-e__ O- .>S »4_Q_E)R_E_T.EN§|_ON.E_D_,
MAUNLO LULVAITIVIND ANRLC Al 100 DAL PRESTRESSED CONCRETE BEAM BRIDGES
LOCATION AS THE ENCIRCLED LETTERS 50°-9 END SPANS 1166 INTERIOR SPAN
STATION : 1416+93.83 (¢ RELOCATED LL5.34 )
SHEET 20. STATION :24382+81.76 (G 10WA 16 ) JuLy, 2005
WAPEIT O COLINTY
T A b b W WA YL
IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 21 oF 31 FiLe no. 29907 pesien no. 305
DESIGNED By _N.KOTLERS CHECKED By _E.SOUHRADA PRAJECT NUMBER 4. N
S o REYSAVY e WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-90 SHEET NUMBER 22
27-APR-2005 09:50 rrysavy wi\pro Jects\90034060A94\BRF1na\h900305.521 \ANTPLTSVR1.Bridge 1Tif




(Page 23 of 36)

l 4" MIN. CL.
6" MAX. CI .
(TYP,FOR 5w2 }
"b" BARS o
I 1

PERMISSIBLE CONSTRUCTION
JOINT AT INTERMEDIATE
DIAPHRAGMS. ‘\

\ ]
7 777

i -
kA |

SwZ—

—

]
w

5 FILL WITH

Z
. 7
o 2] / MORTAR
SECTION B-B é " 2 v v %

8 3¢ x 1'-3 COIL RO

|
H
|

7-4TYPICAL BEAM SPACING

5 BEAM SPACES AT 7'-4@= 37'-0

SECTION SHOWING INTERMEDIATE DIAPHRAGM

MIDPOINT BETWEEN BEARINGS—

€ DIAPHRAGMS

1
I

o

BAR LOCATION SHAPE NO. LENGTH WEIGHT

FiLe with |

Py Swl INTERMEDIATE DIAPH. LONGIT. — 90
MURTAR

T
‘-7 618
)

- 7
(TYPICAL) Sw2 ol

Swe INTERMEDIATE DIAPH. HOOPS u 0 522

P

TYRICALLI

“WA-3] 3 Eq. P a-5w2 | 1°-3)

WEST BOUND BRIDGE - REINFORCING STEEL-TOTAL (LBS.) 1,140

IIAI DIMENSION 5w2 EAST BOUND BRIDGE - REINFORCING STEFL-TQTAL (LBS.) 1,140

NQOTE: ALL DIMENSIONS ARE
OUT TO OUT. D=PIN DIAMETER.

2
AN

T-4ETYPICAL BEAM SPACING | SPAN X
SPAN | 23 =114

SECTION A-A S | aer CONCRETE PLACEMENT QUANTITIES
S— — INTERMEDIATE DIAPHRAGMS

QUANTITY TOTAL

15 INTERMEDIATE DIAPHRAGMS AT 0.8 CU.YDS.EA. - WEST BOUND BRIDGE 12 _CU.YDS.

15 INTERMEDIATE DIAPHRAGMS AT 0.8 CU.YDS. EA, - EAST BOUND BRIDGE 12 CU.YDS.

OTE:

MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR
RCINFORCING BAR 15 TO DC 2" UNLESS OTHERWISC NOTLD OR SIOWN,

ALL INTERMEDIATE DIAPHRAGM QUANTITIES FOR STRUCTURAL
CONCRETE AND REINFORCING STEEL ARE INCLUDED IN THE
SUPERSTRUCTURE QUANTITIES ON DES. SHEETS 16 & I7.

AT LOCATIONS UNDER LONGITUDINAL BRIDGE FLOOR CONSTRUCTION
JOINTS THE INTERMEDIATE CONCRETE DIAPHRAGM (S TO BE OMITTED.

<

%%
—

DESIGN FOR 23° SKEW (R.A.)
M DUAL 218’-0 x 40’ PRETENSIONED
T T e PRESTRESSED CONCRETE BEAM BRIDGES
50°-3 END SPANS 116°-6 INTERIOR SPAN

ABUTMENT PIER CONCRETE NTERMEDIATE DIAPHRAGM DETAILS
BEAM COIL TIE LOCATIONS AT ENDS OF BEAMS AN s e o e 5

STATION :24382+81.76 (& 10WA 16 ) JuLy, 2005
WAPEIL O COLINTY
T A b b W WwASIY L
IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 22 oF 3| FiLE no. 29907 DESIGN No. 305
DESIGNED By _N.KOTLERS CHECKED By _E.SOUHRADA

S o REYSAVY oG CONCRETE INTERMEDIATE DIAPHRAGMS FOR PC BM BRIDGES AUTO-1D-CONC WAPELLO COUNTY |wl NHSX-034-7 (62 }--3H-90
27-APR-2005 09:50 rrysavy wi\pro Jects\90034060A94\BRF1nal\h300305.522  \\NTPLTSVR 1\Bridge 1 TiF
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L TO E2OXY COATED.

06-01-90

REVISED 05-04 - BARS 4bl CHANGE

4LXD4630.501 - ISSUED DAT

of 36)

LXD BEAM DATA

LIFTING LOOPj
ol u”‘?* DXTRA STRONG THC TOP STRAIGHT STRANDS OF BLAMS “3“
STEEL PIPE 2 ARE TO BE CUT ok zo |3 u#.’ NO. OF [ @ _w» CAMBER (In.) DEFLECTION (in.)ag 4 PERMISSIBLE SPACING EN
. E WITH ['-0 PROJECTIONS AND SHOP BENT %J «f - éf 4.3 S'_TRANDS ;£ gui e P ISV O ) sy WTE\'SHT w |32
4 g?hATNHDES RE&?‘;V&NSET(C)ET WITH 0'-5 = g 83 ;('; 2|3 % SE| S | eelease | LossEs |(ELASTIO) & [PLASTIC) & k20 Losomng| (0N %J; § '
) PROJECTIONS. | | &g é 2| 2|2e”| 35 CONC, cone. CONC. g~ g
o FOUR BOTTOM STRANDS ARE TO BE CUT S| zd|w |G |E 2> | T DIAPH DIAPH DI APH. 3
WITH 1-0 PROJECTIONS AND SHOP BENT
A5 SHOWN, TIC RCMAINING BOTTOM
STRANDS SHALL BE CUT OFF REASONABLY
FLUSH WITH THE CONCRETE.
| N
A4 1x050 | 50r-0] sI-0f e[ 16 [— | 480 [ — [ 07 0.30 0.13 0.03 76 17.0 3.4 509
— TWO ¢ 270K
STRANDS THREADED
THROUGH EACH PIPE ‘
SLEEVE BENT AS
SHOWN AFIER [HREAD- 2|l g g6 |]2
ING. ALTERNATE LIFTING L§J
DEVICES MAY BE SUB-
MR TRATEE STRAND PROJECTION AT BEAM ENDS WHEN
EMBEDDED IN CONCRETE END DIAPHRAGMS
LIFTING LOOP DETAIL
@ DEFLECTIONS AT MID-SPAN DUE To WEIGHT OF staB anD oiarsracd.  NOTES:
THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 760 #/FT.(3" SLAB THCSC BCAMS ARC DCSIGNCD FOR AASIITO LIVE LOADS AS
AND  7'-6 BEAM SPACING) AND ONE CONCRETE DIAPHRAGM (3191 #) INDICATED IN ABOVE TABLE WITH AN ALLOWANCE OF 20 Ib. PER
AT & OF SPAN. FOR DIFFERENT SLAB AND SQUARE FOOT OF ROADWAY FOR FUTURE WEARING SURFACE.
DIAPHRAGM WEIGHTS, DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL. HOLD DOWN POINTS FOR DEFLECTED STRANDS MAY BE
NUMBER AND EXACT LOCATION OF COIL el @  DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO N meens s o BEAM A DISTANCE OF 0.05 L MaxiuM
T‘Es”u%'(l;ksﬂE NA“S“ DkE”THA\“LEBuB:‘I‘S‘é‘éff“ﬂgkuk ooz WEIGHT OF SLAB AND SHRINKAGE CF SLAB. o AIL\I:JH;RMELSY};E\S“SI‘I\JEN.STRANDS SHALL CONFORM TO ASTM Adl6
BRIDGE DESIGN. TOTAL BEAM DEFLECTIONS AT § OF SPAN, ap, DUE TO CRADE 270 LOW PELAXATION STRANDS
o WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE: TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL & INTENTIONALLY
3 (A 8y = ag+ar FOR SIMPLE SPAN. ROUGHENED TRANSVERSELY TO A FULL AMPLITUDE OF APPROXIMATELY
B) 4p = Ap+ghr FOR END SPANS OF CONTINUOUS BRIDGE. \"EXCEPT A 2 INCH WIDE FINISH SHALL BE PROVIDED ON THE TOP
(C) Ay = A;+lay FOR INTERIOR SPANS OF CONTINUOUS BRIDGE. :
; o T ArTehr EDGE ON ONE SIDE ONLY OF THE BEAM.
: ! O guars L, AL PRESTRESS FOR LxDS0 BEAVS TO BE USED IN ERIDGES NADE CONTINUOLS BY
[© ¥ cOlL TIES (MINIMUM SECTION A-A HOWING PLACEMENT :csvsﬁfszE% ostiTi'ﬁ§4,fsfzsb 153 sq.1n THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD
9000 LBS. PULL OUT CAPACITY) AC CTINNIING NCAD CMPR AC DCAM ) o REFORE THE FLOOR IS PLACED LNLESS & SHORTER CURING TIME
R T Or STIRRUFS NEAR ENU UF DEAM ey B e

Y
COIL TIE DETAIL
SPECIFICATIONS:

CONSTRUCTION: STANDARD SPECIFICATIONS OF THE 10WA
DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH
CURRENT APPLICABLE SFECIAL PROVISIONS AND SUPFLE-
MENTAL SPECIFICATIONS.

DESIGN: A.A.5H.T.O., SERIES OF 1989, WITH MINOR MODIFICATIONS.

AA 4bl BARS TO BE EPOXY COATED

DESIGN STRESSES:

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE
IN ACCORDANCE WITH A.ASH.T.C. STANDARD SPECIFICATIONS
FOR HIGHWAY BRIDGES, SERIES OF 1989:

REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRAD!
CONCRETE IN ACCORDANCE WITH SECTION 8, f'c =

AS NOTED)
PRESTRESSING STEEL IN ACCORDANCE WITH SECTION g,
f's = 270,000 psi.

THE PORTIONS OF THE PRESTRESS BEAMS THAT ARE TO BE
EMBEDDED IN THE ABU T AND PIER D! SHALL BE
ROUGHENED FOR A DISTANCE OF 10" FROM THE BEAM END BY
SANDBI ASTING OR OTHFR APPROVFN MFTHODS TO PROVIDF
SUITABLE BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN
IN ACCORDANCE WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

UNLESS OTHERWISE NOTED ALL BEAMS ARE TO BE INCREASED
IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,
CREEP AND SHRINKAGE.

FOR TRANSPORTING, THE OVERHANG SHALL BE [N ACCORDANCE
WITH ART.2407.13 OF STD. SPECIFICATION.

1" DIAMETER STRANDS STRESSED TO NOT MORE THAN 3,000
LBS. EACH MAY BE USED IN LIEU OF THE o« BARS WHICH RUN THE
FULL LENGTH OF THE BEAM IN THE TOP FLANGE.

ACMS

REINFORCING BAR LIST 0=}
|
BEAM LXD50 Mo 1S
SPAN R -0 . - D‘jj(z‘ g NLY
© 2 Yy
BAR | SHAPF NO. [I FNGTH| ! o M
SB[ sy fse | w
a? | —— _—
$
ai| —— — T a ol DESIGN FOR 23° SKEW (R.A.)
2 7 1
aa[ a6l — 3] 104 seor 23] b2 DUAL 218’-0 x 40’ PRETENSIONED
sp2| C— 5| ¢-8 o} %5 8} sl [P U C E BE ES
b3 — 4] a-a ‘ IS _I 50'-9 END SPANS 116°-6 INTERIOR SPAN
X . w
3¢ 43| 21 Q403 BEAM DETAILS
RS 23| 5-7 5b3 ® STATION :1416+93.83 (§ RELOCATED ULS.34 )
— —— ALL DIMENSIONS ARE STATION : 24332+81.76 (& 10WA 16 ) JULY, 2005
3 2] 2 o DMERE © WAPEIL QO COUNTY
autr Ty ouT. TR e\ WwASIY L
RADIUS TO & BAR. 1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
D = PIN DIAMETER. 39 DESIGN SHEET No. 23 oF 31 FiLe no. 29907 opesien no. 305
DESIGNED By _N.KOTLERS CHECKED Bv _E-SOUHRAD PROJECT NUMBER —nd. .
CETAILED BY _ REVSAVY CADD FILE LXD BEAMS STANGARD SHEET 4630 WAPELLO COUNTY |—| NHSX-034-7 (62 }--3H-30 SHEET NUMBER 24

27-APR-2005 09:50 rrysavy wi\pro jects\90034060A

94\BRF1nal\h900305.523 N\\NTPLTSVR1MBridge 1 Tif




(Page 25 of 36)

REVISED C5-04 - BARS 4bl CHANGED TO EPOXY COATED.

HLXD4632.501 (HLXD04632.501--GJP: THIS SHEET REISSUED, DEVICE: 7HAI:(200,005) ARCH. TAPE 9 DATE 05-24-90 )

o
5
- N
]
&
I If)
o
o .
‘ 1-4} : 108 16 J‘Q | Hg:}
i
/ dal ] ETEAICLT STDANAT [») AL
L STRAIGHT STRANDS P EAl
502 CROSS SECTION
553 AT ENDS
\ [ ] AREA = 63875 in?
7 T, ] 25 CLEAR Moo= 2437 In. .
‘ i I = 214,574 In
il e LLLLLL I .
crc € - € meaminee SYMMFTRICAI AROUT € /[
6 | 20°-0 % - % HEARINGS -
51'-0 END TO END OF BEAM
% KEEP
84 EPOXY COATED BARS
DESIGN FOR 23° SKEW (R.A)
7 7
DUAL 218’-0 x 40’ PRETENSIONED
PRESTRESSED CONCRETE BEAM BRIDGES
50'-3 END SPANS 116-6 INTERIOR SPAN
STATION : 1416+93.83 (& RELOCATED U.S.34 )
STATION : 24382+81.76 (€ 10WA 16 ) JULY, 2005
WAPEIL O COLINTY
T A b b W WwASIY L
IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
DESIGN SHEET No. 24 oF 3| rFiLe no. 29907 pesien no. 305
DESIoNED B _M.KOTLERS GHECKED Bv _E-SUUHRADA STANDARD SHEET 4632 PROJECT NUMBER —oa. —
T o RRYSAVY oG LXD BEAMS STaNDARD, SHEET 1032 WAPELLO COUNTY |—| NHSX-034-7 (62 )--3H-90 SHEET NUMBER 25
27-APR-2005 09:50 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.524 N\ANTPLTSVR14\Bridge 1 Tif
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L TO EPOXY COATED.

REVISED 05-04 - BARS 4bl CHANGE

of 36)

ISSUED.

“HIS SHEET

4LX04637.501 - 12-99

THE TOP AND BOTTOM ROWS OF
DEFLECTED STRANDS ARE TO BE CUT
WITH 1’-0 PROJECTIONS AND SHOP BENT
UP QR DOWN AS SHOWN. THE REMAINING
TOP STRANDS ARE TO BE CUT WITH
0’-5 PROJECTIONS.

A
WITH |'-0 PROJECTIONS Al
AS SHOWN. THE REMAINING

STRANDS SHALL BE CUT OFF

REASONABLY FLUSH WITH THE CONCRETE.

STRAND PROJECTION AT BEAM ENDS WHEN
IN CONCRETE END DIAPHRAGMS

EMBEDDED

NOTES:

THESE BEAMS ARE DESIGNED FOR AASHTO LIVE LOADS AS
INDICATED IN BEAM DATA TABLE WITH AN ALLOWANCE OF 20 b,

PER SQUARE FOOT OF ROADWAY FOR FUTURE WEARING SURFACE.

HOLD DOWN POINTS FOR DEFLECTED STRANDS MaAY BE
MOVED TOWARD ENDS OF BEAM A DISTANCE OF 0.05 L MAXIMUM
AT PRODUCER'S OPTION.

ALL PRESTRESSING STRANDS SHALL CONFORM TG ASTM A41G
GRADE 270 LOW RELAXATION STRANDS.

TOPS OF BEAMS ARE TO BE STRUCK OFF LEVEL AND
INTENTIONALLY ROUGHENED TRANSVERSELY TQ A FULL
AMPLITUDE OF APPROXIMATELY 3" EXCEPT A 2 INCH WIDE

FINISH SHALL BE PROVIDED ON THE TOF EDGE ON ONE SIDE
ONLY QF THE BEAM.

BEARINGS SHALL BE AS DETAILED ON OTHER DESIGN SHEETS.
BEAMS TO BE USED IN BRIDGES MADE CONTINUOUS BY

‘,"_5, 563
3
VAR VARVADSSR
y—_‘—w—' Y —
5b2 T
1]

THE POURED IN PLACE FLOOR, ARE TO BE AT LEAST 28 DAYS OLD
BEFORE THE FLOOR IS PLACED UNLESS A SHORTER CURING TIME
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
ROUGHENED FOR A DISTANCE OF 10" FROM THE BEAM END BY
SANDBLASTING OR OTHER APPROVED METHODS TO PROVIDE SUITABLE
BOND BETWEEN THE BEAM AND THE DIAPHRAGM IN ACCORDANCE
WITH ARTICLE 2403.14 OF THE SPECIFICATIONS.

UNLESS OTHERWISE MOTED ALL BEAMS ARE TO BE INCREASED
IN LENGTH BY .0005L TO COMPENSATE FOR ELASTIC SHORTENING,
CRFFP AND SHRINKAGF.

FOR TRANSPORTING, THE OVERHANG SHALL BE IN ACCORDANCE
WITH ART. 2407.13 OF STD. SPECIFICATIONS, EXCEPT THE OVERHANG
MAY BE INCREASED TO A MAXIMUM OF 14 FEET.

THE CONTRACTOR SHALL ASSURE THE LATERAL STABILITY OF
THE BEAMS DURING HANDLING, TRANSPORTING AND ERECTION 8Y
PROVIDING TEMPORARY BRACING A% NEEDED.

4" DIAMETER STRANDS STRESSED TO NOT MORE THAN 3,000
LBS. EACH MAY BE USED IN LIEU OF THE o BARS WHICH RUN THE
FULL LENGTH OF THE BEAM IN THE TOP FLANGE.

PART SECTION A-A SHOWING PLACEMENT

OF STIRRUPS NEAR END OF BEAM

SLXDII5 BEAM DATA

] ND. OF | = ] ; =
To o E] CAMBER (in.) DEFLECTION (In.)4 | PERMISSIBLE SPACING 2
G2 3. | 2| stranps >—$® z¢ - ®—4 WElGHT |w |23
= gelog|o A58 (3% AT AFTER | IMMEDIATED] TIME donsy |G| E2=
S |88 222 |&|E|SEE| Cd | RELEASE | LOSSES |(ELASTIC) 4 [PLASTIC) or H520 LOADING gx(8"
@ bRl Zz|S =z z=2 |z
Io|ge | | S| |2e~ 38 CONC. conc. ConC g7\ o
S|l |» |G| &8> | T DIAPH D1APH DIAPH &
aonslie ol el el 3e [ 1 | 15ag 13229 | 263 550 k2 T 96 a0 | tess
SLxDi5]115-0] 116'-0] 1*#] 36 | 14 | 1549 |32.23 [ 2.53 4.44 250 0.62 -4 38.6 1a.l | 1636
0]

DEFLECTIONS AT MID-SPAN DUE TO
THE DEFLECTIONS SHOWN ARE FOR A SLAB WEIGHT OF 735#H/FT.(

WEIGHT OF SLAB AND DIAPHRAGM.
8" SLAB

LIFTING LOOPS—F

AND 7'-3 BEAM SPACING ) AND ONE CONCRETE DIAPHRAGM (3071#) — 147 EXTRA STRONG
FOR DIFFERENT SLAB AND DIAPHRAGM WEIGHTS, STEEL PIPE
DEFLECTIONS WILL BE DIRECTLY PROPORTIONAL.
A
@ DEFLECTIONS DUE TO THE COMBINED EFFECT OF CREEP DUE TO WEIGHT P \ 2 /
OF SLAB AND SHRINKAGE OF SLAB. §
TOTAL BEAM DEFLECTIONS AT € OF SPAN, Ag, DUE TO -
WEIGHT OF SLAB AND DIAPHRAGMS FOR DETAILING PURPOSE: M
(A) &p = Ap+ar FOR SIMPLE SPAN,
(B) 4p = a,+3a, FOR END SPANS OF CONTINUOUS BRIDGE. L -
(C) &, = A;+}ar FOR INTERIOR SPANS OF CONTINUOUS BRIDGE. )
LIFTING 9.3 -6 1) [~—Two "¢ 270K
— sl o STRANDS THREADED
@ [OTAL INITIAL PRESTRESS FOR SLXDII5 IS BASED ON 757 's. tggino“ THROUGH EACH PIPE
' = 270 ksi AND As = 0.153 sq.in. SLEEVE BENT AS
& |SHOWN AFTER THREAD-
ING. ALTERNATE LiFTING
DEVICES MAY BE SUB-
END OF MITTED FOR APPROVAL.
BEAM — (TYP. AT EACH END OF
BEAM )

LIFTING

£a2, 8a3
9
sb2 41378 301 S
abl 36,30 [ 11X 5ea | 2e o} 8 e I'-2 e - ¥ © i Oc' z2e
< | ]
i o s
Z k
t 2 L 563 a7 enps
3 §
o
@ 1.,
- 2} CLEAR
E —
w
g 52
T /o3 Z1L
] =
[ Fakiny E—— & 15
= i i i—— | 3e =1
SRt e ) e e — 1 — &
Se 1b]j3e3 46 9 Lol lalglglpgly -6 ] + + T
I 50 § - § BEARINGS SYMMETRICAL ABOUT § ————| =1
T 116-0 END TO END OF BEAM ~t
o ELEVATION VIEW
REINFORCING S
BAR LIST oo A AT A N OF THE
BEAM SLXDIIS ) aa 4bl BARS TO BE EPOXY COATED SFECIFICATIUND: TG BEAM AND
o rn | i CONSTRUCTION: STANDARD SPECIFICATIONS OF THE 10WA _ Y
2ar [sHaPE [ N0, JLenaTH Fl o o [ 52 DEPARTMENT OF TRANSPORTATION, CURRENT SERIES, WITH . 61| 7]l AREA = 83875 n o DEFLECTED STRANDS
| & Sl CURRENT APPLICABLE SPECIAL PROVISIONS AND SUPPLE- N T Yy = 2437 0n. X KEEP
dal| — ] 2 | 266 a MENTAL SPECIFICATIONS. Wl & 1 = 214,974 in.* A DIMENSIONS AT END OF BEAM
Goz| —— | 4 | a0'-9 : ! N , ) AA EPOXY COATED BARS
L v o i L 5 DESIGN: 4.ASH.T.0, SERIES OF 1996, WITH MINOR MODIFICATIONS, B 73 73
aa3| — | 2 | 400 T LI 4 4 A 3 COIL TIES (MINIMUM ’ 4 r—- - DESIGN FOR 23° SKEW (R.A.)
; L_.|2 502 9000 LBS. PULL OUT - ’
ca[a1 [T o5 [10-a|  asebl [ T eecim; DESIGN STRESSES: _ DUAL 218°-0 x 40’ PRETENS|ONED
S ! -
52| C— | 12| 88 | wf = T3 DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE TO BE 1— P D C E Bt ES
oo3| — | 20| 22 (Y 1-9} IN ACCORDANCE WITH A.A.SH.T.0. STANDARD SPECIFICATIONS . o] 50'-9 END SPANS 116'-6 INTERIOR SPAN
Y a0 FOR HIGHWAY BRIDGES, SERIES OF 1996:
. © 4°-3 y
3c 95 | 2l COIL TIE DETAIL REINFORCING STEEL IN ACCORDANCE WITH SECTION 8, GRADE 60. 3 BEAM DETAILS
39| N 95| 57 563 CONCRETE IN ACCORDANCE WITH SECTION 9. i STATION : 1416+93.83 ( § RELOCATED U.S.34 )
NUMBER AND EXACT LOCATION OF COIL MINIMUM CONCRETE 'c (AT 28 DAYS) SHALL BE 8000 psi. =10 STATION :24382+81.76 (G 10WA 16 ) JuLy, 2005
3e 16| 23 SELT DTIOME&_STIONS ARE TIES TQ BE AS DETAILED ON SPECIFIC MINIMUM +7cl Al RELEASE SHALL Bb 6500 psl. QI VAIIE NCAM WAPELLQ COUNTY
RADIUS TO C BAR. BRIDGE LESIGN. PRE%TRES%\}’I\G"’?IEEL}N ACCORDANCE WITH SECTION 9, _D__LAA_IJ_I I?_?EALV! . IOWA DEPARTMENT OF TRANSFPORTATION - HIGHWAY DIVISION
LHLES t D B T's = 270,000 Sl N . N
D = PIN DIAMETER. ! ’ ROSS SECTION DESIGN SHEET No. 25 oF 3| FiLE no. 29907 DESIGN No. 305
i by i G o Rl — ST neen 26
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-0 END_SECTION ) EPOXY REINFORCING STEEL - ONE END SECTION
BAR LOCATION SHAPE | NO. | LENGTH | WEIGHT
- 3 Se 3 4} .3 12 SPACES AT 4} = 4-6 4} [« CONSTRUCTION
7770 END SECTION STANDARD RAIL B f i‘ o JOINT sci | VERTICAL, RAIL TO WING FOOTING r 34 2-10 100
. [¢— CONSTRUCTION | @ ’ & \"¢¢) Sc2 | VERTICAL AT NOSE,RAIL TO WING FOOTING r 12 2'-9 34
- T I e — ] ! ! HOLES FSd‘ ; | 5¢3 | VERTICAL i N i 6-1 108
I .u Ge2 T 5¢5-13| VERTICAL N El VARIES 35
o " " m:rm—irm:m‘r:mum:m:rm:rrru
< ! ! o i ER
Do 7 - A w ] o o o o B —
o o L L ez A kN 1 i S5 e e e B —
S : i [ N e | | 5d2 | HORIZONTAL — 9 8- 63
o e— ] —
ﬁ\ mI ® “—5 543 | HORIZONTAL — 3 35 [
f 5d3 I
. ) ) j GUTTER LINE @_ A 4t | wING FOOTING TIE BARS [P 10 | variEs 13
I-0 -0 40 | | sspsaT al =30 %l
I
PART PLAN Vle 3 5@ 3 4% 12 SPACES AT 4é = 45 42\ (INCLUDE WITH BARRIER RAIL REINFORCING) TOTAL WEIGHT (LBS.) 413
SECTION TOTAL
7-0 END SECTION 770 END SECTION BARRIER RAIL ONE END SECTION 0.62 CU. YD,
I”-8 8 . -3 8
¢ 1" HOLES 4_|4;@ |"¢ HOLES 5¢3 5d2
— ‘_“_ . [ [
ST pa— S 4 ! BENT BAR DETAILS
f—w p 2} TO 24 L } f«— CONSTRUCTION
< — ¥ JOINT
o . LINES OF ~le o
n . ~ INTERSECTION o T| se2 1] NI
& =y & 4
=4
B SLoPC )
‘ ‘ M7 " 5d2
vy VERTICAL
Lol oo | T I o
WING 2| se2 BAR X
PART ELEVATION VIEW = | | > 5¢5 | 1-0%
PROVIDE 5 HOLES FORMED WITH 1"¢ PLASTIC CONDUIT. COST TO L4 5¢c6 =g
BE INCLUDED IN PRICE BID FOR CONCRETE BARRIER RAILING. To7 T
4t1 BAR PLACEMENT - 5 BARS EACH LEVEL = - < -2
OF 5d2 IN WING FOOTING ¥ [ sc8 | 1-3%
=33 Y
PART VIEW F-F o = T
< sclo | 1'-63
POINTS OF INTERSECTION — POINTS OF INTERSECTION —— @ —
a} 2, e 5 seil | o1-7g
71 2 3 7 sci2 | -8}
. ~7 5¢13 | -0y
| \ € 1*¢ HOLES e
- - . NOTE: ALL DIMENSIONS ARE OUT TO OUT.
© o NOTE: 4t 0 = PIN DIAMETER.
CONSTRUCTION JOINT BETWEEN
TOP OF WING AND BARRIER
d RAIL IS ROUGHENED CONCRETE.
e ?
5dl e T
R =2 ~ NOTE:
we| @ o e 4 =) THE 10" RADIUS AND 1}” RADIUS
d T < N T . N ARE TYPICAL AND SHALL BE
52 ™ A 5e3 o N < USED WHEN CONSTRUCTING THE
e “ CORNCRS TOR VILW A A,
i 1?9 a o SECTION B-B, SECTION C-C AND
E 7 © SECTION D-D.
=z
° - NOTE:
o = THE 5cl, 6 - 5¢2, 5¢5-13, 2 - 5d2,
e * | TOP OF me e 2-5d3 AND 4t1 BARS ARE TO
[=p ‘\‘T ¥r y WING - i BE PLACED WITH THE ABLTMENT DESIGN FOR 23° SKEW (R.A
gl T [— WING FOOTING., THE DETAILS FOR W
S| l? T CONSTR. I 5d2 —1 PLACEMENT ARE SHOWN ON THE DUAL 218-0 x 40’ PRETENSlONED
ol | e se2) ) I sl 2| JOINT | sal =2 SUPERSTRUCTURE DETAIL SHEET.  loom o D AR RO TE D AR DD AAEC
S " H— ——an S| ave) s PRESTRESSED CONCRETE BEAM BRIDGES
BN | l Bl ] 505713 © w NOTE: 50'-3 END SPANS 116°-6 INTERIOR SPAN
= 1 1 1 N B DASHED LINES BELOW THE TOP OF
- I N WING ARE THE ABUTMENT WING END SECTION DETAILS - WEST & EAST
L9 [N REINFORCING STEEL. SEE SUPERSTRUCTURE STATION :1416+93.83 (¢ RELOCATED LLS.34 )
33 " n ! DETAIL SHEETS FOR PLACEMENT. STATION : 24332+81.76 (& 10WA 16 ) JULY, 2005
v 1L v 1 y 1 WAPE] I N COLINTY
z! i A S Y R VA v A N ]
25 \VJICW A_A T I\k‘l n_nNn 1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ES yicn ATA <QCLTIVIN D7D DESIGN SHEET No. 26 oF 3| FiLE no. 29907 DESIGN No. _305
Z 5| oesionen B _NKOTLERS CHECKED By _E.SUUHRADA PROJECT NUMBER
&3 . 034 -3H-
Sl veTave BY __RRYSAVY CADD FILE BARRIER RAIL END SECTION DETAILS WITH 7°-0 WING | STANDARD SHEET 1017 | WAPELLO COUNTY NHSX-034-7 (62 }--3H-30 SHEET NUMBER 27
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245'-0 END TO END OF BARRIER RAIL (BID LENGTH)

7'-0 END SECTION

231'-0 END TO END OF STANDARD BARRIER RAIL SECTION

7'-0 END SECTION

REINFORCING BAR LIST - F-SHAPE BARRIER RAIL

{ONE BRIDGE WITH WING EXTENSIONS - TWO RAILS)

ARRIER RA| ARRIER RA .
ENSDEESEBCUONE DETAILLSb 4EQSP. = 40 |0 220 SPACES AT I'-0 = 220'-0; 221 - Scl & Sc2 -0 4 EQ.SP.= 4'-0 3 ENSDEESEBCTIONE DETA‘LLS O FECTION BaRr LOCATION SHAPE | NO. | LENGTH | WEIGHT
"t e o -
5-5¢1,5¢3,5¢14 T 5-5¢1,5¢3,5¢14 Scl | VERTICAL N 462] 5l 2,851
CONSTRUCTION " TYPICAL PERMISSIBLE T = 5c2 | VERTICAL G 442 2,766
JOINT ~a CONSTRUCTION JOINT < 47D, | 553 | VERTICAL r 20 53
PN 6 = 2-2 Ol > M50 AL N 20 30
(g e MIN, LINES OF O SECT-
sel— | | | Lap | 5 INTERSECTION — 5d1_ | LONGITUDINAL —— [ 26| 3a-10 1,578
- . s + >
- t | b — i \ > : x
+ e
+ — ' + 1 = BARRIER RAIL END SECTIONS 4 @ 413 T52
| ] ¥ I \, a T
| - | o | sEer.

y D T 7 3] v s | | n i [ e e s = | v WESTBOUND BRIDGE ( INCLUDE WITH SUPERSTRUCTURE REINFORCING TOTAL (LB } 11,986
- L e sront 5o FASTROUND BRIDGE ( INCLUDE WITH SUPERSTRUCTURE REINFORCING TOTAL (1B ) | 11,986
FACE > FACE)

ELEVATION OF BARRIER RAIL LAYOUT CONCRETE PLACEMENT SUMMARY
(ONE BRIDGE WITH WING EXTENSIONS - TWO RAILS)
SECTION TOTAL
STANDARD SECTION 462 FT. AT 0.1052 C.1.PER FT. 8.6
A BARRIER RAIL END SECTIONS 4 AT 0.62 2.5
4 MING .
(TYPICAL) 4 WESTBOUND BRIDGE - TOTAL C.Y. Sl
EASTBOUND BRIDGE - TOTAL C.v. HN]

——
PART PLAN VIEW

JOINT SEALER ON

ROADWAY WIDTH

TOP AND SIDES
; ;
BOND HATCHED AREA
BREAK ING AREA
COATING

PART ELEVATI

ON

VIEW
BARRIER RAIL JOINT DETAILS

ROADWAY WIDTH

BARRIER RAIL NOTES:

CONCRETE BARRIER RAIL QUANTITIES

1EM UNII QUANTLTY
WESTBOUND BRIDGE - CONCRETE BARRIER RAILING LF. 430
EASTBOUND BRIDGE — CONCRETE BARRIER RAILING LF. 430
BENT BAR DETAILS
3
523 1] 4

54

: l;,

124

[
v
L
;

-0 N5
5

t
33
I

5¢14

% 5 MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REIN-
. FORCING BAR IS TO BE 2" LNLESS OTHERWISE NOTED OR SHOWN. 5e2
THE PERMISSIBLE CONSTRUCTION JOINTS ARE TO BE PLACED BETWEEN
i " VERTICAL BARS AT A MINIMUM SPACING OF 20 FEET. CONSTRUCTION JAINT
CONTACT SURFACES ARE TO BE COATED WITH AN APPROVED BOND BREAKER. _
g - COST OF THE JOINT SEALER AND BOND BREAKER SHALL BE CONSIDERED ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
z = INCIDENTAL TO OTHER CONSTRUCTION.
= g ALL BARRIER RAIL REINFORCING STEEL IS TO BE EPGXY COATED.
I 5 % < THE CONCRETE BARRIER RAIL IS TO BE BID ON A LINEAL FOOT BASIS,
— =7 — = |ea THE NUMBER OF LINEAL FEET OF BARRIER RAIL INSTALLED WILL BE PAID
R o ® e 2 =1 =) FOR AT TIHC CONTRACT PRICC PCR LINEAL FOOT BASCD ON PLAN QUANTITICS.
I 5= 2 | W T PRICE BID FOR CONCRETE BARRIER RAILING SHALL BE FULL COMPENSATION
ala i o ala Su ™~ FOR FURNIS 13
% Z| & 5 = THE EQUIPME THE AIL IN ACCORDA CE
, 2|E 5 = WITH THESE PLANS AND CURRENT SPECIFICATIONS. IF CONDUIT IS REQUIRED
3 z E3 [e= IN THIS PLAN THE RIGID STEEL CONDUIT, JUNCTION BOXES AND FITTINGS
S ﬁ INCLUDING LABOR AND ANY ADDITIONAL WORK TO DO THE INSTALLATION IS
. - A ‘ - CONSIDERED INCIDENTAL TO THE COST OF THE RAILING.
~lo : Y 2 ALL BARRIER RAIL REINFORCING STEEL IS TO BE INCLUDED WITH
L THE SUPERSTRUCTURE REINFORCING STEEL.
v ,,, v IS THE JOINT SEALER SHALL BE LIGHT GRAY NONSAG LATEX CAULKING SEALER ,DESIGN FOR 23¢ ?KEW (R.A)
4 - MARKETED FOR OUTDOOR USE. NO TESTING OR CERTIFICATION IS REQUIRED. -
- - TOP OF THE BARRIER RAIL IS TO BE PARALLEL TO THE THEORETICAL € _Q!N____ZJ_G__ O_ .x ,ﬂQ_E)RETENgl_ON_E_D_
« oemores e wecnn e D2 A cRADE. PRESTRESSED CONCRETE BEAM BRIDGES
FOR THIS DIMENSION. THIS PAIERUSZSSEEgET\lIJ?A’;éLFQEEA OF THE STANDARD SECTION OF THE BARRIER 50'-3 END SPANS 116-6 INTERIOR SPAN
- DIMENSION MAY VARY DUE T0. = o ) BARRIER RAIL DETAILS - WEST & EAST
2"% RIGID STEEL CONDUIT CONSTRUCTION INACCURACIES. PART SECTION F-F STATION : 1416+93.83  § RELOCATED ULS.34 )
NORTH RAIL - WESTBOUND BRIDGE STATION : 24382+81.76 (& 1OWA 16 ) JULY, 2005
SOUTH RAIL - EASTBOUND BRIDGE WAPFII O COIINTY
\
PART SECTION C-C |OWA DEPARTMENT OF TRANSFORTATION ~ HIGHWAY DIVISION
DESIGN SHEET No. 27 oF 3l Fie no. 29907 QESIGN No. 305
EiALeD B N VeRvT op e £-SCOUHRADA F-SHAPE BARRIER RAIL - WITH WING EXTENSIONS AUTO-BR-WE-F WAPELLO COUNTY |w| NHSX-034-7 (62 )--3H-90 SHEET NUMBER 28
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LIGHTING NOTES:
MASTIC PACKED CONSIRUCTION SHALL CONFORM 10 IHE CURKEN| 1OWA D.0.1.S1ANDARD
BENEATH EACH AND SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS,
TOP OF Boxj (s)

COVER SCREW. CONDUIT INSTALLATION SHALL COMPLY WITH THE ARTICLE "ELECTRICAL
DUCTS", SECTION 2523,

FLance —<_ L2

ALL “C" ENTRANCE HOLES IN JUNCTION BOXES SHALL BE DRILLED AND

FL-2-cE====TH | TAPPED FOR THE SPECIFIED CONDUIT SIZE. ALL OTHER HOLES SHALL HAVE
T i A CONCRETE - TIGHT SLIP FIT. CONDUIT ENDS SHALL NOT PROTRUDE [NTO

/
STAINLESS
STEEL SCREW ——"|

\ \% - % BN |l !

WNCTION BOY MORE THAN 1% DRAIN PIOE EMn Clart B Croon wiTe
JUNCTION BOX MORE THAN 4°. DRAIN FIPE 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

FOR DRAIN PIPE SHALL BE PLACED IN THE LOW CORNER OF THE BOX, WITH

> v n m v CLOSER THaN 3" TC THE EDGE OF ANY HOLE iN THE BOX FLOOR. HOLES

-
<
b
i & GROUNDING i c BE = ==m=! A MINIMUM CLEARANCE OF |“ BETWEEN THE EDGE OF THE HOLE AND THE INSIDE
- (| BUTTON — 1 5 SURFACE OF THE BOX WALL. TYPICAL DETAILS ARE SHOWN ON THIS SHEET.
2 COVER GASKET ol THE RIGID STEEL CONDUIT, JUNCTION BOXES AND FITTINGS INCLUDING
a AVGROUND\NG ~—E LABOR AND ANY ADDITIONAL WORK TO DO THE INSTALLATION IS CONSIDERED
hl ~d TToN INCIDENTAL TO THE COST OF THE RAILING.
K BOSSED FOR | HOLE | FOR CONDUIT SIZE ] BUTTO! c
E ———————
2 5 THREADS c |2® RIGID STEEL EEE B = SECTION C-C

1 1
£ NONE £ [4"® COPPER PIPE C—afi “ e C
o 1__________0,\E
o«
S NOTE: -
] THE GROUNDING BUTTONS ARE TO SECTION B-B VIEW A-A
E BE BLIND DRILLED AND TAPPED FOR

30 o3 -

o 3¢ x 004 BOLTS. RM-37, TYPE | JUNCTION BOX
o WATERTIGHT , CAST IRON - FLUSH MOUNT
= CONNDIITT | ENQTU
= ( SEE STANDARD ROAD PLAN RM-37 FOR ADDITIONAL DETAILS ) LVUNVUIT T LN i n
= 2% RIGID STEEL CONDUIT _ WESTBOUND BRIDGE 250.0  LIN.FT.
o 2"¢ RIGID STEEL CONDUIT  EASTBOUND BRIDGE 250.0  LIN.FT.

{[} 226'-0 {r‘)
= 9

|
‘ 2"¢ RIGID

9-8-88 )

2"¢ RIGID JUNCTION JUNCTION

STEEL CONDU\T\ / BOX BOX \

7

2" RIGID 3‘2 STEEL CONDUIT

//STEEL CONDUIT
=

N

DATE

15

S
PPER

SECTION D-D

19 col
DRAIN

MLVANIZED. CONDUIT USED FOR LIGHT FOLE CHANGED

/
I

NOTE :
] CONDUIT AND JUNCTION BOXES TO

BE PLACED (N NORTH RAIL OF

----------- WESTBOUND BRIDGE AND PLACED
EASTBOUND EXTERIOR ELEVATION - SOUTH BARRIER RAIL - LOOKING NORTH IN SOUTH RAIL OF EASTBOUND BRIDGE.

HANGED. ANCHOR BOLTS TG BE

(HSTDI1030A,SO1--LEP: THIS SHEET REDRAWN, DEVICE:ZHAD:(200,004) ARCH.TAPE NC.

“

4

= U 0%

o 0 2% RIGID JUNCTION JUNCTION 249 RIGID N

o O 7 [ STEEL CONDUIT [Box Box ) STEEL CONDUIT A DESIGN FOR 23 SKEw (RA)

3 —f — = — DUAL 218’-0 x 40’ PRETENSIONED

= =-=4d== - -=-=--=-=—- === ==1 F== y = === = ESOCCTOCCCM MANPDCTE GO ARG DD iRACC

z T PRESTRESSED CONCRETE BEAM BRIDGES

= L 50'-9 END SPANS 116°-6 INTERIOR SPAN

A\ \ LIGHTING DETAILS

; STATION : 1416+93.83 (§ RELOCATED U.5.34 )

. FACE OF FACE OF STATION :24382+81.76 (§ 10WA 16 ) JULY, 2005

o% A e DamT Bl AN R WAPELLO COUNTY

23 FPAK | FLAN IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

@g DESIGN SHEET No. 28 oF 31 FiLe no. 29907 pesien no. 305
=

Zo| e o T grecneo oy E.SOUHRADA | LIGHTING DETAILS (1 OF 2) | STANDARD SHEET 1030A | WAPELLO COUNTY |wl NHSX-034-7 (62 )--3H-30 SHEET NUMBER 29

Hy
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{Page

30 of 326)

COMPACTED

GRANULAR BACKFILL
BETWEEN WINGS

BENCH MARK

SUBGRADE
VELEV.

SPECIAL BACKFILL 7
TO BE PLACED AT o
TIME APPROACH =
P IS P v

N e
\y‘a\

PORQUS BACKFILL. PLACE
TO ELEVATION 4 INCHES
ABOVE HIGH POINT OF
SUBDRAIN.

NOTE: SPECIAL

éUBDRA IN

OUTLET

K

ES
=
ES

4"% SUBDRAIN. SEE "SITUATION
PLAN" ON THIS SHEET FOR
ALIGNMENT AND SLOPE.

SECTION A-A

SUBSTITUTED FCR GRANULAR BACKFILL.

—~wa

R}
g
"

MACADAM

80TTOM
OF FOOTING

SLOPE 1"
PER FOOT

BACKFILL MAY BE 4'-0

SUBDRAIN OUTLET DETAIL v
(MACADAM STONE SLOPE PROTECTION)

GRANULAR BACKFILL DETAILS

X _SUBDRAIN

QUTLET

ROADWAY AND UNDERNEATH THE S

THAN 27%. TYPICAL ALL ABUTM

4"¢ PERFORATED SUBDRAIN TO BE
SLOPED DOWNWARD FROM THE § OF

PROTECTION AND OUTLET AS INDICATED.
RATE OF SLOPE SHALL NOT BE FLATTER
T

MENTS.

THAN %,

SUBDRAIN \
QUTLET

SUBDRAIN

OUTLET
"

LAF THIS ENL
OF SUBDRAIN

LOPE

3 BAC
COMPACTED )

ENGINEERING FABRIC ENDS
ARE TO BE BURIED
6" TO PREVENT

P U
ENGINEERING
— SUBDRAIN FABR'C DETA'L
OUTLET

MACADAM
STONE SLOPE
PROTECTION

SHOULDER
ELEVATION

SUBDRAIN

10 ( COMPACTED )
MIN.
SECTION B-B
SUBDRAIN
@ OUTLET
ey

s
& C
=)

e,
W

4"¢ PERFORATED

POROUS BACKFILL

BACKFILL WITH SOIL QR
MATERIAL APPROVED

BY ENGINEER.

[

kS

>
5 | 1"® PERFORATED
£ ‘ol SUBDRAIN

=1, [POROLS

l l’vl ( 3 RACKFILI

0w (COMPACTED)
SECTION C-C
(TYPICAL)

= DEPTH REQUIRED TO PROVIDE PROPER
FLOW LINE FOR SUBDRAIN.

: NO. GPS-019; STA, 270+38.258, 67.920° LT, X CUT IN THE TOP OF THE REBAR IN THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.5. 34 AND 14,16, ELEV. = 798.117,

SUBDRAIN NOTES &

THIS PLAN SHEET SHOWS DETAILS FOR PLACING ALL SUBDRAINS AND SUBDRAIN QUTLETS
REQUIRED FOR THIS STRUCTURE.

THE SUBDRAINS SHALL BE 4" IN DIAMETER AND MEET THE REQUIREMENTS OF SECTION
4143.01 B OF THE CURRENT (.D.0.T. STANDARD SPECIFICATION, THE SUBDRAIN QUTLET SHALL
CONSIST OF A 6-0 LENGTH QF PIPE WITH A REMOVABLE RODENT GUARD AS DETAILED ON
THIS SHFFT.

THE COST GF FURNISHING AND PLACING SUBDRAIN N G EXCAVATION 3, GRA
BACKFILL, POROUS BACKFILL, AND SUBODRAIN OUTLET 1S TO BE INCLUDED IN THE PRICE
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 DIMENSIQONS SHOWN ARE FOR ESTIMATING ONLY.
REGQUIRED LENGTHS AND GENERAL LOCATIONS OF SUBDRAINS ARE SUBJECT TQ CHANGE
DUE TO FIELD ADJUSTMENTS OF THE GRADING LAYQUT.

THE UPHILL END OF THE PERFORATED SUBDRAIN AT THE TOE OF SLOPE PROTECTION
SHALL BE CAFPED AS APPROVED BY THE ENGINEER.

THE POROUS BACKFILL AND SUBDRAIN ARE TO BE CARRIED AROUND PIER COLUMNS IF THE
COLUMN PLACEMENT INTERFERES WITH ALIGNMENT OF SUBDRAIN AS SHOWN ON THIS SHEET.

SUBDRAIN OUTLET ELEVATIONS bITCH
SLOPE
LOCATION ELEVATION . LINE—
WESTBOUND | WEST ABUT. 807.87 REMOVABLE RODENT GUARD.
BRIDGE | CAST ABUT. 807.06 SEE MATERIALS (.M, 443,01
TOE OF WEST BERMS 788,354 -~ 7
EASTBOUND | WEST ABUT. 807.61 """""fll-\mmml
BRIDGE [ "Fast asUT. 806.75 46 PERFORATED =
TOE OF EAST BERMS 788375 SUBDRAIN ( POLYETHYLENE

suBDRaIN |

QUTLET

17-0
H—P
!
=
:
i
\ 39

SUBDRAIN

outel Yy B |

4"$ PERFORATED SUBDRAIN TO BE SLOPED
NOWNWARD FROM THF CAPPFD FND AND
QOUTLET INTO THE DITCH AS INDICATED.
RA[E OF SLOPE SHALL NOI

17

BE FLATIER ~ o,
& ; I
s 3
SUBDRAIN . i
OUTLET
\
a

o

¢ APPROACI ROADWAY
EASTBOUND BRIDGE

SUBDRAIN
OUTLET 7y

4% PERFORATED
SUBDRA IN { POLYETHYLENE
CORRUGATED TUBING ).

\_CAP THIS END
OF SUBDRAIN

CORRUGATED TUBING ).
SUBDRAIN QUTLET AT DITCH SLOPE

/ CORRUGATED DOUBLE-WALLED PE OR PVC 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 REDLUCER COUPLER
( COUPLER MUST BE INSERTED A MINIMUM
OF -0 INTO CMP,
2. INSERT 1'-0 OF THE 4°® SUBDRAIN INTQ
THE 6% METAL DUTLET PIPE, THEN FULLY
SEAL THE ENTIRE OPENING WITH GROUT.

/ 6“9 CORRUGATED METAL PIPE QUTLET, OR 4°¢

ABUTMENT FACE \ ‘

FORESLOPE

REMOVABLE RODENT GUARD.
SEE MATERIALS 1.M. 443.01

SUBDRAIN OUTLET AT BERM FORESLOPE
2 _MIN,

i

DRILLED HOLES

FOR ATTACHMENT ENGINEERING
. FABRIC
dl
ol
\M&i‘:’_‘
TOF VIEW FRONT VIEW

REMOVABLE RODENT GUARD DETAILS
OUTLET DETAILS

DESIGN FOR 239 SKEW (R.A.)

DUAL 218’-0 x 40’ PRETENSIONED

PRESTRESSED CONCRETE BEAM BRIDGES
50°-3 END SPANS 116°-6 INTERIOR SPAN
SUBDRAIN DETAILS
STATION : 1416+93.83 (¢ RELOCATED U.S.34 )
STATION :24382+81.76 (€ 10WA 16 )
WAPEI I O COIINTY
TR e\ WwASIY L
1OWA DEFARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

JuLy, 2005

AN

JEI00FA.SO1 - THIS SHEET ISSUED 06-02.

DEsIGN SHEET NO. 29 of 31 Fiie no. 29907 psign no. 305
DESIGNED By _MKOTLERS CHECKED BY _E-SOUHRADA SUBDRAIN DETAILS FOR 3 OR MORE SPAN BRIDGES [ STANDARD SHEET 1007 WAPELLO COUNTY PRAJECT NUMBER NHSX-034-7 (62 }--3H-30
DETAILED BY _ _R.RYSAVY CADD FILE (MACADAM STONE SLOPE PROTECTION) MODIF IED SHEET NUMBER 30
27-APR-2005 09:51 rrysavy wi\pro jects\90034060A94\BRF1nal\h900305.529 N\ANTPLTSVR14Bridge 1 Tif
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BENCH MARK :NO.GPS-D19; STA. 270+38.258, 67.920" LT., X CUT IN THE TOP OF THE REBAR [N THE CONCRETE REFERENCE MARKER IN THE NORTHEAST CORNER OF THE JUNCTION OF U.S.34 AND IA. 16, ELEV. = 728.117.

NOTE =

THE CONTRACTOR IS TO SHAPE THE MACADAM [MATADAM SLOPE MACADAM SLOPE |
STONE, ENGINEERING FABRIC AND SUBDRAINS PROTECTION PROTECTION
AROUND PIER COLUMNS AS DIRECTED BY THE UNDER BRIDGE UNDER BRIDGE

s ot ENGINEER.

'W" /F}RANULAR SUBBASE OR

POROUS BACKFILL

L(COMPACTED )

2 e 2 \zhe\,g‘/ 30°-0 MINIMUM_TQ EDGE OF THROUGH LANE
ST TOE OF
=] 25 11 SLOPE
ggT;ggﬂ% B O e LONGITUDINAL SECTION ALONG § ROADWAY
LINE

SEE DETAIL "A™ SHOULDER

@,
. % —ELEVATIGN ™
iszw

SLOPE_I" ENGINEERING FABRIC (FQOR
PER FOOT TRANSYERSE LIMIT OF FABRI

SEE SECTION B-B & C-C ) ENGINEERING FABRIC ENDS ¥
2.0 SECTION B-B ARE TO BE BURIED )
END OF & TO PREVENT
ENGINEERING] UNDERMINING
FABRIC
POROUS BACKFILL PERFORATED ©
SECT | ON A_A { COMFACTED ) SUBDRAIN ¥
N4 < e
nAN i
@
DETAIL "A P
/ o[
49'-2 WIDTH FOR RIN PURPOSFS < %
43'-2 OUT TO OUT OF BRIDGE SLAB . Y bERFORATED 3%
¥-0 l 30 SUBDRAIN T -
3-0 MIN, . T -0 MIN.
BLEND WITHT| % 6 TREATED g b e TREMTED, e T I
BLEND WITH =\ mre oryp. s ok TIMBER (TYPJ BLEND WITH
EMBANKMENT BER (VP & FLAL 10 100 ¢ 1 SLOPE @} FLAI TQ 100 :1 SLOPE & EMBANKMENT \—‘% % & T
(TYP.) | L —— (TP =1
feres PR 5 — | N o
M L ‘ T soiL )
SOIL; ENGINEERING ENGINEERING

MACADAM STONE
4-0 FABRIC (TYF.) FABRIC (TYPJ) 4-0 2-0 DETAIL "A”
(TYPICAL )
ENGINEERING FABRIC ENGINEERING FABRIC

®
) SECTION B-B ' ‘ SLOPE PROTECTION LAYOUT

43°-2 WIDTH FOR BID PURPOSES

- - NCNENRAL NNATCC,
) 437-2 OUI 10 OUI OF BRIUGE SLAB . VLINCRAL INV I LOE
30 70 30 | 3-0 THIS PLAN SHEET SHOWS DETAILS FOR PLACING A "MACADAM STONE SLOPE
30 MIN T T 30 MIN PROTECTION” UNDER OVERHEAD STRUCTURES.
! . " “« 4" x 6" TREATED _ = THE BRIDGE BERM FORESLOPE SHALL BE COMPACTED AND SHAPED AS SHOWN ON
4" x 6° TREATED
BLEND WITH T‘MXBER (TYP.) TIMBER (TYP.) BLEND WITH | THIS SHEET, THE SITUATION PLAN AND AS DIRECTED BY THE ENGINEER. THE BERM EST I MATED QUANT I T IES
EMBANKMENT FLAT TO 100 SLOPE FLAT TO 100 SLOPE EMBANKMENT | FORESLOPE SHALL BE FIRM WHEN THE ENGINEERING FABRIC AND MACADAM STONE
(TYP.) CTYP.) A DESCRIPTION LOCATION QUANTITY
L [aETe) OaP R 340 k050 MACADAM STONE G50 330 [4C ——— ' THE E RING FABRIC SHALL T THE Ui OF 4i96.01 C. iF THE MACADAM E WE: ¥ A . 3ig  56.VDS.
‘/7/;&% MACADAM STONE s ;Qj;/—| ENGINEERING FABRIC (S LAPPED THE LAPS SHALL BE A MINIMUM OF ONE FOOT IN SLOPE PROTECTION | BRIDGE EAST ABUT. | 316  S0.YDS.
SolL — < _ LENGTH, SHINGLE FASHION WITH UP SLOPE LAP PIECE ON TOP AND STAPLED FOR
o i e | A i i Sk | TS0 ot N TY.
PERFORATED :Egggimm THE MACADAM STONE SHALL MEET THE REQUIREMENTS OF 4122.02, COARSE MATERIAL MAC“DA;"R0>TTO“‘TEMN EASTBOUND | WEST ABUT. | 316  SQ.TDS.
SUBDRAIN 11 ‘\ = - (NO CHOKE STONF 15 ALLOWED 3. SLOPE EC BRIDGE EAST ABUT. | 306 SQ.YDS.
! - - WOOD PRESERVATIVE TREATMENT FOR THE TIMBER EDGING SHALL MEET THE TOTAL | 1264 S0. YDS.
Tl encineerinG POROUS BACKFILL  ENGINEERING § REQUIREMENTS FOR GUARDRAIL POSTS, SAWED FOUR SIDES, AS SPECIFIED IN 4161
4-0 7.0 FABRIC (TYP.) M(TO LIMITS SHOWN  FABRIC (TYP.) THE MACADAM STONE SHALL BE DEPOSITED, SPREAD, CONSOLIDATED AND SHAPED BY ’ .
a‘ . (\NOS\ECTIO?\I ii N L MECHANICAL OR HAND METHODS THAT WILL PROVIDE LNIFORM DERTH AND DENSITY AND ITEMS TO BE INCLUDED IN “MACADAM STONE SLOPE PROTECTION":
N ENGINEERING FABRIC i L ENG‘NEER‘NG FABRIC PROVIDE UNIFORM SURFACE APPEARANCE. EXCAVATING, SHAPING AND COMPACTING
b PAYMENT FOR “MACADAM STONE SLOPE PROTECTION® WILL BE MADE ON A SQUARE ENGINEERING FABRIC
et SECTION ¢-C YARD BASIS FOR SLOPE PROTECTION CONSTRUCTED. THE UNIT PRICE BID PER SQUARE MACADAM STONE
z3 YARD SHALL INCLUDE ALL COSTS FOR MATERIAL AND LABOR REQUIRED TO CONSTRUCT 4" x 6" TREATED TIMBER EDGING
=7 THE SLOPE PROTECTION SHOWN ON THESE PLANS. 2"% STEEL FINS (OR REBARS )
Sl THE BERM FORESLOPE SHAPING AND COMPACTING AND THE DISPOSAL OF EXCESS SOIL POROUS BACKFIIL OR GRANUI AR SURRASF BACKFII] AT
vy 2 FROM SHAPING OR TRENCHING SHALL BE CONSIDERED INCIDENTAL TO PLACING THE SLOPE FRONT FACE ABUTMENT FOOTING
) = 3 I-0r MAX. 6 PROTECTION. WHERE EROSION CONTROL WORK HAS BEEN COMPLETED THE CONTRACTOR
~0 z =t | ! SHALL BE RESPONSIBLE FOR ANY PLANT MATERIALS DESTROYED ADJACENT TO THE SLOPE
&7 = i ] | i ﬁ‘> | ! PROTECTION AREA. THE CONTRACTOR SHALL REPLANT, RESEED AND REMULCH ALL DESIGN FOR 23° SKEW (R.A.)
av) R DISTURBED AREAS, DESIGNATED BY THE ENGINEER, IN ACCORDANCE WITH SECTION 2801 I_ 7
= ~F | o ® © P o OF THE CURRENT STANDARD SPECIFICATIONS,AT THE CONTRACTOR'S EXPENSE. DUAL 2|8 O X 40 PRETENS|ONED
=3 1o THE BRIDGE CONTRACTOR IS TO INSTALL SUBDRAINS AS DETAILED ON THE TR DC E BEAM B ES
=32 g\NgugR H;ELBEASR Fgr?\v?;\lrln_%RS;EEEBiR SURIRAIN DETRILS SHEET: 50/ CrANAM SROTECT ON.
ag] 3
39 VERTICALLY TO }” (+)BELOW TOP MACADAM STONE SLOPE PROTECTION
E SURFACE OF TREATED TIMBER. STATION : 1416+93.83 (¢ RELOCATED LL5.34 )
o STATION : 24382+81.76 (€ 10WA 16 ) JULY, 2005
33
5 4 x 6 TREATED TIMBER EDGING DETAILS WAPELL O COUNTY
20 IUWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
So) DESIGN SHEET No. 30 oF 31 FiLe no. 29907 pesien no. 305
&
=] opesienen By N.KOTLERS CHECKED BY _E-SOUHRADA WAP NTY PROJECT NUMBER NHSX-034-7 -3
B vETAlLED BY _RAVSAVY AD FILE MACADAM STONE SLOPE PROTECTION ( INTEGRAL ABUTMENT ) STANDARD SHEET 10060 ELLO COUl SX-034-7 (62 )--3H-30 SHEET NUMBER 3|
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' | i ' S FACE OF ABUTMENT
| \ / / /. FOOTING
\ [ / / / 7N,
| / / /s AN
| / ; REFER TO "SUBDRAIN DETAILS" SHEET
‘ i / // / IN THIS PLAN FOR SUBDRAIN LENGTH |
' [ , - \ \
[ / e A [ \
Fy y /
| / /< v <N SUBDRAIN
I - by
| /oy - - \ OUTLET
by y 7 s P Iy
‘ Iy 4 - - Yy P 2
‘ / Y P - Pt / > = 3 3'-0t MAX. 6
[ / / - o | // ~ 2 MIN, MIN.
‘ L1y // // // - \\|// e / = | | i L I
- e —_— - 4
Lo - - o1 o+fo |
R OOCO2SCA YT | € % HOLES FOR ¢ x 1'-6 STEEL PIN
MALCAUDAM SI1ONE O(\)(CJKJ /- (:}LJ ' /Ql\\)@kol 4 i SER:IES:I?LYDPT:]\/E;F:S) B{'IERLORwEBﬁgP
(6" THICKKESS ) CO O LA O \oooﬁ)() Q(’\OOOE\Q Q(\OOO,\Q [SURFACE OF TREATED TIMBER,
B aTADP T NAAN aTAD A CAANY o TV AC SN ST AS A r'd 4 .
Z | 4" x 6" TREATED TIMBER
, SLOPE PROTECTION EDGING DETAILS
4" x 6" TREATED - —
TH\:RFR FDC\NCJ %
e — —. 30
4—"
N : ¢ ENGINEERING FABRIC ENDS
| -
/1/ 4 UNDERM N ING,:
(gooogoomomm AG,lm,
L RGN N
TOP VIEW OF WING ARMORING WITH WING EXTENSION . ‘ / | >
\ ENGINEERING
e «| FaBRIC
WINGHALL = WACADAM STONE
(or THICKNESS ) —  Lpin or
REBAR
DETAIL "A"
BARRIER RAIL GENERAL NOTES:

MACADAM STONE SHALL BE PLACED ALONG THE SIDE OF THE
WING AND ABUTMENT FOOTING AS SHOWN IN DETAIL “A". THIS 1S
¥ TYPICAL AT EACH CORNER OF THE BRIDGE UNLESS OTHERWISE NOTED
IN THE PLANS. THE MACADAM STONE AT THESE LOCATIONS SHALL BE
UNDERLAYED WITH ENGINEERING FABRIC MEETING THE REQUIREMENTS
OF 4196.01 C.

1 THE MACADAM STONE SHALL MEET THE REQUIREMENTS OF 4122.02,
WINGWALL EXTENSION COARSE MATERIAL (NO CHOKE STONE IS ALLOWED ).
WOOD PRESERVATIVE TREATMENT FOR THE TIMBER EDGING SHALL
MEET THE REQUIREMENTS FOR GUARDRAIL POSTS, SAWED FOUR SIDES,
AS SPECIFIED IN 4161,
THE MACADAM STONE SHALL BE DEPOSITED, SPREAD, CONSOLIDATED
ENGINEERING FABRIC & AND SHAPED BY MECHANICAL OR HAND METHODS THAT WILL PROVIDE
| — ABUTMENT FOOTING UNIFORM 6" DEPTH AND DENSITY AND PROVIDE UNIFORM
SURFACE APPEARANCE.

PAYMENT FOR THE BRIOGE WING ARMORING SHALL BE INCIDENTAL
TO THE BID ITEM "STRUCTURAL CONCRETE (BRIDGE)" AND SHALL INCLUDE
COSTS OF ALL MATERIAL AND LADOR TO CONSTRUCT THE WING
ARMORING AS SHOWN ON THESE PLANS.

MACADAM STONE
(6" THICKNESS )

SLOPE PROTECTION

WINGWALL

R ° | T~ | DUAL 218"0" X 40" PRETENSIONED

" |PRESTRESSED CONCRETE BEAM BRIDGES

50°-3 END SPANS 116°-6 INTERIOR SPAN
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THIS SHEET IS INCLUDED TO SHOW
SOIL TNFORMATION.

DETAILS AND NOTES SHOWN ELSEWHERE
IN THESE PLANS SHALL BE USED FOR
STRUCTURE CONSTRUCTION.
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ESTIMATED ROADWAY QUANTITIES POLLUTION PREVENTION PLAN

ITEM NO. ITEM CODE 1TEM UNIT TOTAL AS BUILT OUAN. an chall conduct their ons in a manner that minim ion and proverts
1]2301-0685120 |BRIDGE_APPROACH SECTIOS, DOUBLE-RE INFORC SY 963. 1 from lsaving the highway right-of-way. The prime shall be ible for jance and i ion of the|
2]2528-8445110 | TRAFFIC CONTROL Ls 1 Pollution Prevention Plan (PPP} for their entire contract. This respensibility shall be further shared with subcontractors
3]2602-0000020 _[5ILT FENCE LF 1929 whose work is a source of potential pollution s defined in this PPP.

1. SITE DESCRIPTION
This Pollution on Pian (PPP) is for the fion of & 4 lane fagility in Wapelio Gounty around the North side of
Agency.
This PPP covers approximately 420 acres with an estimated 309 acres being disturbed. The
L. portion of the PP covered by this contract has 2 acres disturbed.

>TIMATE REFERENCE - INFORMATION The PPP is lacated in an are of ane type of sail assadiation soil assaciation (Lindley-Keswick Weller).
The estimated average SCS runoff curve mumber for this PPP after completion wil be 75
Refer to NHSX-034-7(119}—3H-00, NHSX-034-7(050)-3H-90 (WAPELLO CO.) pian sets for locations of typical slapes,

1TEM ITEM CODE DESCRIPTION ditch grades, and majorstructural and non-structural controls. A copy of this plan will be on file at the project engineer's
NO. office. Runoff from this work will flow inta various unnamed ditches and waterwayswhich flow into the Sugar Creek

2301-0685120 | BRIDGE APPROACH SECTI0S, DOUBLE-RE INFORC OF POLLLITION:

See Tab. 112-6, Sheet C.02 for loactlons and detalls Site sources of pollution generated as a result of this work relate to silts and sediment which may be transparted as a resuli}
of a storm avent However, this PPP provides conveyance for other (ron-project related) operations. These other
-~ E _25_28_'87143 1_10_ _TR_AF_F IE EONTED[ __________________________________________________ operations 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:
See Traffic Control Plan on Sheet C.01
Bural Agricultural Activities:
I~ 30%é00-ccocooo | swTeENCE TS T ToTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT Rur_vfmlmm i land use can ially contain icals including ici ick jicides and
Tab quantity multiplled by 1.5, Use additlonal sllt fence quantity far fileld adjustments and ferti

replacements. Refer to Tab. 100-17 on sheet C.02 for Jocatlons and detials.

Commercial and Industrial Acfivities:
Runuffﬁum cornmerual industrial, and ccmmeme land use may contain constituents associated wnh the specific

& i S
Pallutants ciated with commercial and industrial activities are not readily available slmxmeysn;lyp«a]ly proprietary.

04-03-01 203-2 2. CONTROLS
During construction of this project, the contractor will be required
to coordinate hls operations with those of other contractors working

At locations where nanoff can move offsite, silt fence shall be placed along the parimeter of the areas to be disturbed prior

TRAFFIC CONTROL PLAN within the same area. Other work 1n progress during the same perfod to beginning grading, excavation or elearing and grubbing operations. Vegetation in areas not needed for construction shal
of the time will include construction of the following projects: be preserved. As areas reach their final grade, additional silt fences, silt basins, intercepting ditches, sod flumes, letdowns,
Proiect T £ Work bridge end drains, andeanhdlkmshallbemstx]ledasspauﬁednmeplammdlor-requlredbymemectengmw
NHSX-OJ[—C’;#IEIC"U--BH-‘]U ' GRADi%EeFR%Jt ?r . This will include using silt fence as difch checks and to profect intskes. ing seeding shall be comg

1. Traffic will be maintalned on U,S. 34 at all times. NHSX-034-7(053-3H-90 T GRADING PROJECT as the disturbed areas are constructed. Ifcmsﬁudlunamvltysmldannedmwmrmadlsmmed areafura(least21

Co. Rd. V43 will be closed to trafflc. days, the area shall be stabilized by temporary seeding or mulching within 14 days. Other stabilizing methods shall be useq
outside the seeding time period.

Traffic will be detoured from Co. Rd. V43 east on 95th. to 20th. Ave.; then south on 20th.

1o existing U.S. 34. This work shaii be done in accordance with Section 2602 of the Standard Specification. i the work invaived is not
applicable to any contract items, the wark shall be paid for according to Article 1109.03 paragraph B.

2. Traffic control on this project shall be in accordance with Standard Road Plans RS-1, RS-2, RS-3, As the woik resses, additiona! erasion comal ften ay ber wwad‘m. ried by the contractor after fickd
RS-15, RS-26A, RS-27, RS-61 AND RS-62. For additional complementary information, refer to Part VI o= 0 "'T“;‘;”“ will complete the Lmu: g 7 el on of all
of the Manual on Uniform Traffic Control Devices and the current Standard Specifications.

disturbed areas.
3. The contractor shall coordinate traffic control with other projects in the area. 3 OTHER CONTROLS
Cantractor disposal of unused lian materials and ion material wastes shall comply with applicable state

4. Al traffic control devices shall be Fumished, erected, maintained, and removed by the contractor. and local waste disposal, sanitary sewer, or seplic system regulations. In the event of a conflict with other govermmental

laws, ruies and ik the more ive iaws, ruies or iations shail apply.

5. Where passible, all post mounted signs shall be placed at least 2.0 ft beyond the curb ar edge ROADWAY DESIGN
of shoulder, APPROVED STATE OR LOCAL PLANS:

1 hereby certlfy that this plan vas prepared by me or under During the course of this ion, it is possible that situaticns will arise where unimown materials will be encourtered.

6. The location for starage of equipment by the contractor during non-working hours shall be as my direct personal superviston and that 1 am a duly licensed When such situations are encountered. they will be handled according to all federal, state. and local requlations in effect at
approved by the englneer In charge of construction, PrF ssm a Engineer wnder the lavs of the State of lova. the firtie.

7. The engineer may require modifications to the pavement marking detatls shown, Conflicting per- A\’& U( 4 MAINTENANGE
manent edge Iines, center lines, or lane (Ines shall be removed. As applicable, permanent edge Slgua\.uw Date The contractor is required to maintain all temporary erosion control measures in proper working order, including cleaning,

lines, center lines, and lane lines shall be placed before the roadway is returned ta normal traffic. D SKOGERBOE
The current Standard Speclifications and supplemental speclfications shall apply.

repairing, or replacing them throughout the contract period. Cleaning of sift contro! devices shall begin when the features
Pented or ""“’ Hame QS have lost 50% of their capacity.

My )icense reneval date is December 31, 20
5 INSPECTIONS

2

8. Proposed slgn spacing may be modified as approved by the engineer to meet existing field cond-

itions or to prevent abstruction of the motorist’s viev of permanent signing. Pages or sheets covered by this seal: Inspections shall b made jointly by the contractor and the contracting authority every seven calendar days and after each
9. Permanent signing that conveys a message contrary to the message of the temporary signing and rain thatls 0.5 In. or & - shall ) begin bve action on all pencies found. The
" ﬁd oﬂh inspecti shllberecovded th ject di This PPP be revised based on the findings of the
n&t ?Pplif?ljle to the working conditions shall be covered by the contractor when directed by - g o/ s ! o s:‘" ;’I‘Ir:n::m A:T’;uve«;:leam'x:sysndmmmuv:mnsxdmd:ysd
the enginger,
themspedmn
10. Proposed changes in the traffic control plan shall be reviewed for approval by RCE 6. NON-STORM DISCHARGES
before changes are made., . - - . . - " "
———rt miem AR This includes drains (i.e. and standand slope drains and bridge end drains. The velogity]
UEDION U, SUS of the discharge from these features may be controlled by the use of patio blocks, Class A stone or erosion stone.
FILE NO._29907
CECION TEAM AR AACRRAT st D | METRIC | WA 00T ¢ OFFICE OF DESIGH | IADE A comTy | NI RS A_ 2SS _ i on | et sumese ~
besiLh TeAM - SKUGERBUE /KLUNDER | bt | SRA O OFFite OF BESI | WArceLLU Cout | NADA-US4— /(o2 -on—9U | (PR

07-APR-2005 12:58 sgoetz Wi\Pro jects\90034060A94\Design\Sec02\BRIDGE305.C01
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STANDARD ROAD PLANS BRIDGE APPROACH SECTION
Refer to the RK-Series Standard Road Plans. ¥ Not_a bid ttem 04-13-03
The Tolloving Standard Road Plans shall_be considered applicable to copstruction work an this praject, Location Approach Pavement Fixed o Subdroin .
Non-Reinf.| Stngle- [ Dauble- |F1xec or * * *[ Class ‘A" ¥ *
NUMBER DATE NUMBER DATE NUMBER DATE @ Pay Po:ver:e:t Reinf. Reinf. | Mavable [Perforated Subdratn Outlet Porous | Crushed [Modified| Polymer Remarks
H-50 /1972005 Bridge Statlon End |Thickness| Length A Pavement | Pavement | Abutment | Subdratn Backfill Stone [Subbase| Grid
H51 72072004 gl rea Area Area 4 Backll
H-52 /719/2005 Inches | Feet | Sq. Yds.| Sq. Yds. | Sq. Yds. | F or M | Lin. Ft. Station [S19¢| Cu. Yds. | Cu. Vds. | Tons | Sq. Yds.
201} |4/19/2005 1416+93.83 W 12 7150 | 83.9% | 55.97 101.30 W 137.80 1416+00.56 | 1 | 75.86 L3l | 257.9] 276
RK-20(2) 14/19/2005 W5 4534, & i2 70.87 | 83.96 | 55.57 100,70 H 137.80 1418+45.57 L1 85.02 1,31 | 257.9] 276.3
RK-20(3) | 4/19/2005
RK-21 /15/2005 1416+33.83 ] 12 70.21 | 83,96 | 55.97 | 100.70 | 196.85 1415+67.62 | R | 71.94 131 | 2579 276.3
Ri-30 /25/2004 Fk US34 E 1z 7185 | 83.96 | 95.9/ 100.70 W 11611 1416+56.06 | R | 53.63 U5 | 579 2/6.3
RM-37 4/27/199
- L AE er T EEMAEG 100-17
TABULATION OF SILT FENCES TI053
Station Side | (Lin, Ft) Remarks
14165+18.88 1417+94.40 BOTH 1286 BERM_AREAS
————— i i AT
DESIGN NO._SUS
FILE NO._29907
CECION TEAM AR AACRRAT st D | | N | AP 1 A | NI RS A_ 2SS _ i on | o ne
DESIG TEAM - SKOGERBOE/KLUNDER | | | WArcLLU | NADA-UI4- /(o2 -on—-9U | (U2 8=e
26-APR-2005 06:53 sgoetz Wi\Pro jects\90034060A94\Design\Sec02\BRIDGE305.C01




Appendix C



Moment Magnification Calculations

Moment Magnification Calculations for Load Combination 1010 for Bottom of Column 1
Aashto Lrfd 5.7.4.3 and 4.5.3.2.2b

Factored Load Reactions from RC-Pier
Column 1 Column 2 Column 3
Fy1 =727.65 Kk Fy2 =709.02 k Fys = 597.08 k
My1 = 313.24 k*ft My, = 311.86 k*ft Mys = 313.24 k*ft
M, = -25.43 k*ft M,, = -11.38 k*ft M,z = 23.60 k*ft

RC-Pier assumes minimum eccentricity according to Aashto Std. Spec. 8.16.5.2.8
€min = 0.6+ 0.03*h = 0.6 + (0.03)*(30”) = 1.5” = 0.125"

Mx_min]_ = Mz_minl = (Fy]_)*(emin) = (72765 k)*(0125’) = 90956 k*ft
My min2 = Mz_min2 = (Fy2)*(min) = (709.02 k)*(0.125”) = 88.628 k*ft
Mx_min3 = Mz_min3 = (Fyg)*(emm) - (59708 k)*(0125’) - 74635 k*ft

Factored Loads Considered
Column 1 Column 2 Column 3
Fy1 =727.65 k Fy2 =709.02 k Fys =597.08 k
Myq = 313.24 k*ft My, = 311.86 k*ft M,z = 313.24 k*ft
M;; =-90.956 k*ft M,, = -88.628 k*ft M3 = 74.635 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— 2Py/(¢*ZP¢)]
ok =0.75 Stiffness reduction factor for concrete
e = T*EN/(K*1,)? 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

Fy1 =40.10 k Fy. =44.88 k Fys =40.10 k
M,z = 0.00 k*ft My, = 0.00 k*ft Mys = 0.00 k*ft
M,1 = -0.41 k*ft M,, = 0.00 k*ft M,z = 0.41 k*ft
Unfactored DC loads

Fy1 = 305.22 k Fyo = 282.22 k Fys = 305.22 k
My1 = 0.00 k*ft My, = 0.00 k*ft Myz = 0.00 k*ft
M,; = 4.87 k*ft M., = 0.00 k*ft M,z = -4.87 k*ft



Factored Self-weight (Load factor = 1.25)

Fy1 =50.125 k Fy2 =56.10 k Fys =50.125 k
My, = 0.00 k*ft My, = 0.00 k*ft Mys = 0.00 k*ft
M;; =-0.5125 k*ft Mz, = 0.00 k*ft Mgz = 0.5125 k*ft
Factored DC loads (Load factor = 1.25)

Fy1 = 381.525 k Fy2 =352.775 k Fys = 381.525 k
My = 0.00 k*ft My, = 0.00 k*ft Mys = 0.00 k*ft
Mz, = 6.0875 k*ft Mz, = 0.00 k*ft Mgz = -6.0875 k*ft
Factored Self-weight + DC loads

Fy1 = 431.650 k Fy2 = 408.875 k Fys = 431.650 k
My, = 0.00 k*ft My, = 0.00 k*ft Mys = 0.00 k*ft
M, = 5.575 k*ft M, = 0.00 k*ft M3 = -5.575 k*ft

Check Mpmin due to minimum eccentricity (emin = 0.125)
My min1 = Mz_min1 = (431.650 k)*(0.125) = 53.956 k*ft
My min2 = Mz min2 = (408.875 k)*(0.125”) = 51.109 k*ft
My ming = Mz ming = (431.650 k)*(0.125) = 53.956 k*ft

Factored Loads considered for B4

Fy1 = 431.650 k Fy. = 408.875 k Fys = 431.650 k
My = 53.956 k*ft My, = 51.109 k*ft Mys = 53.956 k*ft
M1 = 53.956 k*ft Mz, = 51.109 k*ft Mg = -53.956 k*ft

B4 Calculations
Column 1 Baxa = | (53.956 k*ft) / (313.24 k*ft) | = 0.172252
Baz1 = | (53.956 k*ft) / (-90.956 k*ft) | = 0.593211

Column2  Pae =| (51.109 k*ft) / (311.86 k*ft) | = 0.163886
Bz = | (51.109 k*ft) / (-88.628 k*ft) | = 0.576676

Column3  Pax = | (53.956 k*ft) / (313.24 k*ft) | = 0.172252
Bazs = | (53.956 k*ft) / (-74.635 k*ft) | = 0.722935

Calculate El = (Ec*14/2.5)/(1 + Bqg)
E. = (33)*(150 pcf)°*(3500 psi)®°*[(144 in%/ft?) / (1000 Ib/k)] = 516,472.7 ksf
lg = 0.25%*r* = 0.25%*(0.5%2.5°)" = 1.9175 ft*

Columnl  Elg =[(516,472.7 ksf)*(1.9175 ft*) / 2.5] / (1 + 0.172252) = 337,921.8 k*ft*
El, = [(516,472.7 ksf)*(1.9175 ft*) / 2.5] / (1 + 0.593211) = 248,636.0 k*ft?

Column2  Ely = [(516,472.7 ksf)*(L1.9175 ft*) / 2.5] / (1 + 0.163886) = 340,350.9 k*ft’
El,, = [(516,472.7 ksf)*(1.9175 ft*) / 2.5] / (1 + 0.576676) = 251,243.4 k*ft’

Column3  El =[(516,472.7 ksf)*(1.9175 ft*) / 2.5] / (1 + 0.172252) = 337,921.8 k*ft°
Els = [(516,472.7 ksf)*(1.9175 ft*) / 2.5] / (1 + 0.722935) = 229,915.6 k*ft?



Calculate P = (r**E1)/(k*1,)? ke=2.1,k,=1.2, 1,=20.5
Columnl  Peq = [(79)*(337,921.8 k*ft?)] / [(2.1)*(20.5°)]* = 1799.574 k
Pes1 = [(7%)*(248,636.0 k*ft?)] / [(1.2)*(20.5°)]* = 4055.025 k

Column2  Pex = [(n%)*(340,350.9 k*ft?)] / [(2.1)*(20.5°)]* = 1812.51 k
Pezz = [(n%)*(251,243.4 k*ft%)] / [(1.2)*(20.5°)]* = 4097.55 k

Column3  Pe = [(n%)*(337,921.8 k*ft)] / [(2.1)*(20.57)]* = 1799.574 k
Pezs = [(1%)*(229,915.6 k*ft%)] / [(1.2)*(20.5°)]* = 3749.712 k

Calculate 6s =1/ [1 — ZPy/(dx*2Pe)] for Column 1
Columnl &g =1/[1-(727.65k + 709.02 k + 597.08 k) / [(0.75)*(1799.574 k + 1812.51 k +
1799.574 k)]

=2.0043

Ss;=1/[1— (727.65 k + 709.02 k + 597.08 k) / [(0.75)*(4055.025 k + 4097.55 k +
3749.712 K)]]

=1.2950

Factored Loads with Magnification for Column 1
Fy1 = 727.65 k
My, = (313.24 k*ft)*(2.0043) = 627.827 k*ft
M1 = (-90.956 k*ft)*(1.2950) = -117.793 k*ft
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RC-Pier and Footing Surcharge
The user needs to be aware of how RC-Pier handles footing surcharge loads:

- Load factors are not applied to the footing surcharge if the EV load case is not specified
on the Loads tab.

The problem will be illustrated using a simple example. Consider the unusual pier below. The
capis 2’ x 2’ x 2°. The column is 2’ x 2’ x 8 tall. The footing is 10’ x 10’ x 0.5” thick. There is
one pile in the center of the footing. Two bearings are centered over the column.

(& Project =¥ Geometry | 222 | nads | =] .-’-‘mal_l,lsisl 1 Cap I !_ Eu:ulumnl s Fu:u:utingl

Pier

Config. I

' Superstr.

,'Q BrrgErdr

g Material

= Hammer
T ST

3D Yiew
2D view

¥ | Column
¥ Footing
¥ Fie z




I modeled the pier like this to make it easier to see what the loads are. Essentially the footing
weight is 0 Kips because it is very thin and because | set the unit weight of the footing to the
really small value of 0.101 pcf (see below).

Materials

Concrete Strength
pai

Cap: 3500.
Coluran: {3500,
Footing: {3500,

Steel Yield Strength

ki
Cap [ flex): Ir
Cap [ zhear]: Ir
Colurnn: Ir
Foating: Ir

Concrete Denszity

pof
Cap: 150,
Colurnn; ’F
Footing: {0,101

Concrete Type

3

Concrete Moduluz of Elasticity
kesi

Cap: I586.62
Colurn:  |3586.62
Footing:  |3586.62

Cap: |Nolma|
Colurnn; |N0rma|
Footing: |Normal

Lol Lef Lo

LCancel

On the Loads tab I selected only load type DC; however, | didn’t enter any loads for the DC1

Load Tupe:

D' Wearing Surfaces and Utilities
EH: Honzontal E arth Pressure

Ev: . Pressure from Dead Load of Earth Fill
ES: Earth Surcharge Load

LL: Wehicular Live Load + 1M

CE: Vehicular Centrifugal Forces
BER: Braking Force

FL: Pedestrian Loads

LS: Live Load Surcharge

Wit \wfater and Stream Pressure
WS wind Load on Structure

WL Wind Load on Live

FR: Friction Forces

TU: Uniform temperature

CR: Creep

5H: Shrinkage

EL: Locked-in Effect

TG: Temperature Gradient

Avalable Groups:

STREMGTH GROLUF |
STREMGTH GROUF I
STREMGTH GROUP Il
STREMGTH GROUP Iv
STREMGTH GROUP W
EXTREME EYENT GROUP |
EXTREME EYENT GROUP I
SERVICE GROUF |
SERVICE GROUP I
SERVICE GROUP NI
SERVICE GROUR IV
FaTIGUE

EXTREME EVENT SEISMIC GROUP |
14 5THR A

4 5TH 3

4 5TH 4

14 5TH 5

I4 SER 1

load type. Notice that | also selected Strength Group 1.

9’ F'raiect] e [eometry i Loads l Q .-’-‘n.nal_l,lsis] ﬂ Cap ] !_ |:D|I.,IITII"I] o FDDtingl

Selected Loads:

ﬂ

==

P © L

Selected Groups:

STRENGTH GROLIF |

EEX

Edi...
Copy
Delete

Delete Al

AN

|

Combinationz




The only load on my pier footing at this point is the self-weight of the cap and column.
Remember that the footing is “weightless”.

Unfactored Cap + Column Weight = (2°)*(2°)*(2” + 8°)*(0.150 kef) = 6 kips
Max. Factored Cap + Column Weight = (1.25)*(6 kips) = 7.50 kips
Min. Factored Cap + Column Weight = (0.90)*(6 kips) = 5.40 kips

If I check the Design Status of my footing pile (since | only have one pile) in RC-Pier I can see
that my calculations above concur with RC-Pier’s results for the maximum and minimum
factored pile reaction.

|Fi|a Reactions, Factored |

o Loc(¥y Loy X £ P Hxx Mzz Pile Reac.
Pile "6 % in in ™ O tps Wt Mt kips

1000 0060000 1 — 50000 4100 T A0
I —A40 000 400 5.40

Now let’s add in a footing surcharge load and see how RC-Pier handles that. We will assume
we have 2’ of fill on the footing and that the unit soil weight is 0.120 kcf.

Constant Footing Surcharge = (27)*(0.120 kcf) = 0.240 ksf

X

Footing: Isolated PilefShaft Design

Footing Defintion ]F‘iles Definition ] Foaoting Reinforcement ]
Filefshaft Cap Configuration

I— SpreadfCap  Strap
) 0. R Depth (%) Depth (¥}
l_ - E in in
) 5 10,
------ W |05 | |
i I Footing Surcharge
I— F f* Constant |g.24 kef
t

........................... " Wariable (+ i

" From Library | Spread 12 ft x 12 fr .
r P
SpreadfCap Position I— ) I—
— | — —

* Concentric under Colurin ¢ Eccentric under Colurnn

QK | Cancel




When we check the Design Status of our footing in RC-Pier we get the following results:

|Pi|n Reactions, Factored |

Loc(¥) Locf) X I P Mxx Mzz Pile Reac.
£ ft in oin ™ 0T oo Wt Mt kips
1 000 50060000 1 — A0 000 .00 1Al

2 — 540 0.00 .00 2240

Pile

Footing Design : Hotes

Orly max. force in piles iz considered for design.

Pile coordinates = and £ are fram the ozt left edge of the footing.

Plorg= Lateral load in longiudingl direction at the top of pile, Kips.

Php= Awailable reziziing honzontal componert due to batter= batter * Wedical pile reaction, Kips.
Platg-Php= Femaining lateral force reguired to resist by pile.

|Iu'|ax. Pile Reaction Used in Design: {without selfweight and surcharge) |
Factored pile reaction TAD kips

The maximum factored pile reaction is now 31.50 kips. We can calculate this as follows:

Unfactored Surcharge Load = (0.240 ksf)*(10”)*(10”) = 24.00 kips
Max. Pile Rxn = (Max. Factored Cap + Column Weight) + (Unfactored Surcharge Load)
Max. Pile Rxn = 7.50 kips + 24.00 kips = 31.50 kips

So we can see that the surcharge load is not being factored. Now let’s see what happens when
we add the EV load on the Loads tab screen as shown below. Note that we are not actually
entering any load as an EV1 load or as a DC1 load.

[—:1,1"' F'ru:uieu:tl £ Geometny 2 Loads l Q .-’-'mal_l,lsixl 1" Cap ] !.. Eu:ulumnl b Fou:utingl

Load Type: Selected Loads:
DC: Component and Attachments ~ . DCl : Edit
DD: Downdrag |—>| —

D' Wearing Surfaces and Utilities
EH: Harizontal Earth Pressure
EY: . Prezsure from Dead Load of Earth Fill

Copy

Delete

ES: Earth Surcharge Load

LL: %ehicular Live Load + [k
CE: “Wehicular Centrifugal Farces
BR: Braking Force

Delete Al

Ul



This time we get the different results as shown below.

|Pi|n Reactions, Factored |

Loc(¥) Locf) X I P Mxx Mzz Pile Reac.
£ ft in oin ™ 0T oo Wt Mt kips
1 000 50060000 — 150 000 .00 39.40

1
4 — 540 0.00 .00 270

Pile

Footing Design : Hotes

Orly max. force in piles iz considered for design.

Pile coordinates = and £ are fram the ozt left edge of the footing.

Plorg= Lateral load in longiudingl direction at the top of pile, Kips.

Php= Awailable reziziing honzontal componert due to batter= batter * Wedical pile reaction, Kips.
Platg-Php= Femaining lateral force reguired to resist by pile.

|Iu'|ax. Pile Reaction Used in Design: {without selfweight and surcharge) |
Factored pile reaction TAD kips

The maximum factored pile reaction is now 39.90 kips. We can calculate this as follows:

Factored Surcharge Load = (1.35)*(24.00 kips) = 32.40 kips
Max. Pile Rxn = (Max. Factored Cap + Column Weight) + (Factored Surcharge Load)
Max. Pile Rxn = 7.50 kips + 32.40 kips = 39.90 kips

So we can see that the surcharge load is being factored when we add EV to the Loads tab
screen. [Note that I also tried an ES load instead of an EV load. The ES load did not result in a
load factor being applied to the Footing Surcharge load.] So, the Footing Surcharge is only
factored when the EV load is specified on the Loads tab screen. Excluding the load factor for
the fill loads on the footing can be fairly significant if you have a deep fill and relatively light
superstructure loads.

So, if you typically enter the footing surcharge load on the Footing tab then you should still
supply an EV load on the Loads tab even if you don’t enter a load for it. Apparently RC-Pier
hasn’t always functioned in this manner. An office example I put together for 305 Wapello
around 10/10/2006 (RC-Pier Version 4.1.0) shows some calculations that make it apparent that
the load factor was being included in the footing surcharge load when it was entered on the
Footing tab, but no EV load was specified on the Loads tab.

One recommended procedure might be to enter the footing fill load for each pier footing as an
EV load near the bottom of each column on the Loads tab. [I recommend the load be placed just
a fraction above the bottom of the column for the RC-Pier footing design runs since that ensures
the Analysis Results on the Analysis tab reflect the load.] Doing it this way may affect whether
or not you want to make use of RC-Pier to design your footing reinforcement since it will have
some effect on those results.



An interesting side note concerns the footing self-weight applied by RC-Pier. Not that you
would ever do this, but... if you were ever to do a run of RC-Pier with no DC loads then you
would find that the cap and column self-weight would not be included as a load on your footing.
However, the footing self-weight would be applied to your footing, but it would not have a load
factor applied.

Finally it should be noted that the column area is not deducted from the footing area when the
footing surcharge is actually computed. Normally this isn’t a big deal since the column area is
generally quite a bit smaller than the footing area, but it is something to keep in mind.
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RC-Pier and Battered Piles

As you may have seen, RC-Pier allows the user to enter pile batter in the z-axis direction only. For
instance, in the figure below | have entered a batter of 14.03 degrees which is approximately a 1:4
batter. When a pile batter is entered the program prints some additional output to the Pile Reactions
table. Some of the calculations for this additional output are demonstrated on the following pages.

Edit: Pile Locations fgl
Edit mode
" From Library i w2 E
w4
Print
T % % o
[ Adist | :
Coordinates B atter
. n Z. in degiees
J Fie# |15 -3, 14.03

1
O 2 54.00 -36.00 14.03
~ B 90.00 -36.00 14.03
4 54.00 0.00 0.00
’7 ’7 5 18.00 36.00 -14.03
B 54.00 36.00 -14.03
7 90.00 36.00 -14.03
Ii Ii Modify

Lelete

Reset all

(e

ak LCancel
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For these example calculations we are going to run only one combination (#79).

Comb  # 7% (Ia ETR 1 y=1.00 ( 1.Z5 DC1 + 1.50 D71 + 1.35 EVl + 1.75 LL1
- 1.75 BR1 + 0.50 TOUl + 0O.50 S5H:Z )

We are only going to look at the calculations for footing 1 which corresponds with node 1 of member
1. The forces for combination 79 at node 1 are as follows.

¥ RCPier VBi (SELECTseries 1) - P:\data\DesignerJunk\RCPierFooting001.rcp - [Main]
O File Show Libraries LEAP Bridge Help x

Yol n g PE OB = & & WY v Mz e D

Mew | Open Save Savefs Print | Image Model | Resulks Diagrams | Wehicle Library Load Groups Footing Library  Pile Groups | Help Bentle.ySite About  E-mail Manual Tutorials

= Proiect] r Geometry] 2 lgads @ Analysis lf'l Cap ] L3 Eolumn] 'S Footing]

- Uit

Bun Analysis... Type: |Load Combination j Item: | 73 [ASTRT) j kr?I .
i

r i

A/D Parameters Effect: |F0rces&Moment j Format: |GeneraIF|ight j kipz-ft

Type of Analysiz: % Frame © Coord. System: © Local (5‘ Frint ...
| Memb |N0de | Fx | Fy | Fz | My | My | Mz
[ l | 123 | 8806 | 9.941 | 2632 | 0.4691 | 1215 ~

The pile reactions for this footing are as follows. The last three columns of output are printed because
we have input a pile batter.



Pile Reactions, Factored

o Loc(¥) Loc X I Batter P Mxx Hzz Pile Reac. Php Plong PlongPh
ke ftm ftm in in degree orh (20 hips bt it hips IlipI: I|.i|1|:ir!I Iti?m ’
1300 150 180 360 14 79 — B062 25316 12155 12974 24 142 Hn}
™ — G606 29316 12155 12974 324 142 M}
2000 150 540 360 14 ™ — Ga0k? 25316 12155 13987 395 142 Ak
™ — G606 29316 12155 13987 395 142 naay
3300 1AD 00 360 4 M — 8062 29306 1585 150 374 142 - it
M — B0k -19306 A8 S0 374 142 k- it

4 000 450 540 00 N M — 38062 29316 12155 12980 000 -1.42 142
9 — 38062 25316 121 .55 12680 000 .42 1.4

300 750180 360 141 — 38062 25316 121 55 A 2538 142 2651
™ — G606 29316 12155 MET 2539 -1.42 26 A1
000 -TA0 540 360 A4 T — BE062 25316 -1 55 M4 -8 142 2934
™ — G606 29316 12155 M4 -8 142 2934

T30 STAD 00 360 A4 T — BR0AR2 25316 -1 54 1MAT 3045 .42 3187
M — B8Nk 25316 12155 18T 3045 .42 3187

Footing Design : Notes

* Factored Force in pile iz greater than factored pile capaciy .

# = Pile needs to resizt remaining lateral force.

Only rax. force in piles iz considered for design.

Pile coordinates = and £ are from the most left edge of the footing.

Plong= Lateral load in lonoiudinal direciion at the top of pile, Kips.

Php= Auvailable rezizing honzortal component due to hatier= hatter * Yertical pile reaction, Kips.
Platg-Php= Remaining lateral force required to resist by pile.

The following calculations are developed for pile #1.
The section moduli for pile #1 in the X and Z directions with respect to the center of the footing are:

SX =[(2 rows)*(3 piles)*(3’)2] /3” =18 pile*ft
Sz =[(2 rows)*(2 piles)*(3’)2] /3> =12 pile*ft

The pile reaction for pile #1 is:

Pile Rxn = [(880.62 k) / (7 piles)] + [(253.16 k*ft) / (18 pile*ft)] -
[(121.55 k*ft) / (12 pile*ft)] = 129.74 k

The horizontal component of the pile reaction due to pile batter is:
Php = (129.74 k) * (tan(14.03 deg)) = 32.42 k

The lateral forces on the pile are as follows. RC-Pier currently ignores Fx forces since they are
perpendicular to the direction of batter.

Fx =(12.31 k) / (7 piles) =1.76 k
Fz =(-9.941 k) / (7 piles) =-1.42 k

Plong =Fz =-1.42 k



The sign convention for this lateral force and the horizontal component of the pile reaction are
opposed and thus RC-Pier assumes:

Plong-Php =32.42 k - 1.42 k = 31.00 k

It appears (from additional testing) that RC-Pier flags any positive value for “Plong-Php” as a failure.
The additional RC-Pier output for battered piles is somewhat confusing and, for the time being, you
should simply refer to the Bridge Design Manual for guidance in dealing with lateral pile forces for
vertical and battered piles.

BDM 6.6.4.1.3.1

“The pile group supporting a pier footing shall be checked for lateral loading [OBS MM No. 9].
Each vertical pile may be assumed to have shear resistance, and each battered pile may be
assumed to have shear resistance plus the horizontal component of the axial resistance. See the
pile resistance guidelines for steel H-piles [BDM 6.2.6.1] and for timber piles [BDM 6.2.6.3].”
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RC-Pier and Pile Footing Design: Flexure and Shear
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Tapered Cap Parameters

Cap Length [=] 45,

Length of Maon-tapered |735
Segment [#] ; i

Cap Min Height ] : 36, i
Cap Max Height [] : 43, i
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X]

Start Elevation: 285 ft
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Cancel

Notice that the
column length has
been increased by

3.5’ from 22’ to 25.5".




Materials

Concrete Strength
pzi

3500,
Column: | 3500,
Foating: {3500,

Cap:

Steel Yield Strength
kzi

Concrete Denzity

Cap:
Colurmn;

Foating:

Concrete Tupe

150,
150,
150.

X

Concrete Moduluz of Elasticity
bz

3586.62
Column: | 3586.62
Focoting:  |3586.52

\

pof
Cap:

The footing concrete
density was left as 150

pcf since the self-
weight will be
calculated by RC-Pier.

| removed all the
additional pier cap

check points.

Cap [ flex]: |60 Cap: |N|:urmal ﬂ
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D' Wearing Sufaces and Utilities
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EL: Locked-in Effect
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+ 1.75 BRL + 0.50 TUl
Parameters | [comb # 5 (Ia 3TR 1 y = 1.00 { 1.25 DCL + 1.50 DW1
+ 1.75 BRL + 0.50 TUl
Cowb § 10 {IA STR 1 y = 1.00 { 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TUl
Comb # 11 (I& STR 1 y = 1.00 { 1.25 DCL + 1.50 DW1
+ 1.75 BRL + 0.50 TUl
Coub § 12 {IA STR 1 y = 1.00 ¢ 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TU1
Cowb # 13 (IA STR 1 y = 1.00 { 1.25 DC1l + 1.50 DWl
+ 1.75 BRL + 0.50 TUl
Coub § 14 {IA 8TR 1 y = 1.00 ¢ 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TUZ
Coub § 15 (IA STR 1 y = 1.00 { 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TUZ
Comb § 16 {I& 3TR 1 y = 1.00 ¢ 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TUZ
Cowb § 17 (IA STR 1 } = 1.00 { 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TU2
Comb § 18 (TA TR 1 y = 1.00 { 1.25 DCL + 1.50 DW1
+ 1.75 ERL + 0.50 Tuz
Coub § 19 (IA STR 1 } = 1.00 { 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TU2
Comb § 20 (TA STR 1 y = 1.00 { 1.25 DCL + 1.50 DW1
+ 1.75 BRL + 0.50 TUZ
Comb § 2zl (IA STR 1 y = 1.00 { 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TUZ
Cowb # 22 (IR STR 1 y = 1.00 { 1.25 DC1l + 1.50 DWl
+ 1.75 BRL + 0.50 TUZ
Coub § 23 {IA 8TR 1 y = 1.00 ¢ 1.25 DCL + 1.50 DWl
+ 1.75 BRL + 0.50 TUZ
Cowb # 24 (IR STR 1 y = 1.00 { 1.25 DC1l + 1.50 DWl
+ 1 75 RB1 + N &N TIZ

Combinations:
izUpdates 1BS: Mot Connedted | IES: Manual | Pier View:Upstation

* ”~
+ 1.35 E¥1 + 1.75 LL1
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LLZ
+ 0.50 SH1 ) <+
+ 1.35 EV1 + 1.75 LL3
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LLe
+ 0.50 EH1 }
+ 1.35 EV1 + 1.75 LLS
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LL&
+ 0.50 SHL |
+ 1.35 BVl + 1.75 LL7
+ 0.50 SHL }
+ 1.35 EV1 + 1.75 LLg
+ 0.50 SHL |
+ 1.35 BVl + 1.75 LL9
+ 0.50 SH1 }
+ 1.25 EV1 + 1.75 LL1O
+ 0.50 SHL |
+ 1.35 E¥1 + 1.75 LL11
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LL1Z
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LL13
+ 0.50 SH1 }
+ 1.35 E¥1 + 1.75 LL1
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LLZ
+ 0.50 EH1 }
+ 1.35 EV1 + 1.75 LL3
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LLe
+ 0.50 SHL |
+ 1.35 BVl + 1.75 LLE
+ 0.50 SHL }
+ 1.35 EV1 + 1.75 LL&
+ 0.50 SHL |
+ 1.35 BVl + 1.75 LL7
+ 0.50 SH1 }
+ 1.25 EV1 + 1.75 LLg
+ 0.50 SHL |
+ 1.35 EV1 + 1.75 LL9
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LL1O
+ 0.50 SH1 }
+ 1.35 EV1 + 1.75 LL11
+ N &N SHT b




DC1 Removed the weight due to the 3.5’ column extension to counteract the

addition of its self-weight: [(1)*(0.5*2.5")*]*(3.5’)*(0.150 kcf) = 2.577 k

Loads: Load data

The reduction in
column weight is
placed just above
the bottom of the

Bearing / Girder loads Colurmn Loads / Settliement

Bearing | Bearing Dir Load - -

Line Painti (kips) E:D'llm[ | Loac::T‘l'lpe | ‘E" | M;g;?:0'| m;;ﬂ'lﬂl M;gﬂzﬂﬂﬂ| yzﬂ‘a’l&DDD| - ki
- 1o} Vx| 142760 = z | che | ¥ | 2570 0000|0000 0,000 k!pS
T 1. 2 w| ¥ ~| -151.8040 - oce w| ¥ | - : : - i
1. 3| v <l 7518080 B 3 v| Force v| Y v| 25770 n.o010 0.0000 0.0000 kips
T .| 44| Y| 1518040 |5
= §w| ¥ +| -1518040 |
] 1. Bl ¥ «| 1427280
i Inzert | Copy | Delete Delete Al

Cap Loads
Load Type | Dir Arm Magl w1/l Mag2 w2/l
(ft)
3

LCopy | Delete Drelete Al

column to ensure
itis included in

Strain Load i
the analysis
Unit |0
. _ results.
+ Expansion - Confraction Inzert | LCopy Delete | Delete Al |
Factars Auto Generation Import Loads
MName: |
inli SN

Description: | ultiplier for Loads: Generate ‘ Import ‘
Mote: Vertically downward loads be
added az negative loads in Y direction. Ok Cancel ‘

WS1

Loads: Load data

Bearing / Girder loads Colurmn Loads / Settliement
Bearing | Bearing Dir Load |~ - P
Line | Ponti [kips) ColsN[ | LOE‘dS[IJDL'3 | >E) 3 Mzg':uuu P‘IDJJl‘_ISED Manguzunu yzuﬂé?sn S
1w T+| % +| 5650 EER] | ] : : - :
—— T v = 330 R UL «| Z - o000 01350 0,000 05780
—— Tz <[ aso | 2] UDL »| ® +| 01000 0.1950 0.0000 0.87a0
— 2 O o T B v| oL v| z v| 01000 01950 0.0000 0.8780
R R (S - ] —
= 2.l 2| 03470 < 5
| 1+ 3| ®~| 5E550 Inzert | Copy Delete Delete Al
R 3 .| ¥ | 00000 Cap Loads
| T o - Load Tupe | Dir A Mag w1/l Mag2 w2/l Urits I
1+ 4 .| % +| 5650 it
T 4 o ¥ | 0.0000] »| Foce +| X - 0.0000 05200 0.5000 0.0000 0.0000 Since the
= | T | UDL +| Z - 0.0000 01560 0.0000 0.0000 1.0000
LCopy Delete Drelete Al Columns were
#*
Strain Load | extended 3.5’
Unit [0 to the bottom
+ Ewpansion - Contraction Insert | Copy Delete | Delete Al of the footing,
| Factars Auta Generation Import Loads the Start and
Mame:
Description: | Multiplier for Loads: 1. Generate ‘ Impart End locations
of the wind
Mote: Vertically downward loads be
added as negative loads in Y direction. Ok ‘ Cancel ‘ IOadS on the
. . . . . . columns
| didn’t adjust the locations of the wind loads since the overall effect is hould b
. g . shou e
not that significant. However, if | had the new values would be:
Start: yl/L=7.5"/24' =0.313 modified.

End: y2/L=21.5/24'=0.896




EVl

Loads: Load data

—Bearing / Girder lopads———— ~ Column Loads / Settlement
Bearing | Bearing Dir Load - -
Line Pointdt (ki3] Col Mr Load Type Dir Magl wldL tag2 y2iL Units

The fill weight is
not entered here.
It will be entered
on the footing tab
~ Cap Loads as a surcharge.

Load Type | Dir Arm Magl w1/l Mag2 w2/l This blank entry is
[ft)

Inzert | Copy Delete Delete

needed so that

LCopy I Delete Drelete Al RC‘Pier app“es
the EV load factor

to the surcharge

— Strain Load

Unit ID.

+ Erpansion - Cantraction Inzert | Copy Delete I Delete &4l [ on the footi ng tab.
Factors Auto Generation Import Loads
MName: IEV'I
i . |1.
Description: I Multiplier for Loads: Lenerate | Import
Mote: Vertically downward loads be oK Cancel |

added az negative loads in Y direction.




3 RCPier VBi (SELECTseries 1) - W:\Highway\Bridge\Automation\Development\M RFED_Frame_Pier\305 Wapello\0fficial ExampleM RFD RC-Pier Final 2010-0... E@El
— | &

) File show Lbraries LEAP Eridge Help
) ) \ -- - 3 I? ‘ ~ o RE -
Vw8 n 9@ O B @ &k B WY v s e R
Mew | Open Save Savefs Print | Image Model | Resuls Diagrams | Wehicle Library  Load Groups  Footing Library  Pile Groups | Help  Bentley Site About  E-mal  Manual  Tutorials
(e g PID\EElI £ Eenmetl_l,l] 158 Loads Analysis wﬂ Cap I ., En\umm] = anhng]
Unit:
Bun dnaysis.. | Type: [Load Cane =] tem [oET =l i
r i
A0 B Effect: |Forces&MomBnl j Farmnat: |GenelaIH\ght j kips-ft
Type of Analysis: & Frame Coord. System: ¢ Logal Fint ...
| tfemb ‘Nuda | Fx ‘ Fy | le = | My | Mz
1 1 06629 3026 1} il 0 4548 A
1 2 0.B629 -305.1 ] il 0 11.36
2 3 -0 2788 ] il 0 1}
2 4 -0 -282.4 ] il 0 1}
3 5 0.B629 3026 ] il 0 4,548
3 B -0.E6629 -305.1 ] il 0 11.36
4 7 1} 0 1} 1} 0 1}
4 8 ] ] ] ] 0 1}
. 8 ] 1427 ] 1} 0 1}
Click on 5 0 1427 0 0 il A7
. g ] 1427 ] ] 0 A
this for 2 0 1427 0 0 0 852
2 -0.6629 162.4 o o 0 5738
10 0.6629 162.4 o o 0 BE.11
screen 10 -0.6629 10.61 o o 0 -B6.11
b | 1 0.6629 10.61 o o 0 151.4
elow. 1 -0.6629 141.2 o o 0 -151.4
4 06629 141.2 ] 1} 0 4161
10 4 06629 141.2 ] 1} 0 4161
10 12 06629 141.2 ] 1} 0 161.4
1 12 06629 1061 ] 1} 0 -151.4
1 13 06629 10.61 1} 0 il EE11
12 13 06629 162.4 1} .
12 5 05623 162.4 0 All dynamlc load allowance factors
13 B ] 1427 1}
13 14 f iy f were set to 0 to ensure that the
14 14 ] 1427 1}
14 15 ] 1427 1} H H H
I I i ; i s analysis results exclude impact if
i wen they are written to a file.

Analysis/Design Parameters (LRFD)

Fesistance Factaor, phi

(% Phi az per 2006 classificatiord

" Phi az per classic aproach

Tension Controlled:

Shear and tarzion:
[narmal weight)

9

Dynamic Load Allowance, |M

Truck  Lane  Fatigue
Capr |0 |0. [
Column: |0 |o. o
Foating: [0, |o. o

Multiple Prezence Factors

Shear and to[lri;ﬁtr:\.mght] Lanett 1- ,T
Compression Controlled: 07 Lane# 2 ,1—

fesl Laneft 3 W
Compression Controlled: 075 Lt W

[spiral]

Compression in STH:

7

Maoduluz of rupture

Shear and Torsion Calculations

Cap method Faooting method
* Simplfied || Simplified
(5.8.2.41) (58341
" General " Gereral
(58342 (B.834.2)
T e, Wom Wi Vew
[5.8.3.4.3) (5.834.3)
" Beta-Theta| " Beta-Theta
[5.8.3.4.2) [5.8.34.2)

Mormal:

0.37 w aqrfc)

Crack Contral Criteria
™~ LRFD 2004
' LRFD 2005 Interims

Fatigue

o

ff term:

EENE

Clear Concrete Cover, in

Cap

top/battom: ’2—

Cap zide: 2
E=posure Factors

Caolurnn: ,2_
Cap: 1.

Footing
Colurnr: 11 top/batkom: 3
Faooting: 1.

Footing side: 3.

Sand-ightweight: [0.2 % sqrfc)
Allightweight; 017 sl

Deszign cap/footing for magnified moments
[ Design cap for magnified maoments

™ Design focting for magnified moments

o/t ratio

Comp-> |06 <- Tranzition -> |0.375 ¢ Tenzion
0K |

Cancel |

Seismic Degign

Seismic Dezign Parameters ... |

Calumn Slenderness Congideration
effective length
[~ P-delta Method factars, K

Murnber of iberations: 21

Degree of Fisity in Foundations for
Moment M agnification 5.

r Compute K for braced columns as per
Interim 2006




T RCPier, VBi (SELECTseries 1) - W:\Highway\Bridge\Automation\Deve lopmentM RED_Frame_Pierl305 WapelloMOfficial ExampleM RED RC-Pier Final 2010-0... X
aEile Show  Libraries LEAFP Bridge Help -8 x
Yol ey @@ OHE @« & B W DO s e B
Mew | Open Save Savefs Print | Image Model | Resuls Diagrams | Wehicle Library  Load Groups  Footing Library  Pile Groups | Help  Bentley Site About  E-mal  Manual  Tutorials
(e g PID\EElI = Eenmetl_l,l] i Loads ] =] Analysls] 1 Cap I ., Column  ebe Footing 1
Columns:
222 E
J@38E
Mame: ’W
Type
" Spread Footing
{+ Pile/Shaft Cap
r
Y
A
> > X
Copy Fram... X
v
z
Footing thickness
was set to 3.5’. Design Design Status Check Owerturning
A Updates | IBS: Mot Connested | IE:S: Manual | ier View.Upstation
Footing: Isolated PilefShaft Design
Footing Defintion l Piles Definition ] Footing Reinfordernent ]
Pilefshaft Cap Configuration
SpreadfCap  3trap
9, ft Depth () Depth ()
:-;l_-"x !
z : in in
i 9.
N |4z, | | |
i I Foating Surcharge The fill weight is entered as a
" Constant [ 0,45 kef € surcharge:
ft (4" ill)*(0.120 kcf) = 0.480 ksf
I . (" Yariable & ("
* User Input
£ From Library |Spread 12Fx 12 ft J
i FI
Spread/Cap Position P
f* Concentric under Column € Eccentric under Column ksf ) ksf

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

» —Pile Section Types Components

PilefShaft Shape Rotation

(" User Inpuk

=1

in DI—

in T2 | in

i+ Fram Library:

Description: it |

HP10x57 | 11 |

Pile Section Propetties

Izz:
in4

Lxx:
in 4

Area;
ft ~2

Not used in the structural model -
is simply used in the graphic display.
| keep the pile short so they don’t
take up the whole picture.

T

See below.

1
D

Round Square Chamfer H-Steel

Pilefshaft Configuration
Pile/Shaft  Max, Service  Max, Factored
Length Pile Capacity  Pile Capacu;i/
ft kips=
|5, | 100, | 145.8 Edit File

1

This value is arbitrary
since the lowa DOT
currently bases pile

See next page.

design on the Strength

o ]

and Extreme Event

Cancel

Combinations.

HP10x57 Structural Resistance Level 1

Factored Resistance =

(6 ksi)*(0.1167 ft?)*(144 in*/ft*)*(1.45) =

BDM Table 6.2.6.1-1 shows (0.6)*(243 k) =

146.16 k

145.8 k




Edit: Pile Locations
Edit mode

" From Library

AL

o ™
w4
] o
Coordinates Batter
A, in Z. in deqgrees
Fie &  [1g, 36, .
1 12.00 0.00
2 R4.00 -36.00 0.00
3 90,00 -36.00 0.oo
4 5400 0.0 0.oo
5 18.00 36.00 0.oo
G 54.00 3600 0o
7 90,00 3600 0.oo
ak LCancel

x)

Print

Enter pile
coordinates. Pile
batter was not
included.

M odify

Delete

(sl

Reszet all




Library Setup

Pile Type Library

Select
LRFD Truck, LrfdTrk.rpl
LRFD Load lowalfdL oad.ip2 Close
Foating Footing.rp3
Filez Pattern FilePatterns. rpd
Bundled Bars BundledB arz.ip5

ection Type

lowa_HP_PileS ection. rph

4l

Dialog

Awailable Shape:

Dimensions { in

Ed

Found
Square W |9.99 D |1EI.225 T1
Chamfer .
T1 |0.565 Tz |0.565 2
Section Properties W
O auko-Calculate {* User input T
Description: area; fb~z Iexi in™4 Izz in ™4 —
|HP10x57 |0.11667 294, 101,
H - Steel
| Description |Sha|:ue |Dimensinns

HP10x42 H-Steel W =17 0=10.075, T1=0. add
W=10,99, D =10,225, T =

HP12x53 H-5keel W =11.78,0=12.045 Tl = Delete
HP14x73 H-5keel W =13.61,0=14.585, Tl =
HP14x117 H-5keel W=14.21 D= 14,555, Tl = Madify

] b

Save
Sawe As

Zancel |




Footing reinforcement was

Footing: Isolated Pile/Shaft Design

entered according to the plans.

Foaoting Defintion ] Piles Definition  Footing Reinforcement ]

Footing Reinforcement Strut and Tie Model

Dir. Bar dist. in  Bar Size: Num. Bars Hook

IR IMane |

Auko Design

Design Status

-l EE

Ceesign pile reaction This button lets
f+ Computed maximun pile reaction Factared | s you review the
¢ User specified maximum pils reaction  ==rvice | Kips design.

Fatigue | kips

[+ Check for Cracking and Fatigue

(0] 4 | Cancel




ISOLATED FOOTING DESIGN

I’'ve included some portions of

ISOLATED FOOTING DESIGN RC-Pier’s output for the footing.
Code: AASHTO LRFD 2007 fwith Irterins)
Unitz: LIS

Pier Wiew: Upstation.

GEOMETRY

Matme : PileFyl1

Shape : Rectangular, Type : Pile/Shatt Cap

B = 9.00 8, HAE = .00 &, Thickress () = 4200 in

Ay = 010012, I = 54002, [z = 36.00 #*2

Footing concentric.

Columng located on the footing:

Calurmn Mo, Tat = = 000, Round D = 3000 in

Surcharge = (.45 ksf

Piles: H-Steel Size: M = 99%in, D =10.23 in, TI = 056 in, T2 = 056 in
Service Capacity: 100.00 kips Factored Capactty: 145 80 kipz

Filez Section Properties: fArea = 01242 |2 = 29400 in®d 1z = 100.00 in"d

DESIGN PARAMETERS

e = 350000 pzi fy = BO000.00 pi

phi tenz = 0.90

phi comp = 0.5 phi shear = 0.90

Tens below = 0375 Corap Ahove = 1600
Ec = 3986 F ksi Es = 290000 ksi
Crack check as per 2009 Irterms

Crack cortrol Exposure = 100 Service capacity of
Concrete Type © Mormal Migight, the piles at this time.

Not interested in the

Pile Reactions, Service =

Loc(¥) Loy X I P Mixx  Mzz  Pile Reac.
£ ft in oin ™ 0 e Mt Wt kips
1 300 -150 1800 360 8308 1000 G306Y 10997 15998 {0
al19 1.000 33259 10997 197 .05 36 61
2000 150 5400 360 #8204 1000 GR025 3R5d6 032 1119
6129 1000 35120 36526 -15.23 4151
3300 140 9000 360 G412 1000 55199 26526 1052 11955
97 1000 35948 36526 TAhk 3605
4 000 450 5400 00 TEIY 1000 69236 19658 2679 9629

8424 1.000 -319.12 -196.55 242 34 Aral

Pile

f 300 750 1800 360 TET9 1000 H9236 19655 21679 1254 <€— Maximum Service Reaction

8422 1.000 32090 -196.56 -253.05 23.40
f 000 750 5400 360 THeE 1000 56311 36526 @161 1132
6411 1.000 35715 36526 107 30 42 36
T 300 750 9000 36.0 GOF4 1000 56062 36526 133 1134F
G203 1.000 36544 36526 1240 4454




Pile Reactions, Factored

. Loc(¥) Loc X I P M:xx  HMzz  Pile Reac.
Pile ﬂm ﬂm i comb Ous kips it kit kips
1 400 50 150 360 1652 — FA045 2379 10476 14276 This is greater than the factored
076 — 22924 Zaa04 241 31 710 resistance of 145.80 k. So, |
2000 140 540 360 &7 — 79201 25316 G754 14230 Hould modif |
86— 2143 41569 15616 2148 >hould modity my pri€
3 300 150 900 360 83 — JaTAT 25316 0499 15046 arrangement or add more piling.
M0 — 24356 41569 0671 310 | won’t do that at this time.
4 000 450 540 00 18 — &1716 25316 arqr 13163
M7 — 2424 1118 2138 8240
5 400 750 150 360 18 — 41716 25316 9707 1504
TR — 27306 5607 20523 ZAT
B 000 740 540 360 18 — 81716 25316 9707 4569
T — 3180 36443 2800 GG
7300 A0 900 360 1418 — 72440 6443 3066 14138
064 — 34776 41569 13749 2560

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= Awailable resisting honzortal componert due to batter= batter * Wedical pile reaction, Kips.

Plorg-Php= Femaining lateral force reguired to resist by pile.

Note that the maximum
factored pile reaction is
not 154.04 kips in this

Max. Pile Reaction Used in Design: jwithout selfweight and surcharge) |

Factored pile reaction

table. This is because the
<«— footing and surcharge (fill

Service pile reaction

weight) have been

Reinforcement Schedule
Bar dist. As total Spacing Hook

Dir Quantity Size i

deducted. The same is true
for the service pile
reaction.

in"2 in

A

T #9135 700 TRAT Mone

Z

1 #5  4E 1000 1121 Mone

Footing Self-weight = (0.150 kcf)*(9')*(9’)*(3.5") / (7 piles) = 6.075 k/pile
Surcharge = (0.120 kcf)*(9')*(9")*(4’ fill depth) / (7 piles) = 5.5543 k/pile

Factored Pile Reaction = 154.04 k — (1.25)*(6.075 k) — (1.35)*(5.5543 k) = 138.95 k
Service Pile Reaction = 125.24 k — (1.00)*(6.075 k) — (1.00)*(5.5543 k) = 113.61 k

Note that the column footprint in the fill is not deducted.




Dir

W (based on equiv. square) 7

d kmax

1.108’ to critical face of column

As = 0.0015*Ag/2 = (0.0015)*(9)*(12

Ash _req Asb_prr Asb_eff Ast req Ast prv

Ast_eff

| in/ft)*(3.5')*(12 in/ft) / 2 = 3.402 in2

This appears to be based on the 2005

Aashto Lrfd Code Art. 5.10.8.2

" in ok "™ um T nm mm ™ ™ in®

ERE T 551 700 700 340 000° 000°

¥ 11 840 A%5 18 T 561 700 700 340 000° 000°

Z AN T3 1888 18T 880 1000 1000 340 000° 000°

Z 11213 1888 18T 880 1000 1000 340 000° 000°
'\

See hand calculations

for Asb required

Flexure Note

CL: Section clazsificaion az per LRFD 2006 interims for provided reinforcement.

2 = Corpression corfrolled, | = In-Transtion, T = Tension cordrolled.

Required reivfarcement iz hazed on phi for tension cordrolled sections..

* The provided reirforcement iz not adequate, ether lesz than required or langer than mazximum allowed.

|Crac|1ing check as per AASHTO LRFD 2007 with Interims {2005) |

|Cranhinngatigua
 Loc d Cracking Cracking Cracking Cracking Cracking Fatigue Fatique Fatigue Fatique
Dir PR Hmax Comb fa Srq Spr  Hmax Comb o fs
kit ksi in in kit ksi
X AN %4 499 JE9 B e+ 46 00 0 000 0.0 See hand calculations
X011 2B 4799 7479 2027 s 162" no 0 o000 00 e £ ki heck
Z AN &N M3 w9 H@w 1z 0] 0 om0 Or cracking chec
2 111 AN 45 7479 N2 i 1.2 0 1 111
|Cranhinngatigua Note |
* Prowided rebar spacing is not adeguate for crack condral.
*** Bpacing iz negative.
| One Viay Shear (Simplified Methed) |
. Dist dr ¥u phi*¥c
Col Dir it Comb in  kips  kips oo o et
T3 363 18 3024 00 3478 ee hand calculations
X 363 18 024 00 A for one-way shear
Z 3R 0 W24 00 Mia
z 3k3 10 024 00 MFA
Twao Viay Shear
Be Ao Avg. dr ¥u phi*¥c
# 82 T i kips kips
Colurmnz
11677 1079 18 3024 6337 12141 See hand calculations
Files - rmax ] f h
41341 1124 18 3024 1389 10324 or two-way shear
Fileg - min
1 6.35 10.09 18 3024 1389 4391
Two \ifay Shear Hote

TG WAy SHEAR IM FOOTIMG |15 MOT DESIGNED AND STIRRUIFPS ARE NOT COMNSIDERED.




" - IS i
Re¢- P?t’{" f’OOhn} Design LS 30 200 L5
By b ] ~ i
b i ’r
g
L T , ‘
i S — 9 ; I 1 &L
s = 30
3 o ki 0 !
. .3 \& ‘s .Z.Sﬁs_\/f"\\ y
==V I Y 7 ) ,
=9 A ! B - !
3 0 - .
iy —— 5 I I I
L_——'_M‘”‘” i q - é s 5’ ‘
" v N
e z!
Ll ;-:1 C;‘
& ~,
=
= o
3.25" 2.5 525
gn. :’\’fu’" oo /‘.!\itn{im ﬁ\
KiJi vty Sl LOrvins
O t
n e Q.69 98 0 0009 0
s A f;: 2 2 Vas . 1 = 1
L= 2.21¢6 | “ | A;u;ﬁf
%}l = {.]o& | | E i
iy N
____________ < (0 -#9
Fleeure
X~ Dfrﬂf__‘?“ﬁ"?r

it
‘o3
X

= 28,4%8"
*

ds = yo' - 3" - B

N T )
o~ Max. Prle Load mn;s;}f’ul'{':v‘??p £l ¢ feo ring wel'yht

Memsx= (128,95 k/pf@e)ézls;\ch}( 3
As prov = (75“5)(. Looint) = Tin®

A‘{é% (75 }(50(”5‘1

85§cb -

o=

Cheok Tcnss‘on-%,onfmilca’? —

{%5; 60%5 .

Y, =
(28,436~
63‘ l. 5»38;4

13@,*’

= “0.,85

(0,850 3.5ksi (axizt,) =
Mf = @A( §/ Cd’f - g ) (,,C) ijﬂ?m ){fé& PS’&/(£8.936

= [.538"
. 538" )(@.003)7 0.052 > 0.065

SR, W

~

7
ds

.

'~ Lieg?) = 525.8"
<« T-#s
l. 307"
"?f 4
) = [0, sol ¥
= 875,55

(dsc"' ¢> £o



Fad ks {‘c_g}x!
R, = Mo _ (525, =) (zY)
" & bds (M)(‘; < 12% ) 28.4%") z

= @ﬁjﬁ___ T ZRn ) . (0.85)(2.5k) (2)(6.68028 K
o (l ' 0.85¢7% Coks ('J‘! (o, 55;2?.515?;>

= D, 080628 K5/

= o,oolsﬁeﬁ
Rsreyd = @éyés = (0.0013565 )(1'x12%, )(28.436") = T.1€6in?

% As feglf' = (%)éq 1¢6 Mz;) = 555542 e Madihor £Lr Py

}13: 5 bh? = (J—)(a*m““}(bzz“)?; £66,972 in*

O'%"’Jv Co?ﬁ)) Skst = 0, 6922 kit

229 , ,
Moy - &r;r:‘ _ (o eazz(aj,?é}sfs,,ﬁw) 21979 = (83,65
{ ? ,.: ( }r ' -2 !(2}3"7‘:3} ot S LA »»? Ng! o % (rs Q «'"*::7“* 70/9 i k-

Se A‘.S: f‘gir":(.’}"\ = 5,559 0,7 < ASffCDU" Tin®

’ AL L. ; 6 ! I

Crockivs Aoshin Lpfo 5.?,,%,}'!%

S 7(:)“?;9«? " ’

= B fes “ S losk gt bars i Yoy !
Ye = 1.00
/ ‘ o \\/x Q/ 2“'{ ll + ':‘I%‘:& - f?\%o 3/’ 'J !

In Puv’“ caley lakiops d 12.564" ,
i vaed | PeE Lt S o 7Yz fheer) - 1687
PNy but now O7C”“‘£> (’X’-f )
,+a,ofequ %uzhf v Les s Fensile stress Bwa Hae RIT o Seruiee Lvad Shote
rf(e et [Mo)c Serviee /371[( fracthon UJ/D ‘1(00{'5/59 & £ JJ';*"“

s usivy 260 | ) 113,61 %0) ( 201)( 3= 11081 = ¢ fe-1
b iy (Mo (113.610) (24ilo) 34108 = t23.90

VLFPJ 5. %1 ~ /QLS = /’f"mr )C/ 0 mz} = /0w

T~ ds = '»i’z 5t - L2 28425 ZNCONED [3500¢11 /}oe't
' Nh A :»;g; ” = B3588.8 ks
€7 B® [ehn T zeq3ey) = O+ 00211 Es= 29,000 (s
2
2pn = 0.03676Y Ns gz 8.086—8

K: (2()”};’2%’ Ll?m - 25"3% = O, 236053



J
S = M‘—’ (2 w‘}/) = 283D s &~ Close fe
¥ Assds (7.0in%( 0. 925)(2&%35) Ofes RC-Picr

W

fos)hos D) = 12228 e
2 - (2 CI?, 584 = /2,7)26 S Negatnge
- C 6314 CZ@ 130 Ksi ) () ) _,ﬁ;‘,ts(}r o

One Woy Shear Aoshio Lifd 5.12.%2.6 ¢ 6.8 1Y ¢5.8.5.2

dy= max of 0.72h = (0.72)(42") = 20,247 a— Coplyols
0. 9ds = (0.90)(28.436") = 25 592y"
ds-% = aa,skm'% LER = 24.939"

Crities] scetion = 1108 + 124/,

4 .

= 3.628 it 7
Seelion

v P \ Yo N } .
Ll prtes o inside anited! 5o cfron,

ot - \ #
Sheav destyn 11 pot g uived.
‘ y

!
\/’@ B (D»O?ﬂ’é/’? m 9@\_} QZ.;/ = 0,7 {V !“fﬂ;

|
|
|

T

) . s
= PB6.ST < (0.25)3.5 2://%/w/ 28 57.4
/@/u -0 C{/(’%g 15 fggwf’ng K e— Motihe BlL-For

o T

v T Pziw oA e B - i wiilalse be inside the cntrenl] sctisnm



g
Two C/Ua\/ Shear  Aashio Lrfd 5.13.3. 4 | To=io22
dy = 30,2% " (hosd on 0772h)
ctsheal sichon = Ljog' + 20217
tical scehon = [.108' Cl}(ﬂ”/a) |
gy 2.368/ I" —[§ 15
(6 piles) (138,95 ole) = 833.7F | e
7T \ iz.%sf

P
S

Va

I

(0.062 t %&6}@ bodv = :
C),t%m bodv’ —

- Ge)

(2)(2.%3)
(8)(.&3@89 18,944 = 227.%%"

2]

be

426
\/VL a (0,06% 4 B }(’ S W ){227 %?) //( 2’0;2\/) - ZU {)173&‘ >
(o.28)/ 7500 )/ 227 ’f*‘(”ﬂt oy )

= 1620, 5%
Lo tontrls

AV - r,?{‘;u; . f{f\q )évwgt‘t) gt,;!c uk

s v ;e .

/ KC_‘/’H':‘ mv(.rﬁf;?tp(_i

A

\015

cly = 30.24" S5l
critical scchon = /:; % (?)C*\“ 2.5

(651 128.95%il ) = 822.7K

/3(,:/ civenlar
bo = 2ne = ()T )(2.510") = 15,770
= |89, 25"
Vn *‘-( 0,063 + o:«?_é )(Wsﬁ@gc[,zg@@mw)
= 202255 > (0.06) (ks (189, 28 %.24) = 1349, sk
¢Vns ‘@/o’/c.. [,0ﬁ)(l3°{?.e§3‘f) =240 > Q23,7 Lok




T |

f
f

Toterior Pile

dv=20,2y" 9997+ 30.2¢" = 40.23"
bo = (2)( 40.2%'+ 40.6") |
= 161.38" j,\___, ~~~~~
= 3y 10,224 + 30. zv“~ yo. 46"
- Ho.46" 0
Inge %@,2%4{ = / Dé
Vo= (o0ez+ S ) (SB5mi) 1698 30249
= (79,00 (0.2 Fsks )(161.38") (30.24%) = 115037 K

BVn= Bl = (0.9)(115037%) = 1035 535 & Ussc o RUHir. kicfiy
muy he u:/r}y [0 o

be Hn sides of +he ﬂ[‘/é’

Corne file

dy = 30.24" | T

~ "/O L{é” Lio oY PO———— lHB” 5{

bo = (1)) + 5+ T .
2 2 Vv

- 76 /'?‘z t”)“ = 6 - pm ! | ;T\'{O 23"(

7 S0 ST, | é \

Ve'= 0026 {#] body A “ft)

= r ,.q\//‘ u‘\/ N
026 /([ 3. 5 ks /(m%y(gwj e ?\@
= huY.gK |
D Ve = (0.9)(599.25) = Y8985 < close to Re-Fiy




Appendix H



Hond Caleulatinng for
p”? Footing Desinn Spyen dsheel
— 7 v i e

Rf = gﬁﬁ = jbf5*gk i g‘:fg,ﬁ,’f“&fttf,' ID(‘{( f?(j”fj‘%@}’l{,f’ U Se f_{’ 'f"“@

design tor are- way bewwr sheal
N Lk p . ' ~

ED\)m = 159, %535 S Max sy %wzjc‘y’@ Tfp/lf [oad ufccxl?”z;

oLesrgn Flexvfe BT,
= 2] 27 . Vo WY -ﬁ Lared &y ; Yo Sam

Voo = 131.%74 S Mlaxivituv Tecto uurfaj/f/mb Joad

vred 4o Cffc’_?f/cm 7Cof m,m»»uﬂfr/v

/
puntping sneal,
S

[\}0'{7 ‘ )‘\JC&';’l«l@/g"}f IGUW’B chould be less “Fi"‘//liy,//; /Q{\ | HDW(W$ .
poiv oot Hese calevlations 15 4o sim 7 ;/ S evmonshre fe
‘H/] ¢ ﬁf@g/,‘. fuse.
The foo Fing weryht witl not pe dedueted For the
Qx;/‘\‘f fj 4 07(\" 3}’}” < ,f/ LV / roin ,/’ vie ;/;,.;r;ff‘,/ avid shear
oF H1e foo F ,7

Chp ol vE’Yi'T,y
4

jr\
M
|

<

1
< :
S [ {0-#9s5 >,,
i
Equiv. Spvar Coluvmn L0 6 00 0 000 O _EldA Yo"

w=Jm (Z)= 2.4 r
w . o8 1

2--.




)

f €&‘Jf(

X - Dip"
1.12%" U
ds = 42"~ 3% = =22 = 28,434"

As

i

(N1oow?) = L0 jy2 7o p9,

Mug = (1525860 2p0c )( 3!- Lioe) = 5812

o= B3I (rlbor)
0.855:0 " loesNa sk TkizY)

My = /6/‘3’1/ (di - &)= (o070 6orsfega36"~ 2T ) = 10,5018 5™

= |.%07"

= @75 ="
Chele 1F Fensiovi~ conlretlcd |
/Q/'/ = 0.%% Cu =0.0073
, A
¢ = Y3 = 07/@ = l.s28" ¢ |
7A€ a2 - . :d:
Ty &8 (0 0(‘)%) // ;
_ _ %
= 0.0525 LTS £ (s -¢)
tn ston-tonlzolled Es= —=—&,
. , C o ) }[ ]
Cheek piviwapr teln DWN’V’MT\
Well Ciwr\/‘ﬂ( we et use = ds+2" = B2 = = 30,938"

gf: O% = VO%7>\[;MJf = 0 éb/z‘m 5'

bh )3

e ‘fi on s \/2){9 <12')) 30.43¢")% = 753,749,5 jn¥

1.2 Mer T )
_ 5T 0.6922 ksi _
M, = : L. ( 30(15374/?5:,« ) - 1, 542,00 = 96).8
(Por¥lz)
|.2 Muf = HS‘[‘Zk“’ > Mr Nete! .2 Moy > %M'J

- ' ) Me > 2 My
My (s8L.25)(12%)
Rn = - -0
Vo hsgl " ghdE T (o) ki) (e T O o887

o, @5§ ‘.
c( f - 02:};25 ) (0. %6)(3 5 [ r/)( _ 20, 088T: @)

60Ksi (0.85)( 3. 9/@;)
e D.C)C)} 50169

Asregd = p'bd = (0.00150062)( 9'k12":)(28,436") = 4.6 121n*
L[/B ASrcgcl = (L%}(tfél?-mg)' §. 149,02 >Ac€prw—7 >




Crocking
LIBCAING

700 Xe
<& = 7
B,& §55 dc

\/e :‘—190@
Assuvie de= 2"

35:2

ond |

I dc g U

let = dr +2"

2895}%{) " %‘“2 " =

) (h-d,)

' (0.7)(30.4%"- 2) [, 1005

oo loofk ot bats in x-djp!

30.438 "

gjj ES %(Mf”( Sé%ff‘jj {'/‘ ’ILM( K/f a{‘ —fcfu/«g/( L/AV,VP/'/’ S/LQZL(’

/\/EW”-:Q'?( & ([be,ﬁ]"%IICDCZ[O[!(‘X)(?F"!,:"08') =

A5 = Tn*

ds = 28434
1 = As o Im*
l:’ - .5{)5\; (qlxlziyl)éw.ﬁ"gétﬁ

0., 0lBLY

o [Gone 2en

= 0,002279

972, 6+

- .9
b= (l'f-;@‘) (%7

EE

= 958616 /C,f/

Es =29

Ny

0y

V)=

ol
sy

- Pﬂ = 0,736

S50~ 01786 gy

(472.6%)(12V)

A:J o

C 0{“ Yt rC‘rr‘:‘ﬁ:}
005 i (30, Y ksi)

(tome ) 0. 942 ) 28

L = 30.2Y kg

2 Ay
1)
F.4355")

~ — (2)(2") = [7.03¢"

BN

00 fest

ao,m
OC)‘“



Use Min, ds For both axes
é: = iy o'lt (fo "GVIJ~ C(;Sz_

o1_<, 42"-12"-1"-1.128" - Uie‘» 7,208
One Wo/\/ Shear = ieam” Zhono
on ) s y we are excludrine
m‘ Cl\/ = mox an { O 12h = (0. 72) (Li?') = 30,24 /H/Lb Hom Cam/'d’rgoﬁbn

f} 0.9ds = (0.9)(27. 308) = 24, 577"
L ds - % = 27.708" - 1667 = 26.374" a— Controlsr

. 3.306"
. ; 26.374" 2.198° :
crifiol sechon = 108"+ ,Z?Zq LA : [.108 gng:z
= %,2067
C{‘Jf‘ __§
Sxer.

Lo The 2/0/ s hove o Small
povhon putside Hhe efrhea]
St LON. We Moy liviear! K /)/L(?V/d[élﬁc'
to detesine ‘H/l( Shm,f lvad, -

3.4167' - 3.306Y(12%) i
mu};ﬁ“ = 0,133 5 sl 3
. = !
- /33 % ﬁ,ﬁﬂé-? N
A/ _//wmk/ YN 2\ - 2m ’BAK
Vy-= LI o jlepiic) J{ (Qel 22 ) = IO i D

len 6.0%6 I byols < 0.254) bud,
= (b,02) 6 )(2.0)([ 355 ) (127 ) 26.974%) = 236.8% <

' = K
ZVe: (09)(336.65) = 20305 5, o 29923

L}

Lo To use ﬂ\l e ,{)wvw of O sheof To e [gu@'/ Colymn
Foce wust be loss ﬁ’laﬂ 30\,

3.4067" - 2R = g 500 < 3d, = (9 )s 6594

s OK




T we UL)@/\/ Sheoy

dy= 26.374"
) . 2 7] L.
Criticol Scetom =1.108" + %5)3—52'%) I 1 T
= 2.207 S /kz 207
- 2
(6piles) (131.374%) = 788,2* F .
0.126 A

Ve = (0667 # "}?/ﬁ: body & i
0,{26m}0w/v L t 1

_ ()207’)
2 (2)(2.207") =

bo= (8) 2.201%) = 17,6564 = 7/1.872
Ve= (0.063 + O—%—%«)J 3. 5ksi <7/1°372”/\(3637‘k‘“,> = [975.85 >

(0.126) (V7 s0)(211.822v)(25.374")
= 1Pk

Z Covlin!,

i



Appendix |



A e Pier Loads - CE

CE — Vehicular Centrifugal Force

o CE is applied 6.0 feet above the deck surface to piers with
horizontally curved roadways.

o Design speed for the appropriate highway classification shall be
taken from the Office of Design’s Design Manual.

o Number of lanes loaded for CE shall be consistent with number
of lanes loaded for vertical LL. Multiple presence factors apply
to CE.

o Each pier shall resist the total CE force individually — it is not
distributed among the bents.




A R Pier Loads — CE

CE — Vehicular Centrifugal Force (continued)

o The commentary of AASHTO LRFD 3.6.3 speaks of including
and excluding CE in order to determine the worst case scenario

for pier design. Our manual says CE should always be included
when LL is included.

o CE Is based on a percentage of total truck (72 Kips) or tandem
(50 kips) axle weight, not a LL pier reaction of said weight.
[The lowa DOT does not consider 90% of two design trucks.]

CE = C* LLyyck or tandem C= f% where f = 4/3



’ Iowa Department
'Y of Transportation

Office of Bridges & Structures

Pier Loads — CE

Consider: 3 span PPC bridge (70.75°-91.5°-60.75")
32 degree LA skew.
6 beam lines at 7.401° (8.727 skewed spacing).
Upstation Coordinate System.

-- This is not 305 Wapello

Auto Load Generation: Vehicular Centrifugal Forces (CE)

Live Load

{* Select Live Load

Upstation Coortiinafe System

SWE‘] Aveailable: Selected:
i Design Truck Design Truck
!. 5& 2 Span 3 Design Truck + Lane Load : » ;
Design Tandem + Lane Loac
Twa Design Trucks + Lane L & I
Twio Design Tandem + Lane
bl / . Fatigue Truck <- Remaove All
A P-5 Truck
| P-7 Truck —
i P-9 Truck v Q
" Manual input: Tokal Live Load
Truck load: kips
Beam Line 6 /
L. Radius of Curve: —SDD ft

/ ; ’ pf " I _ Design speed: 102.67 ftf's
. " Mumber of Lanes Loaded: | 3 -
X o b birhon of

R

sﬁﬁ:m@

Direction of centrifugal Force (%) : 4%

Generake

i ()

Cancel




" Iowa Department P . L d C E
A D eI’ LOadsS —

Height of CE Above Cap =6’ + [8” Slab Thk + 54” Beam Hgt] / (12 in/ft) = 11.167’
C=f*v?/(g*R)=(4/3) * (102.67 ft/s)? / [(32.2 ft/s?) * (500’)] = 0.8730

Design Truck Axle Weight =32k + 32k +8 k=72 k

CE=Fx = (72 k) * (0.8730) * (3 lanes) * (0.85) = 160.283 k [MPF = 0.85]
Fx =-(160.283 k)*(cos(32 deg)) = -135.928 k

Fz = (160.283 k)*(sin(32 deg)) = 84.937 k

Fx per beam = (-135.928 k) / (6 beams) = -22.655 k

Fz per beam = (84.937 k) / (6 beams) = 14.156 k

Overturning Mom., Mz = (135.928 k)*(11.167°) = 1517.908 k*ft

Fy for beam 1 =-(1517.908 k*ft) / [(5 beam spa)*(8.727" skewed)] = -34.786 k
Fy for beam 6 = (1517.908 k*ft) / [(5 beam spa)*(8.727" skewed)] = 34.786 k

Overturning Mom., Mx = (84.937 k)*(11.167°) = 948.491 k*ft

Office policy is to delete Mx since we assume the connection between the pier
and slab cannot transmit a moment in that direction.



’ ‘ Iowa Department P - L d C E
N sy el LOads —

Loads: Load data g|
Bearing / Girder loads Column Loads / Settlement
Line
Col #: Load Type: Dir. Magl: w1/l Mag? w2/ L
¢ Firgt * g ge 4 bag Units
5 |1 j|FDrce j|>< jm |D' | | Force: kips
Bear. Pt Dir tﬁda Trap: ki
DL Kif
Line |5 = |[v «||34.7842 B
1 1 # -22 BRE Seftl: in
1 11 z 14155
(AR PO T - add | Modiy | Delete |
1 |2 S -2 BR:
1 |2 |z |141s5 | Caploads
1|3 A -22.65: Load Type:  Dir. A v Magl:  #1/L MagZ w2/ L
1 |3 £ 14,155 :
vl e lopem¥ | Mome v ] 48431 05 | | gl
o 47 | 1 E Force:  kips
Add | Modify | Delete | | LI piSSm) O = 1 (1R DLk
Moment: kit
Strain Load Am; ft
Lnit |0,
o Brperdsn - Bommsten Add Moadiy | Delete |
Factors Auta Generation
M arne: |
ioli |1 G f
Dol | bultiplier for Loads: Lenerate
Maote: Verticaly downward loads be g Cancel
added az negative loads in Y direction, EZE |
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