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Effect of ‘Density On Marshall Stablllty
Of Hot-Mix Asphaltic Concrete

OBJECTIVE

The Iowa D.O.T. specifications do not reguire 100 percent

0f .50 blow Marshall density (genexally 946) for field compac-

tion. However, stabilities are determlned in the Laboratory
on specimens compacted to 100 percent of Marshall density.

The purpose of this study is to determine the stabilities of
specimens compacted to various densities which are below 100

percent of the 50 blow Marshall density.

MATERTALS

Ten different asphaltic concrete mixes were tested in
this investigation. Four of these were proportioned and mixed
in the Laboratory from aggregate and asphalt cement currently
in stock. The remaining six mixes were the retained excess
materials from field samples. Each mix contained diffe;ent
aggregates and gradations, but all complied with our specified

particle size distribution and aéphalt content. Different

- sources and penetrations of asphalt cement were used but the

only grade was_AC~lO

PROCEDURE

By varying the number of blows, five different compactive

efforts were made on the specimens. After some exploratory work,

it was found that 50, 32, 18, 12 and 7 blows to each side of

the specimens would result in the range of densities that was



desired (93 to 100% of Marshall density).. The 50 blows resulted,

of course, in 100 percent of the Marshall densities; and the

densities obtained by each of the lesser compactive efforts
were computed as a percent oflthislfigure.

Three specimens were required for each compactive effort
resulting in 15 specimens from each mix or a total of 150
specimens molded and tested from the ten mixes. The specimens
were all molded at. 275°F. Standard Marshall compaction equip~
ment and procedures were used, and also standard density and

stability egquipment and procedures were employed.

REPORT

The various stabililities that were obtéined at the different
densities were tabulated {(Appendix A). Each is an average of
three determinations. The d@nsities were computed as a. per-
centage of the %0 blow Marshall density. The stabilities were
computed as a percentage of the stability obtained f:om the
50 blow Marshall specimens. These percentages of density were
plotted against the percentages of stability in the graph.

Appendix B includes the work tickets showing the individual
results of each specimen tested as well as the averages. It
also includes the flow results of each specimen, the penetration
of the asphalt cement used in each mix,_and the propeortions of
aggregates and the asphalt cement contents of the mixes made
in the Laboratory. It dees not include an aggregate g:adation

of the individual mixes, but this can readily be obtained by




xeferring'to the teéf xeporﬁ identified by the Laboratory
number; |

- Appendix C is composed of copies of the actual print-
out from the stability apparatus, showing graphicaily the
~ changes in stabilities and flows corresponding to the changes
in densities. The mix‘numbers and the number of blows for

each compactive effort are shown at the top of each sheet.

CONCLUSIONS

Thelconclusion that can be drawn, and which is readily
apparent, from this investigation is that the stability of
a hot mix decreases dramatically with a slight decrease in
the density; When a density was obtained which was 94 percent
of the 50 blow Marshall density (the minimum generally
specified in D.0O.T. specifications) then the stabilities of
all ten mixes tested were below 43 percent of the Marshall
stability obtained on specimens compacted to 50 blow Marshall
density. Excluding one mix, this percentage drops to less
than 35 percent.

The graph of the stabilities versus densities shows the

following:
Percent Marshall Density Percent Marshall Stability
99 all ten mixes < 90
9§ . n f 1] < 75
97 " # n < 6}»
96 oo Y < 56, 9 mires< 51
95 n 11 11} < 5{)’ " " <42
94 | 1) " n ) < 43, " 1t <35



'Thé'samé'dféﬁhmgBBWS that to obtain 75 percent of 50 blow
Marshall stability a density greater than 98 percent was re-
quired for all ten mixes. To obtaln 50 percent of 50 blow
Marshall_stgbility then.a.density equal to or greater than 96
percent was reguired for nine of the ten mixes tested;

The mixes teésted had a range of 1282 to 3048 pound. 50
blow Marshall stabilities, so they were all within the normal
testing range of mixes used in construction.

It was also surprising that only seven blows to each side
of the specimens resulted in a density average of 94.5 pércent_
of the 50 blow densities for the ten mixes.

Stability testing is normally performed on specimens’
compacted to 100 percent of Marshall densities andrnot at
the lesser densities obtained by field compaction, When a field
mix is compacted to the minimum of 94 percent of Marshall
density, most of the stability that was designed into the mix
has been losﬁ.

If the stabilify of a hot mix is important in the
functioning of the finished roadway, then it adds emphasis to

the necessity of keeping the densities as high as possible.
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EFFECT OF DENSITY ON

MARSHALL STABILITY

- 100

50

2.302 160 2,575 100 50
" 2.274 98.8 2,172 84.3 32
" 2.228 96.8 1,442 56.0° 18

' v 2.187 95.0 1,013 39.3 12
" 2.160 93.8 753 29.2 7
449 2.287 100 1,530 100 50
" 2.274 99.4 1,187 77.6 32
0 2.242 98.0 754 49.3 . 18
" 2.212 96.7 540 35.3 12
" 2.193 95.9 453 29.6 - 7
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" Project No.
Project No.
-Progect No. X

. Gr. Wel.ght

%%AggneqateTfm

sHPerny A"sphalt

Lab No. Asph.

. {Date Tested 2»?-2— ?‘L :
_ : Specific Gravity Determination L
S Wt., in Air 1212 S 112420112,40 |/82.51/785 011/ F0.0 /43,6 //5;/5 //z,,,o
Wet Weight J2/ 205 1212 .0 112/40 1EZ S\ HEE s VT2 .51 Vi3 dlises 5 |/ erns
Wt, in Water | 7o2 5| 5,2.2|7ps5 .5 L&L 3] s sl LB O & /,00 £E2.5) 459, 5
Difference 5pF5.0| voeog.r |FOEF 50,0 | £/ 0| 50F 5 o050 3ol Foao
Sp., Gravity [2.35& (2.33/ 12,387 2.370{2.37/ |2.242 517 (2.3 5" |2 2%
Averadge Z. 3583 TN |&.2:05
2N - 79 o - G2l T

Marshall Stability

Load - Lbs. 27725 |2925 [270o) [2Yp5 0y re | 240 Jea7 iear 7720
Flow 0,01 In, /8 4 // 2 ) D Zer 7 3~ o
Average Load | 27 &3 7 2 tf L o ) /7
rR F70 B (00,7 /2'5
£.8.D. Bulk §.8.D.

- i{Sp. Gravity
bsorption

Abgolute ' H.R.B.

Wt. A.C. Start
Wt. A.C., Regd.
Wwt., A.C. Left




Project No '—.227& 2z,
Project No. :

Project No. /“ E

B quj;.ggaté. A\qqg

:[Pen._Asphalt |

Lab No. Asph.
- ,-s'h:ﬂl-

Date. Tested .....................
.,flﬂ.B/ouJ S AQ/DMJ T
_ Speclfxc Grav:Lty Determlnatlon =
t. in Air IG5 Y Y S, S 5 /222,550/27.0 [z 00
Wet Weight RLN, //fr% S Vsl Vers iz 5 Ezz.e
Wt. in Water Jgoad | G, 0| ysdf |©/85 |tyg. 5 V€795
Difference s, 8 lovpo. 55505 5060 g0 5.0 56 %.5
Sp. Gravity |2.25¢0(2.289 2274 2.2/ Rl2.220|g.224
verage ' Z.282 2z
95,8 7, 93.2 7
‘ Marshall Stability
L.oad - Lbs. JE7x | 520l jsein] | A@Aa | s025 | /7 00
Flow 0.01 In, ') /3 /3 /Jv s f e
Average Load |/4/35 ) /3 JrE> i
25°Blow
- d w 3 - £ .hy.-w IR
SH, o % 7.4 2
§OS.‘D‘ Bulk s.s.n'
Sp. Gravity ‘
Absorption ~
Abpolute H.R.B, _

e, A.C. Startl

Wt., A.C. Redqd.

We, A.C. Left




- P r‘oj‘ei:'t No. Do plr—
' Project No. 7

Project No

Batch Wt Adg. ... oo 1
~|Pen, Asphalt | #Ac~ywe -l G-
“Eab No . Rsphol v
P4 Asphalt R
TBatch WE Asph| T T T
IDate Tested 2-%3

so B o, B OM}

: 18 Bow:

. Spelelc Gravxty Determlnatlon . _
O ME. inAidr L JEH Sy I I /6 5. IS o1 /s Slassa sl (W 272.51//22.01//38.0

Wet Weight JlELH S /fé?é’//ééa e ol st/ 53 g w2 Asliige )y 280
Wt. in Water L6251 ¢« 7.5 Vads o é:\-"j"-". o | P, o] S S L EZo el 53 &t D
Difference P iosdsed oliozsl ldvsolsoZ sldo 0 AT W A W N
Sp., Gravity Z 320 |2.3/5 | 232) S 292 2. 29242, 2938 2Riclre28 2287
Average &3/ <292 2.2 Tl

LA FEE 7 : 95,/ 4
Marshall Stability

TLoad - Lbs. I3¢y \jogyw /260, oo | Soeollrsma gire goo ¥ 30

Flow 0,01 In.} . % ¥ Z 7 R g L2 7 7
Bverage Load [/ 272 & TE % o

/00y | CGley 0 szy el

$.5.D. Bulk 8.8.D.

Sp, Gravity
hsorption

Absolute H.R.B.

Wt., A.C. Start
Wt., A.C. Regd.
wt. A.C., Left




" Project No.

Lab. Nos.:

/‘?/96/— 4 lfa

- o County i F

Project No.

//%»’0/—— ];g\.

Lab No. Asph.
s PheeAsphalt oo
Bateh " WE Asphy =7 7
i |Date Tested |- 223
)a.@/yqa 5QOM/ :
A . _ Specific Gravxty Determlnatlon
i WE. in Air 2, S ez el zzd Vs on//09.01 /08 5
Wet Weight Ji22. 0 /2. 0lpiza st V72 A 110,01 ) 7159,
WEt., in Water |J2¢o |6272.0 | 250 HplS Gl /2 81 L1120
Difference 4920 V1 H%272.0 19928 |4 rolgoz sl %9z 0
Sp. Gravity 2.257 |2.2&/ {2.255] 2235 |2.229|2220
Averaqge 258 Z.23/
' 97.3 % 96.2- %
L Marshall Stability
Load ~ Lbs. L 5o | o | (son- 8O | 56 | 52 5
Flow 0.0l In, A /0 % 1O f2e |15
- Average Load |fr5 7 of 5% 5
o o P5=Bew
She 7 Yot ) < - -
£.8.D. Bulk 8.8.D.
Sp, Gravity
bsorption
Abpolute H.R.B.

e Rh.C. Gtart

Wt., A.C. Reqgd.

Wt. A.C. Left.




Project No.
Project No.

. . Project N \\
' _.:....:.COUn tY— —-—-—if"g /. kﬁ*ﬁ*ﬁg—-’fg r——%ﬁ\ -2@,77

;Aggragﬁféffw”"'”

BTY ; D /(g_:“k EC-{# P@.” R
Lab No. Asph
. Asphalt 1

Date Tegsted |

. Spacific Gravity Determination - .

t., in Air 12 a0 /2eF olizos.d V/WF2 0)2/92 §14093 5 NEZY: VErSNEERz

et Weight /209 511209, Qli20e s lrozolvoz ol 2793.5) lyy8r, 04176517179
Wt, in Water | 7od.ol 703 o] 7028 |487. 5] £87 9| 6885 (£73.81870,0 | 67/.5
Difference Sog. S| sed . olsows o/ Haop sl glgos, SO Sl Te6 T | To8.0
Sp. Gravity |2.292 |2.359 |2290 2. 36312359 12.34.3 222 LIS 3ER [(2.22 )
Average 2.3 o =362 ] S22 3 )

/o0 988 ¥, G722 %
Marshall Stability

cad - Lbs. 23/22 V3ol 950] (25,0 124320 {20430 zooo | /809 | /Grn
Flow 0.01 In.}| . ~2 74 /0 A s P f2 VW 42

verage Load | 2o#yF ‘ /2 & FTY 7 /723 1oz

/od% : y/:/ /‘Z
$.8.D. Bulk S§.5.D.
Sp., Gravity '
bsorption .
Absolute H.R.B.

Mt. A.C. Start

Wwt. A.C. Reqgd.
Wt. A.C. Left '

i



Project No,

Project N

County

is', 7k

FK%?f“—Q/;&ﬂ'eér7?\‘

/i;EEVLbhaB

/“VE;wrZQQAV MJﬁn:kﬁél!4

= f f_jmt 5 F a’wh Ty oo

Ag"’r"‘

Batch Wt Agqg.

_“pen%MAs haltW; :.”m_”

b Asphalt

Batch Wt Asph' - - 1 ' , -
_Dat ETESt8d~- ..... amwwz#._ il e R et e el e e

' 12 Blews - Blow s :

— Specific Gravity Determination '

Wt., in Alr Vel S | Vev. S |)/6e3 O OSSOy (S S S o)
Wet Weight e oV 1s5.5 /ey s I150 8\ yfss OL/r¥7 0

Wt. in Water |£54.50635.5 (636.O Ci1. O LA3 T E3T7.S
Difference o 215,00 508,58 507 5| SoFa | S0y

Sp. Gravity ez |2.2:3 |2.287 2252226/ [2.207
Average 2. 287 Z. 25

957 % P8 Y
Marshall Stability

T.oad - Lbs, S50 V370 Vw3 /OB [ /pea | g8 5D

Flow 0.0l In. /3 et /5 s /e el
Average Load /¢332 /4~ Iy /5

‘ - e

“70% B # % e riniill
S.5.D. Bulk 8.8.D.
Sp. Gravity
bsorption
Abmolute H.R.B,

Wt., A.C. Start

Wt, A.C. Reqd.

Wt, A.C., Left
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.Pr03ect No.
Project No.

_,zzepf’ _2'7;1%

.’..

Lah_ Nos..... [

" 5&/ ‘f‘-N

\

Lab No Asph

o Asphalti i e
‘Date Tested _ o — :
| 50 Blows 32 Blows /8 Blows
Specific Gravity Deteréﬁnatlon .
Wt. in Air LEDOV 6T Ol 7SI Virs e s lrky ol a3l 138 ol 32 S350 o
wWet Weight JIE D SV 67 el /e s z/saxgxﬁsv'& 753 0 [ismxob)pas o}/ S
Wt. in Water | ¢&/. 0| Lo . ol Lé0 O 6ol A¥L S| LM O 62851 €27 51 6250
Difference Soe.5| So07. 018507 % Tk Slee2. 5150 o NS eI EYIN
Sp. Gravity 12 304 iz 302 270 (227251 2.2702.274% 2225122281223 2
Average 230 2. 2. 274 . 2.2 2 5
ey 98. 8 G &8
. Marshall Stability :
Load -~ Lbs. 12550 le-5xo [2eaast {2300 12/00 12/14 L £330 (/205 (/500
Flow 0.0l In. e /7 /2. o // 7 } 2 ]t 2
Average Load |25 75 /Y 2172 . Y s 1/
/00 % 3(7‘3 354 5‘&,;)0”_
‘SOS.-DG Bulk s.s.nﬂ
Sp. Gravity ' :
bsorption
Absolute H,.R.B,
e R.C. SEart]
Wt. A.C. Reqgd.

Wt, A,C. Left




Batch Wt Aag.

. P en "A’Spha lt - P Ty P ———y

'/s Asphalt

‘[Date Tested |

Blows.

7ﬁfaw; K

e
Specific Gravity Determination
Wt. in Air 1T OIS0 VL7 V(L0071 1060
Wet Weight Vet ra SV )85 lppr72d Vito7.51/7/707 01 1707 .51
Wt. in Water 1édez2 o (g,0,5|60% G 595 01 52601 595 5
Difference 522. 51508 0i¢c130 EWEns R YE SRy
Sp. Gravity 2./83 (220 /) 12./77 2D 2./5 G \2./88
Average 2. /8 7 P f e D
75,0 % 738
: Marshall Stability
Load - Ibs. 990 /090 lFea| | nee| 200 | 2%
[Flow 0.01 In. 1 f2- | 12 /3 L2 I
Average Load [/p/3 /2 7353 23
& ,;,u 75 Blow
5.8.D. Bulk §.58.D.
Sp. Gravity
bsorption
Abgolute H.R.B.
fit, A.C. Start]
wt., A.C. Reqgd.
Wwt. A.C. Left :
l




—-Project

" Project No.

" SR
;7J4Fnb»_ Aﬁﬁﬂl& syﬁ.q_m_.

Coun ty

atch WE: Aqq...

'Lab ‘Nomw h Asph ,

B Asohal* ___________________
- Batc' -_“ i ST R e T
- [Date Tested -2 _ _
50 Blows 32 /8
: Specific Gravxty Determination .
Wt. in Air 112401172 S 1270 | M S84 /55 Sl sl aal | S0 /7y o |/ 498l 5
Wet Weight Loy Slirpsd WwsSE A 58 . 0l//60.G Ur7adid-d1ids ol)/yys
Wt, in Water {£59.51659,.516590 oG d E45, 01650 0 E33SVELE2Y. 0] 635 5
Difference 5, 2. 5SS )12 bkS5220f g0 .01 5/ 0,008 7 00 TR
C18p. Gravity (2.289 [z.28&l2.287 (2.27512.27/ 2.207.<5 2.2%/ 12.235 |2.249
Average 2 .25 7 22741 2.2 4FZ
Joo % A 28,0 %,
Marshall Stability 72& % < Srasiiry »7% 3 75
. Load - Lbs. /ff'oa /1560 Y530 (zre I Z3e (e P50 | 220 oo
Fiow 0,01 In. i i 1] 7 ] ¥ ya 2o VA
Average Load | /s 30 ol /127 3 75
S % | 776 2 47135 ¢
£§.5.D. Bulk 8.58.D.
Sp. Gravity B
Absorption -
Absolute H.R.B.
Mt A:c; Start

Wt. A.C. Reqd.

Wt. A.C, Left




Project No. Z
- ..Project No. A

iLab No.. Asph
Pb ASphalt ...
S |Batch Wt Asph

- [Date Tested |7 & e |
Jo Blewis 2 Blows
Specific Gravity Determination
Wt. in Air 2 2. o0 o plires.ol ppis o)) olililsg
Wet Weight JI27. 52729 5lrpzawedl Wri2p gV i w5 1)ih 2.0
Wt, in wWater |6/92.0] 618.51 61750 [ &sdoldod s | 60% 0
Difference S0 S157/.0 1857 0 ¢ Fod ol Lae ol bo% O
Sp. Gravity 2.2/ (2L09 12220 22eci2 /F) 2. /88
Average 2/ __\E. 93
G, 7 % G5 P /?
e ST Gl ) T Tt F G
F5.3 % “ 1, Marshall Stablllty %

T.oad - Lbs, 50 | 5£3p | 550 S | ek 4/"@0
Flow 0.01 In, Lo /2 Je 174 23 i
verage Load |&%%0 /M ﬁﬁrB_ ;2

253 % 29.¢ 7
‘ S.85.D._ Bulk 8.8.D.
Sp, Gravity
bsorption
Absolute H.R.B.
Wt. A.C. Start N
Wt., A.C. Reqgd. -
W, A.C. Left




Project_No.'

ountv ‘

Weight:

atch Wt Agq -

L Bh Asphalt

 _Batch WE Aspﬁ?fit“

.{Date Tested

5”0

B/au';

Spec:1f1c Grav:.ty Detemlnatlon

18

t. in Air ypmeE ol ol s va | Jse ST SIE2 7142 8 //Vé,'g Iz iR
Wet Weight S o WTr O\NPE S /62 0l )59 & //é«,,_s’ JIHP TN IE S YSS
W, in Water | ez s o632, 0l6é3 0 T 0l 472 ] Lso o sl5 | a3z §] E39 5
Difference ci2 sle, o 0le,2.51 (57 201572.0 |52 sl S E s e |5 ss o
Sp. Gravity 2293 12289 2.290 2.2651 2,265V 2.245 2. 228 V2. 28 12,290
Average 2.29/ 2.2 &8 2.236
: 100 %o 98,97 % Gl T

Marshall Stability ' -
Load ~ Lbs. Ibso Voo | Joea] 1300 | /425 | /292 Flo | 240 | ¥7a
rlow 0.01 In. ¥ ¥ g_ g9 1 2 g -7 “
Average Load | /f&/7 § | 23Y < LN ¥
® | & B P 52)'“ &3
AW /4Q9*45 <&”2"-7‘/’7; 1272
S-SOID. BUlk SOS-D.
Sp. Gravity '
bsorption
Abgolute H.R.B.
MEt. A.C. Start l Sl Y
Wt. A.C. Reqd, Zes e
wt, A.C. Left e X P,
|




- County -

Project No.

Project No ¢ —

Batch Wt Aqq

/200 0

~|Pen. Asphalt |

Eab-No7Aspha| fvé ‘}‘—-f d—w"ﬂt}
P~ Asphalt PN )
_L_Batch-Wt-Asph--ww “?g.@
/& B/aw: - ‘? ,5/ows |
‘ SpelelC Gravity Determlnatlon
Wt, in Air /29,5 /722 ,5 1//133 5 /127080000, 5 V007 0
Wet Weight AE32.0 (/B33 S Np2es| 178,50 /2,0 Vg, s
Wt., in Water 14/7. 5 [£/8.5 |£2,.5] | sos vlées o ldos, o
Difference =~ |s5/72.5 | S/50 15/32 E/2 515/ 0 | S/ o
Sp. Gravity 2EO0Y 2. /99 12.2:0 RPN R EREYE
Average £ 20 2./75
D2 Yo ST S
: ' Marshall Stability
IL.oad - Lbs,. b e boe liszs D5 (Ll £ 0
Flow 0,01 In. 7 282 ro_ 4 L1 14 12
verage Load | Lo¥ /o e i
. ' o~y 75 Blow
’37»' & ‘ 25‘::, %. _5 ‘
: 5.5.D. Bulk 8.8.D.
S8p. Gravity
bsorption
Absgolute B.R.B,
Wt, A.C, Start
Wt., A.C. Reqgd.
wt, A.C., Left ’
[
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... Project No.
- County.

atch Wt Agg,

~——[pen. Rsphalt Ry oy D% .
”j% Asphalt
“{Batch Wt Asph
L Date Tested. . T
;ﬁg{ouu; .................... ’32_ /8‘

-8pecific Gravity Determination

fWt. in Air l2./) 0 V1L 51270 eIV RV Jidnst)y g~ alt prda
et Weight AW G Ve w220 8 hor. s )j-i8. 5 /094, 0 1790, 5|/ 8F o\ 89 &
Wt. in Water T/ | LS| S g F o ),«m.-.u G955 &2l Slen9 € 1 4Hg2
< [Difference YRG5 oo, ol H49F 4 Toz. . Sliez, S lT00 S Tochel SoP.s \Te 2
Sp, Gravity |2 y2¢|2 92 5|24250 |2.38212. ?8‘74 2.7 2. 22312-330 |34ty
Average 2,525 < - 3ﬁ»> 2.22 %
Jeo Y S.el 7 Flor 3 A
Marshall Stability
 [oad - 1bs, 12%%0 PFZED Y¥ro | (/230 ) 528 ) 225 — % 3 2Jp
JPlow. 0.01 In.} 2 < < 1 g A G | /a o
Average Load 12073 ‘ o !%fo 4 757 . Ao
) - 5, PSR
- D : e 52, O
/&PA Kp%ﬁ 2. :
S.S.DI Bulk SIS.DI
Sp. Gravity
bsorption
Abgolute H.R.B.,
Wt, A.C, Start /33 2 /2 32
'Wt. A.C. Reqgd. &3 2 & 3L
Wt., A.C. Left oo GO o

O L LUt




. Pr03ect No. . : L L : T ‘

Batch Wt Aqg.] /2. 000 . -
Pen—Asphalt— e e
mwmumWM“gng>Q¢

“P6 Asphalt 8.0

[Batch Wt Asph; f b 32.
—UDate Tested i 2 7 _ .
. )2 Blows - Blows

- Specific Gravity Determination
Wt. in Air RSy dolllve sl Vo ooy Heed Sl hiteg o
Wet Weight 5l S NG S W75 A W IPRS VNN
Wt., in Water lG7o.5 (47, 5lgcd A 16860, 01658 514658 S
Difference 74 0 s re 805 s S| d ooy o
Sp. Gravity [&£.30¢ (2. .305 |2.305] [2.28/112.275 «3.27a
Average ‘ 2. R oS Z.Zp

‘ DE I ' EXP 9,/
‘ Marshall Stability
cad -~ Lbs. leo (oo b s] [ g2e 1[40 (o) és
Flow 0.01 In. i =1 =) /4 1/ /2.
Average Load [1,2% 4 450 1 // - -
ey D .75 Blow.
23, 2% 2.7y
S§.8.0. Bulk 8.8.D.
Sv, Gravity :
bsorption _
Absolute H.R.B.

Mt. A.C. Start
Wt. A.C. Regd.
Wt., A.C, Left




“Project No._

Project No.'

' h atch Wt Adg,

/ ASPhalt R
Bateh We AspRlT T

3 )7 _
50 B/ow

[O§ Loy e
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