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1.1 e9nuuulAedT Marshall  Compaction 75 blows ) gUNNLASAA28E1 170 °C
1.2 8A3787U Aggregate M3 Hot Bin , Mix Design Gradation #1a2 Tolerance Gradation fieanuuy'l
v v &
Iauvumieutl

1.3 A LARIRIIANRUTIZNI % Asphalt Cement ( by Wt. of Aggregate.) 1) Density , Stabili

Flow , %Air Voids , VM.A. ua¥ Voids Filled With Asphalt Cement
1.4 Bulk Specific Gravity of Mixed Apgregate ( Average ) 2.686

1.5 Specific Gravity of Asphalt Cement 1.02
1.6 Asphalt Absorption By Wt. of Aggregate 025 %

2.1 114151701 Natural Rubber Modified sphalt Cement 54 % (Tolerance+03) By Wi 0T AEgragnte

22 AuinYeIMIUATY Sumsueaiadnouria Tummudeshitosnd 98 % yesmIIIniuRAY
52413999 Marshall Compaction lureanaaesTu

23 #1 Marshall Stability imeasailszsriussdesifasnh 2,300 Lbs.

2.4 A1 Marshall Flows (0.01 ") inAasailsz$1iuizApiagizning 1 - 13
2.5 1 Gradation 84 Mixture A 11990 JOB MIX FORMULA 9u88n#1n Tolerance Gradation 11184910
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Effective Compaction Temperature 494 Asphalt Concrete 85z¥IW 140 - 170 °C. W3pamA MUz waIgHan
4.1 614 Prime Coat 39 Tack Coat AsuMeAtinAoUY Asphalt Concrete
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Para Asphalt Concrete ¥u Wearing Course

Tasan1s thuTunazern - uTuusziun miiis-5  aamyamdn edesmysysal wLNysYysal
nnaaiag Tssnauueadiad nennpdinsneain
Tsaliftunen.ngdnsnead
Aggregate
Lime or Hot Bin 1
Description Hot Bin 2 | Hot Bin 3 | Hot Bin 4 Total
Cement | passing# 200 | Retained # 200 Total
Mix Proportion (%) 43 20 20 17 100
Speific Gravity
Bulk - 2.685 2.687 2.672 2.681 2.705 2.686
Apparent 2.697 2.738 2.733 2.756 2.757 2.781 2.751
Effective - - % - - = 2.704
Water Absorption (%) LBl 082 115 1.02 1.01 0.94
Flakiness Index (%) /ﬁe““‘a%ﬁm 26 20 18 21
Elongation Index (%) {/ ?zf‘r ﬂ Y" \ 27 21 20 22
Asphalt Absorption (%) \\*\ P / X / 0.25
Los Angeles Abrasion (%) [Hu 3/4" = 23.6 W—W
Soundness (% Wt. Loss)  |HU 34" = 29 % dufu = 44 %
Sand Equivalent (%) ﬁm!u = 69 % Hot Bin = 72 %
Mixture
Design Asphalt Content (NRMA) 54 1 03 % by Weight of Aggregate
Marshall Density ( 2397 - 2408 ) = 2.403 g/ml,
Marshall Stability hidesndn 2300  1bs. = 2345 ib
Marshall Flow ( 1 - 13 ) = 12 0.01 in.
Marshall Stability / Marshall Flow ( hivfeandn 160 ) = 195 1b/0.01 in
Air Voids ( 31 - 43 ) = 37 %
Voids Filled With Asphalt ( 72 - 80 ) = 76 %
Voids in Mineral Aggregate ( Tiesnnn 14 ) = 15 %
Strength Index ( Tidesnin 75 ) = 77.9 %
% Aggregate Passing No.200 Sieve / % Asphalt = B %
Aggregate Impact Value (AIV) ( Twnnd 25 ) = 20.7 %
Aggregate Crushing Value (ACV) ¢ linnndr 25 ) = 22.7 %
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MIX PROPORTION FOR B/WEARING COURSE [ | BINDER COURSE
COLD BIN THICKNESS COURSE (MM.)
SIEVE SIZE % PASSING WEARING BINDER
FILLER | #ufu | ¥u3m" | #u s Comb'd 25-35 40-70 40-80
25.0(1") - 100
19.0 (3/4") 100 100 - 100 90-100
12.5 (1/2") 57.4 87.2 100 80-100 -
9.5 (3/8" 100 8.9 k) 90-100 - 56-80
475 (#4) 100 38.8 26 524 55-85 44-74 35-65
2.36 (#8) 82.8 16.7 384 32-67 28-58 23-49
1.18 (#16) 60.2 319 25.0 - . -
0.600 (#30) 415 16.9 - - &
0.300 (#50) 312 12,5 7-23 5-21 5-19
0.150 (#100) LS 9.0 - - -
0.075 (#200) 1257 2-8
MIX PROPORTION 40 30 30
HOT BIN
SIEVE SIZE % PASSING TOLERANT LIMIT
FILLER | BIN1 | BIN2 | BIN 3
25.0(1")
19.0 (3/4") 100 100 100 100
12.5 (1/2") 100 55.8 92.5 80-100 88 - 98
9.5 (3/8") 100 393 15.3 73.5 - 69 - 79
475 (#4) 100 329 3.4 50.4 44-74 45 - 55
2.36 (#8) 76.6 8.4 34.8 28-58 30 - 40
1.18 (#16) 57.1 2.1 25.0 - 21 - 29
0.600 (#30) 425 183 . 14 -2
0300 (#50) 28.9 12.4 5-21 8 - 16
0.150 (#100) 1577 7.6 - 5-11
0.075 (#200) 11.8 5.1 2-10 3% 7
MIX PROPORTION 43 20 20 17
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Sudumanesdi Y. AC - 1/2565 ueaNaineUnIAYL Wearing Course
Tnsamsa  dwluuazera - thuTuuasuun mj'*?i 8-5 Suiinaaes 12a.0. 64
unasiag  Tsalaifumnon nodineddeadhs Ananag niles
Sieve Sizes %Passing Comb'd. Hot Bin Tolerant Limit
FILLER | BIN1 BIN 2 BIN 3 BIN 4
* Audu | fuzsr | fuzae
3/4" 100 100 100 100
1/2" 574 87.2 925 88 - 98
3/8" 100 8.9 727 735 69 - 719
#4 100 38.8 2.6 524 50.4 45 - 55
#8 82.8 16.7 09 38.4 348 30 - 40
#16 60.2 32 0.7 250 25.0 21 - 29
#30 415 0.5 16.9 183 4 - 2
#50 31.2 12.5 12.4 g8 - 16
#100 225 90 7.6 5 - 11
#200 12.7 5.1 5.1 3 -7
MIX PROPORTION 40 30 30
Aurdu
FROM FIELD FIRST TRIAL SECOND TRIAL
Sieve Sizes| Retained % Passing % o
Passing (gm) Retained (gm) % Passing
[1 COLD BIN (gm) Passing (gm) Passing
[ ] HOT BIN 3/8" -
4 - 12948 100 - 1276.2 100
#3 435.9 8589 83.2 4453 830.9 82.4
#16 232.3 626.6 60.7 229.9 601 59.6
#30 196.1 430.5 417 185.5 4155 412
#50 106 .4 324.1 314 103.9 3116 309 31.2
#100 91.8 2323 225 85.7 225.9 224 25
#200 101.2 131.1 12.7 9838 127.1 12.6 12.7
A 38" i 3740 wu1
SIEVE Retained | Passing Passing SIEVE Retained | Passing
%Passing | SIEVE SIZES | Retained (gm) %Passing %Passing
SIZES {gm) (gm) (gm) SIZES (gm) (gm)
12" 314" = 5672 100 1"
3/8" - 4833 100 12" 2416 3256 57.4 3/4"
#4 2958 1875 388 3/8" 2751 505 8.9 172"
#8 1068 807 16.7 #4 358 147 26 38"
#16 652 155 32 #3 96 51 0.9 #4
#30 131 24 0.5 #16 11 40 0.7 #8




BIN COMBINATION

SusunTmanesd NY. AC - 1/2565 ueadaviRsunTATY Wearing Course
Tasemsa  thuTuuazern - thuTuuesiwn w8 - 5 fufinenes 124,64
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Sieve Sizes % Passing Comb'd. Desired Tolerant Limit
FILLER | BIN 1 BIN 2 BIN 3 BIN 4
"
3/4" 100 100 100 100
12" 100 558 925 80 - 100 | 8 - 98
3/8" 100 393 15.3 735 - 69 - 719
#4 100 329 34 0.7 50.4 4“4 - 1 45 - 55
#8 76.6 8.4 08 348 28 - 58 30 - 40
#16 57.1 2.1 25.0 - 21 - 29
#30 425 0.9 183 - 14 - 2
#50 28.9 12.4 5 - 21 8 - 16
#100 17.7 76 - 5 - 11
#200 118 5.1 2 - 10 3 -7
MIX PROPORTION 43 20 20 17
BIN 1
FROM FIELD FIRST TRIAL SECOND TRIAL
Sieve Sizes| Retained % Passing %
Passing (gm) Retained (gm)
[ ] COLDBIN (gm) Passing (gm) Passing
[./1 HOT BIN 3/8
#4 - 12154 100.0 = 12283 100.0
#8 284.4 931.0 76.6 288.7 939.6 76.5 bin humun’lﬁ" 2
#16 23538 695.2 572 2407 698.9 56.9 57.1
#30 179.9 5153 24 176.9 522.0 425 425
#50 162.8 3525 290 168.2 3538 288 28.9
#100 138.6 213.9 17.6 136.4 2174 17.7 17.7
#200 70.5 143.4 11.8 73.7 1437 11.7 11.8
BIN 2 BIN 3 BIN 4
Retained | Passing Retained | Passing Retained | Passing
Sieve Sizes %Passing | Sieve Sizes %Passing | Sieve Sizes Y%Passing
(gm) (gm) (gm) (gm) (gm) (gm)
12" 3/4" "
3/8" - 4476 100 12" 5032 100.0 3/4" < 5587 100.0
#4 3003 1473 329 3/8" 3054 1978 393 12 2469 3118 55.8
#3 1097 376 8.4 #4 1807 171 34 3/8" 2263 855 15.3
#16 376 94 2.1 #8 131 40 08 #4 816 39 07
#30 94 40 0.9 #16 40 - - #8 39 - -
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HOT MIX DESIGN DATA BY THE MARSHALL METHOD
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LAYER

INSPECTOR  1nilaq

Wearing Course

Mix Proportion HotBin 1:2:3:4 =43 : 20 : 20 : (By Weight) Pen.Grade NRMA

Avg.Sp. Gr.Agg.and Filler (Gag) = 2.686 Sp.Gr. AC (Gac) = 1.02

Compaction, number of blows each end = 75 blows DATE 22@A.9. 64 Bitumen Absorption(x)= (%) 0.25

No. of sample 1 2 3 1 2 3 1 2 3

%Ac by Wt. of Agg. (@ 4.50 5.00 5.50

%Ac by Wt.of Mix.  (b) 431 4.76 5.21

%Eft. Ac by Wt. of Mix. (c):b-x(100-b)/100 4.07 4.52 4.97

spec. Hgt. in. (D) 212 (212|202 (2716 212|212 21/2|212| 212

DENSITY

Wt. in air gm (e) 1242.8 | 1237.2 | 1241.1 | 523.8 | 1246.6 | 1240.2 | 1246.5 | 1251.5 | 1250.0

Wt. sat.surface dry gm () 1236.7 | 1240.1 | 1235.0 | 1243.6 | 1239.7 | 1241.7 | 1242.6 | 1245.2 | 1243.7

Wt. in water gm (g) 715.4 | 720.7 | 713.1 | 1025.0 | 719.0 | 722.8 | 7243 | 724.6 | 723.5

Bulk Volurme ml (h) : f-g 521.3 | 519.4 | 5219 | 218.6 | 520.7 | 5189 | 5183 | 520.6 | 520.2

Bulk Density gm/ml () : e/h 2384 | 2382 | 2.378 | 2396 | 2.394 | 2390 | 2.405 | 2.404 [ 2.403
Average Density 2.404

VOIDS ANALYSIS

Volume AC % Total (j) : ¢ *i/Gac 11.7

Volume Agg % Total (k) : (100-b) i/Gag. 84.8

VMA % @ : 100-k 15.2

AirVoids % (m): 14 5.7 4.5 35

VFB % @) : 100%1 62.5 70.2 77.0

STABILITY

Meas, Lbs 2198 | 2196 | 2192 | 2280 | 2284 | 2282 | 2342 | 2346 | 2344

Adjust Lbs 2198 | 2196 | 2192 | 2371 | 2284 | 2282 | 2342 | 2346 | 2344

Average Stability 2195 2312 2344

FLOWS

Meas. 1/100" 9 10 11 10 12 11 12 12 11
Average Flows 10 11 12

REMARKS
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HOT MIX DESIGN DATA BY THE MARSHALL METHOD

TESTNO - PROJECT  ihwTuuazenn - S luuasuun wifii 8 - 5 LAYER Wearing Course
a.Ayaman e ideamysysol vwssysal INSPECTOR Uniles
Mix Proportion HotBin 1:2:3:4 =43 : 20 ;: 20 : 17 (By Weight) Pen.Grade NRMA
Avg.Sp. Gr.Agg.and Filler (Gag) - 2.686 Sp.Gr. AC (Gac) = 1.02
Compaction, number of blows each end = 75 blows DATE 22#.9.64 Bitumen Absorption(x)= (%) 0.25
No. of sample 1 2 3 1 2 3

%Ac by Wt. of Agg. @) 6.00 6.50
%Ac by Wt. of Mix. ®) 5.66 6.10
%Eff.Ac by Wt. of Mix. (c):b-x(100-b)/100 5.42 5.87
spec. Hgt. in. (D) 21212121212 212)212| 212
DENSITY
Wt. in air gm (e) 1255.4 | 1258.4 | 1256.3 | 1257.4 | 1252.1 | 1255.2
Wt. sat.surface dry gm (D 1236.4 | 1239.6 | 1245.2 | 1249.3 | 1243.0 | 1245.1
Wt. in water gm (g) 715.7 | 718.1 | 723.7 | 728.0 | 724.1 | 7245
Bulk Volume ml () : fg 520.7 | 521.5 | 521.5 | 521.3 | 5189 | 520.6
Bulk Denpsity gm/ml (i) : e/h 2411 | 2413 | 2409 | 2412 | 2413 | 2411

Average Density 2411 2412
VOIDS ANALYSIS
Volume AC % Total (j) : ¢ *i/Gac 12.8 13.9
Volume Agg % Total (k) : (100-b) i/Gag. 84.7 84.3
VMA % @ :100-k 153 15.7 S
Air Voids % () : 15 25 1.8 R um a2
VFB % (n) : 100%j1 83.7 88.5
STABILITY
Meas. Lbs 2400 2404 | 2402 2448 2450 | 2444
Adjust Lbs 2400 2404 2402 2448 2450 2444
Average Stability 2402 2447
FLOWS
Meas. 1/100" 14 13 14 15 14 16

Average Flows 14 15

REMARKS
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HOT MIX DESIGN DATA BY THE MARSHALL METHOD

TESTNO - PROJECT  YwTuunzern - twluuasuun myii -5
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LAYER Wearing Course

INSPECTOR

Unifes

Mix Proportion HotBin 1:2:3:4 =43 : 20 : 20 : 17 (By Weight) Pen.Grade NRMA
Avg Sp. Gr.Agg.and Filler (Gag) = 2.686 Sp.Gr. AC (Gac) = 1.02
Compaction, Doubie Plungers 20.7 Mpa ( 3000 psi ) DATE 25 1.9 64 Bitumen Absorption{x)= (%) 0.25
Strength Index
No. of sample 2 3 6 8 9 1 4 5 7l 10

%Ac by Wt. of Agg. (a) 5.40 540
%Ac by Wt. of Mix. (b) 5.12 5112
%EfE.Ac by Wt. of Mix. (c):b-x(100-b)/100 4.88 4.88
spec. Hgt, in. (D) 2 0200 2 02 ] 2 v2iii2l 12 o2 i 2l a2 w2yt 2 12l 2012 2012
DENSITY
Wt in air gm (¢) 1216.8 | 1211.8 | 1216.9 | 1210.0 | 1213.8 | 1221.5| 1224.0 | 1222.7 | 1228.5 | 1225.1
Wt. sat.surface dry gm (f) 1218.7 | 1212.6 | 1218.2 | 1211.5 | 1214.8 | 1223.4| 1224.2 | 1224.1 | 1229.7 | 12259
Wt. in water gm(g) 6978 | 6943 6986 | 6933 | 6954 | 7047 | 705.1 | 7060 | 7085 | 7057
Bulk Volume ml (h) : f-g 5209 | 5183 519.6 | 5182 | 5194 | 518.7 | 519.1 | 518.1 | 5212 | 5202
Bulk Density gnv/ml (i) : e/h 2336 | 2338 | 2342 | 2335 | 2337 | 2355 | 2358 | 2360 | 2357 | 2355

Average Density 2.338 2.358
VOIDS ANALYSIS
Volume AC % Total () : ¢ *i/Gac 113
Volume Agg % Total (k) : (100-b) i/Gag. 83.3
VMA % N : 100k 16.7
AirVoids % (m): 1+ 54
VFB % (a) : 100%1 67.7
STABILITY (div.) Proving ring No STS.100- 1017 625 626 627 621 619 484 488 484 483 486
Meas. Lbs 5715 5724 5733 5679 5661 4433 4469 4433 4424 4451
Adjust Lbs 5715 5724 5733 5679 5661 4433 4469 4433 4424 4451
Average Stability 5703 4442
FLOWS
Meas. 1/100" 23 26 24 30 23 30 29 26 27 30

Average Flows 26 28

Unsoak Soaked
REMARKS
Soaked 4442
Strength Index = x100 = x100 = 779 %
Unsoak 5703




MARSHALL METHOD TEST
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