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Triol Mix Series. 4°:910CA; 51,00 L FA
78 Blow Compoction:
1,0224

Sp Gr

AC

Pen. Grade AC 539 = 100
Av Bulk Sp Gr Total Agg: 2.1554

HOT MIX DESIGN DATA

by the

MARSHALL METHOD .

Location:

)IRENE WA

800 °c

Proving ring calibration factor ,1 Divs 4.545 kq.

Mixing temp , °C _145+ 5
Compacting temp , °C

138

Absorbed AC, /1009 Dry Agg_0.134

% AC | % AC | Spec.| Weight, g. Bulk | gyik sp.gr. | YOIUMe, % totol o [%Void EffecAC| Unit Stability , kg. | Flow

ny O“QQ n :Yn hcon'x. :v wg\tw e?‘c'm comp.mx |Etfec. Agg. Arvoids| VMA vd”;;l\“:c w':.‘ mix ko';tm‘ Meos. | Adjust V100"
3.9 9.36 |767.5 | 364.0/403.5]1.9021 140.9] 453.4 14
Bl9.46 779,61 368,0]411,6[1,8941 299.4] 382,219
cl6.50 1949.5 | 446.6]502.9/1.8819 454,5] 436,313
_AV 1.8947 6.1d 84,83 9.01]15.17 | 7,26 | 3.32211894.7 423,49 14
4.5 4.72A[5.62 1799.0 | 385.9(413.1]1.9342 409.1] 501.9 19
Bl5.39 |787.0 [ 375.59/411.59]1.9125 386.3] 513.8 16
c|6.70 [967.5 | 463.8{503.7]1.9208 945.4] 496.3 14

AV 1.9225 | 8.13 85.18] 6.69/14.82 | 9.54 | 4.324]1922,5 504.0 15
5.5] 5.824]5.45 |810.5 | 394.7]415.8]1.9492 386,3] 493.4] 17
B|5.42 [806.5 | 390.7]/415.7]1.9400 409.1] 535.9 18
cl7.02 11043.0 502.61540.4]1.9302 613.6| 515.4] 16
AV 1.9398 | 10.11]89.05| 4.64{14.95 | 11.80 5.326 1939.8 516.7 17
6.5 6.96A15.41 |801.5 | 386.21415.5}1.9299 386.3| 509.9 18
Bl5.41 1809.5 [ 390.01419.511.9297 409.1] 539.9 19
clg.62 1635.01474,3/910,7]1.9287 499.9] 469.5 18

AV 1.9294 | 11.94] 83.70] 4.36[16.30 | 14.30 6.328]1929.4 506.4 18.33

t!



Morsholl  stability , kg. Unit weight , kg/m®

Flow - 17100 in

Test property curves for hot - mix design data by the Marshall method.

2000
1440
Y50 X ST F el
. P i Bt
1500 P 4 :
1850 :
1800 l
546
3.5 4.5 5.5 6.5
Per cent AC by weight of mix
600
550
o1 7T
A s e Y —d
5\1-4 M —
450 /
400 :
.0
3.5 4.5 5.5 6.5
Per cent AC by weight of mix
!
21
Z 5e
1:;" =
1€
15 >
14 A
13

h

1

3.5 4.5 5.5 6.5

Per cent AC by weight of mix

11
10 A
9
3 8
3 1 \\
6 R
3 5 BN we
34 :
3
2 R
1 .l 3
3.5 4.5 5.5 6.5
Per cemt AC by weight of mix
18 7
y
)
< L) i /
=
> 16 A
$ 15 TN ’
3 120 1. Tl
14 '
543 |

3.5 4.5 9.5 €5

Per cent AC by weight of mx
T R .
Location (45,917 CA;51.0% % Fa.) 800 ©
0. Maximum stability = 517,04
b. Maximum bulk density = 1940.0 kg/m®

€. Percent oir voids - 5.0



Triol Mix Series: 48.91 &4 CA; 51.09 % FA HOT MIX DESIGN DATA . Location: VAN LTU 900 °c

75 Blow Compoction: e by the Proving ring calibration factor , | Div & 4.545 k.
Sp Or AC :_1.0024 . MARSHALL METHOD . : Mixing temp , °C _14525
Pen. Grade AC: 82 = 100 Compocting temp , °C _138
Av Bulk Sp Gr Total Agg:_allH5 _ Absorbed AC , 9/100g Dry Agg_0.196
% AC | % AC | Spec.| Waight, g. Bulk | Byik up.gr. | YOMS, % total o [% Void EffecAC | Unit Stability , k9. | Flow
o oga]_of o nat R T e | com| SOTO™ [EfecAQ Agg. Ak vids| VMA e AC i ofmx| hg'vmd | Meos. | Adjust i
L5 13.63 Al 5.66 | 819.0[376.9 1438,9 | 1.8586 400.0] 485.0]13
H 5.68 | 819.0[385.5 #33.5 | 1.8893 386:3 465.5(12
d 6.65 | 962.51441.0 [921.5 | 1.8456 ‘ ~1499.9 1 469.9|11
AV 1.8645 | 6.04./84.93 [9.03 | 15.07] 7.11]3.11 [1864.5 473.5112
4.5 [4.72 Al 5.71836.3|394.0 |442.3 | 1.8908 409.1 | 486.8 113
H 5.81 | 854,2]405.0 [449.2 | 1.9016 436.3 | 505.6(13
d 6.79 | 986.0]460.0 [525.5 | 1.8765 545.4 | 490.9]12
AV 1.8896 | 7.94(85.18 | 6.85 | 14.82 9.3614.313 | 1889.6 | 494.4 |112.7
5.5 [5.82 Al 5.64 [ 827.8]394.5 |433.3]1.9105 431.8 1 526.8(13
H 5.70 | 837.7(402.0 [435.7 ] 1.9226 659.0 | 553.6 (14
d 6.79 | 990.0(463.7 [526.3]1.8810 568.1 | 511.3 (13
AV 1.9047 | 9.90(84.96 |5.14 | 15.04|11.65|5.315 | 1904.7 530.6(13.3
6.5 [6.96 Al 5.74 | 840.71397.5 443.2 | 1.8968 431.8 | 509.8 |15
H 5.76 | 858.0/408.7 [449-3|1.9098 431.8 | 505.614
o 6.71 1003.0(467.2 [535.8]1.8720 545.4 | 490.9 (14
AV 1.8929 [11.69183.53 |4.78 | 16.47(13.9916.317 | 1892.8 502.1[14.3




Unit weight , kg/m?

stabllity , kg.

Morsholl

Fiow - | /100 in

Test property curves
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Triol Mix Series:43.9% .4 CA; 51.09 % FA___

7% Blow Compoction:
sp 6r AC :_1.0024

HOT MiIX

by the

DESIGN DATA

MARSHALL METHOD

. Location: VAN LT

1,000 °c

Proving ring calibration factor , | Div ® 4.54%5 Kq.

Mixing temp , °C _14D g

Pen. Grode AC: 5 = 100 Compocting temp , °C 138
Av Bulk Sp Gr Totol Agg:_<.UZ1] Absorbed AC, g/100g Dry Agg 0.<00
% AC | % AC | Spec.| Weignt, g Bulk | Buik sp.gr. | YOlUme, % total o [ Void EffecAC| Unit Stability , kg. | Flow
z :t;g 2’,’ ::‘ "c“"'\' e \':‘m :‘c:n comp.mx [Effec.AQ AgQ. WA voids|  VMA “::":C w?’ o M’;','“s Meos. | Adjust 100"
3,631 3.9 A1 9,68 820.49]309.0 1 451.9 1.8173 422,71 481.9] 8
B| 5.82 ] 794.1]362.4 | 431.7 1.8393 399.9 | 462.1 8
c| 6.73]957.0[441.5 | 515.94 1.8565 499.91 455.0
AV 1.8377 | 5.94(84.89 | 9.17 [ 15.11] 6.99]3.307 | 1837.1 466.3] 8.3
4.72]4.5 A | 6.00| 828.5]386.9 | 441.4 1.8762 477.2 | 524.6[10
B| 6.28 | 823.0{380.0] 443.4 1.8573 499.9] 545.2]11
cl 6.75] 968.0/454.0 | 514.Q 1.8831 499.9| 455.01 9
AV 1.8724 | 7.89(85.59 | 6.52 | 14.41| 9.22]4.309 | 1872.4 508.3110
5.82|5.5 A | 6.25 | 857.6/404.0 | 453.4 1.8906 545.4 | 594.8]11
B| 5.97 | 843.0(396.5 | 446.5 1.8380 568.1| 629.5]12
cl 6.72|967.5[459.6 | 507.9 1.9050 636.3 | 585.4 |11
AV 1.8945 | 9.84(85.69 | 4.47 | 14.31[11.4815.311 | 1894,9 603.2{11.3
6.96/6.5 A | 5.71 | 840.1]393.0 | 447.1] 1.8789 454.5 | 540.9115
B | 5.86 | 822.0}380.95 | 441.5] 1.8618 499.9 | 569.9|12
6.92 | 976.0|d03.2 | 512.8 1.9035 590.9 | 508.113
AV 1.8314 |11.62(84.20 |4.18 [ 15.8 }13.80(6.313 | 1881.4 539.6(13.33




Unit weight , kg/m®

Morshall stobllity , kg.

Flow - | /100 in
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Triol Mix Series: 48+ 91 X CA; 51,09 % FA HOT MIX DESIGN DATA Location: LIS LU 1,100 °¢

76 Blow Compoction: by the Proving ring calibrotion factor , | Divs 4.545 kq.
Sp Gr AC :_l1.0224 MARSHALL METHOD Mixing temp , °C _145 = 9
Pen. Grode AC: 2 = 100 Compocting temp , °C 1353
Av Bulk Sp Gr Total Agq:2.0728 Absorbed AC,g/100g Dry Agg 0.216
&% AC { % AC | Spec.| Weight g Bulk | Buik sp.gr. | YOlUMS, % tofal o [%Void [EffecAC| Unit Stability , kg. | Flow
3:;9 bywh | M | werer ol | comp.mx IEttec AQ Agg. fArvoids| VMA Jiled | Wt x| kgmd | Meos. | Adjust | 7'
3.6313.5 A 16.43 |893.51412.0 | 481,91 1,89917 454.5 | 445.4
B|6.20 | 843.0]389.0 | 454.0[ 1.8567 409.1 | 424.4
C|6.55|9956.5(437.5 [519.0] 1.8430 ‘ 454.5 | 427.3
AV 1.8518 | 5.9 .|86.21 [7.84 [ 13.76] 6.90| 3.29 | 1851.8 432.41 8.7
4.7214.5 A | 6.50 {903.5 [425.0 | 478.5] 1.8882 949.4 [ 523.9 10
B |5.99 |830.7[384.5 [446.2 1.8618 449.4 1489.51 9
c|6.72 1960.01451.9 |[508.1] 1.8895 922,7 1480,9 110
AV 1.8798. | 7.88[86.61 [5.51 [13.39] 9.10| 4.29 |1879.8 496.6] 9.6
5.825.5 A | 6.34 |909.2 }427.0 [482.2]1.8859 568.1 1568.1 10
B [5.84 {825.3 |384.5 |440.8[1.8723 968,1 1905.0 |11
c 16.75 1981.0 o66.4 |514.6{1.9065 568.1 1517.0 |11
AV 1.8881 | 9.77 186.08 [4.15 [13.92 11.35] 5.29 [1888.1 530.0 |10.3
6.96 6.5 A |6.43 [931.2 K43.6 [497.6{1.8715 249.4 1534.9 11
B |6.18 |865.0 k02,3 [462.7]1.8695 77,2 [496,3 N1
6.71 {992.0 l464.1 [527.9[1..8790 922.7 1480.9 2.9
AV 1.8733 [11.54 B4.50 [3.96 115.50113.65 | 6.30 |1873.3 503.9111.5




Unit weight , kg/m®

sfability , kg.

Marsholl

Flow = 1 7100 in

Test property curves for hot - mix design data by the Morshall method.
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Triol Mix Series: 48. Qi % CA; 91.09 & FA HOT MIX DESIGN DATA  Location: YA LD 1.200 °c

76 Blow Compoction: . . by the Proving ring calibration tactor , | Div ® 4.54% Kkq.
sp Or AC :_1.0024 MARSHALL METHOD Mixing temp , °C . 149 =9
Pen. Grade AC :HH = 100 Compocting temp , °C 1.Z -
Av Bulk Sp Gr Totol Agg: < i1 Absorbed AC,g/100g Dry Agg .15
% AC | % AC | Spec.| Weight, g Bulk | @tk gp.gr. | VO™, % total o [% Void EffecAC| Unit Stobility, kg. | Flow
p oo bywt | Pl | oty | come.mx lEttec.A  Agq. [ voids| VMA g e | hgTmd | Meos. | Adjust /100"
3,63 | 3.9 A|7.15 | 823.01353.4 |469.6] 1.1524 386,31316,8 | 1
Bl6.86 | 795.0| 349.0|446.0] 1.7824 409.1]368.2
cle.87 | 959.4]432.5(526.9| 1.8210 - 363.6[298.2
AV 1.7893 5.75.84.20110.10]15.80 [ 6.83 |3.29 | 1789.3 327.7 | T3
4.72| 4.5 A|7.02 | 819.0[369.2]449.8] 1.8210 440.9{370.4 | 8
B|7.28 | 859.5/351.1]468.4| 1.8350 \ 454.51372.71 9
cl7.23 | 981.2{449.7[531.5] 1.8462 409.11335.4 | 8.5
AV 1.8341 | 7.69 |85.61 6.70[14.39 |0.98 |4.29 | 1834.1 359.5 | 8.8
5.82 | 5.5 A|7.20 | 829.0| 383.3]445.7] 1.8598 500.0(410.0 | 9
8l7.10 | 809.0]372.9(436.1| 1.8549 545.4|458.1 | 9
C|7.27 | 982.0[458.61523.4 1.8763 499.91409.9 | 9.5
AV o 18637 19.64 |86.08 | 4.28[13.92 [11.12[5.29 | 1863.7 26.0 | 9.2
6.96 | 6.5 A 16.91 | 790.0]363.71426.3] 1.8530 o 477.21415.2 |10
Bl6.82 | 8)3.2]369.81443.4 | 1.8532 454.51404.5 |12
cl7.24 | 985.01455.5 929.5 | 3.8601 477.21391.3 |11
AV 1.8554 |11.43]84.78 | 3.79(15.22 |13.48]6.30 1855 .4 403.7 |1

e I



Unit weight , kg/m®

Marshall  stability , kg.

Flow = 1 /100 in

S0

Test property curves for hot - mix design data by the Marsholl method.
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Triol Mix Series:. 423,91 4 CA; 51409 4 F.A HOT MIX DESIGN DATA _ Location® _ MRENL 800 ®c

75 Blow Compoction: . by the Proving ring calibration foftov,l Dive 4.545 kg.
Sp Gr AC : 1.0224 MARSHALL METHOD Mixing temp , °C _142 = O
Pen. Grade AC:8H = 100 : Compacting temp , °C _ 138
Av Bulk Sp Gr Total Agg: 2. 046 Absorbed AC, g/100g Dry AQg _0.207
% AC | % AC | Spec.|  Weignt, g Bulk | gy sp.gr | YOlUMe, % total o PoVoid EffecAC| Unit Stobility , kg. | Flow
brutl bt | 0 [0 | e | oo oo [ettocad Aog urvoids] VMA |\ GAC it ofm | kg7md | Meos. | Adiust 100*
3.63)3.9 A [ 5.401¢14,01392,5 | 421,59 1.9312 186,11 9509.9]1 9
B 9.50.] 819,0401,0 1434.0] 1.9239 409.1 | 511.3 ] 8
¢l 6,59 1949.01448.5 | 500.0] 1.8962 ' 545.4 | 515.4 | 1
AV 1.9171| 6.19.f 83.92/9.89 | 16.08| 7.38]3.300 | 1917.1 512.2] 8
4.7214.9 A | 5.60 | 836.5[405.0 [ 431.5] 1.9386 454.5 1 559.01 9
B|5.50 | 837.0/406.0 [431.0] 1.9420 454.5 | 577.2| 9.5
cl6.65961.5(467.2 [494.3] 1.9453 636.3 1593.7|10
AV 1.9420| 8.17| 84.13]7.71 | 15.87| 9.71]4.302 | 1942.0 576.6| 9.5
5.82/5.5 A | 5.46 | 837.1]407.5 [ 429.6] 1.9486 499.9 | 644.9 10
B|9.52 | 842.5]410.2 [ 432.3] 1.9489 522.7 | 627.2 (10
6.56 | 963.0(469.4 | 493.6] 1.99510 R | 659.1 | 626.1 |10
AV 1.9495] 9.96| 83.57/6.47 | 16.43]11.9215.304 | 1949.5 632.7[10
6.96(6.5 A | 5.46 | 859.51416.3 |443.2] 1.9392 445.4 1 515.9 M
B |5.40 | 835.6(407.0 | 428.6] 1.9495 522.7 | 639.9 |12
¢ l6.75 | 596.00481.4 | 914.6] .1.9350| 659.1 | 599.8 (1.5
AV 1.9412 [11.97| 82.33]5.70 | 17.67 |14.54 |6.306 | 1.9412 621.9[11.5




Unit weight , kg/m®

Marshall stability , kg.

Fiow = 1 /100 in

Test property curves for hot - mix design data by the Marshall method.
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Triol Mix Series: 4(3'_9_1j CAj 5 1;92M1L

HOT MIX DESIGN DATA

Location:

UYL

90Q _°c

75 Blow Comgoction: by the Proving ring calibration foctor ,| Dive 4.545 kg. ’
Sp Gr AC :_1.0224 MARSHALL METHOD Mixing temp , °C 'l 4 &
Pen. Grode AC: 8D = 100 Compacting temp , °C _14U
Av Bulk Sp Gr Total Agg: <.lntil Absorbed AC, g/100¢g Dry Agg 0.208
% AC | % AC | Spec. Weight, g. Bulk Volume, 9% total Void [Effec.AC Unit Stability , kg. | Flow
oyt | b | o [ e o | Sl ad aee ] wia | 00| s s [ A | 1
3.63]3.5 A [9.71 [520.0] 381.0]439.0] 1.8679 3%6.3 1459.71 10
B |5.79 [ #28.2] 385.8[442.4] 1.8721 454.5 | 935.2 | 12
C {6.84 |972.0| 458.3]/513.7] 1.8922 545.4 |480.0] 9
AV 1.8773 | 6.04.1 84.02{9.94 [19.98 | 7.19| 3.29 [1877.3 491.6 | 10.3
4.7214.5 A |5.75 |852.5]413.6[438.9] 1.9422 568.1 | 668.9 | 12
B |5.45 | 840.0 | 412.5[427.5| 1.9645 431.8 | 560.5 | 11
6.81 [986.5| 480.9/505.6] 1.9512 631.8 | 603.8 | 10
AV 1.9526 | 8.21 | 86.49]5.30 [13.51] 9.49| 4.30 [ 1952.6 612.7| 1
5.8215.5 A |5.62 |825.01 409.1]415.9] 1.9832 5g0.0 [ 728.7 | 12
B |5.45 |836.0] 412.8]423.2] 1.9754, . 522.7 | 678.5| 15
6.85 [997.0 | 490.8]506.2] 1.9694 704.5 | 624.2 | 11
AV 1.9760 110.25 | 86.61]3.15 | 13.39[11.83 | 5.303[1976.0 677.1112.7
6.9616.5 5.60 1853.51417.6[435.9] 1.9580 454.5 1561.3 | 14
B [5.51 [827.0] 408.01419.0{ 1.9737 945.4 1693.7 | 15
6.88 11000.9 490.3|909.7| +1.9620. 1659.0 |585.2 | 11.5
AV 1.9646 [12.12 | 85.20|2.60 |14.80 {14.22 | 6.306{1964.6 613.4 | 13.5
o




Unit weight , kg/m®

stabllity , kg.

Marsholl

Flow = |1 /100 in
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Test property curves for hot - (ux design data by the Maorshol method.
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Triol Mix Series: 48.0 1.4 CA; $1.03 G F.A

HOT MIX DESIGN DATA Location : uan | 1,000 e¢
78 Blow Compoction: e by the Proving ring calibration 1ocv1kov,| Dive 4.545 kg
Sp Gr AC :_1,0004 _ _ MARSHALL METHOD Mixing temp , °C _ 42~ L
Pen. Grade AC: 82 = 100 Compacting temp , °C _138
Av Bulk Sp Gr Totol Agg..2.1336 Absorbed AC, /1009 Dry Agg__0.216
% AC | % AC | Spec.| Weight, ¢ Bulk | gy sp.gr. | YOluMe, % total % [ Void Effec AC |  Unit Stability , kg. Flow
gf’;;q g¥ zx hcor:\.' ;r \;}-‘ c?‘c;n comp.mx |Erfec. Agq. Airvoids| VMA ..m?c w‘r’ kq‘;'fn' Meas. | Adjust 100"
3.63 [3:5 A |5.721740.0] 347.0 433.00 1.8014 431.8 512,11 11
B |5.32 | 750.0] 338.0]412.0 1.8204 | 386.3 523.5] 12
Cc|6.79]957.0] 424.2] 532.8] 1.7962 522’-7 478.21 1
AV 1.8060 | 5.81.[81.68 [12.5118.32] 7.11[3.290 | 1806.0 504.6] 11.3
4.72 4.5 A {5.75 | 816.0] 371.8444.2] 1.8370 499.9 589.9| 12
B |5.45 | 760.5| 346.0/414.5 1.8347 454.9 536.3| 12
6.74-1 954.8| 427.9 926.9 1.8121 613.4 558.4 | 12
AV 1.8279 |7.67 (81.82 | 10. 18.18| 9.3714.290 | 1827.9 578.2 1 12
5.82 9.5 A [9.99 1 777.0] 399.5[421.5 1.8434 522.71.653.3} 12
9.69 | 770.0] 397.6] 412.4] 1.8672 545.4] 665.41 13
6,80 71.0{ 450.01 921.0{ 1.8637 749.9 667.4 1 12.5
AV | 1.8581 9,61 82.30 8.09 17.70111.6815.290 1858.1 662.0] 12.5
6.96 16.5 5.42 | 782,01 357.51424.5 1.8420 ] 4549 595.31 13
B|5.55 | B00.0] 365.0{434.9 1.8391 499.95 02‘}'.0 14
6.83 | 933.8] 455.0[533.8] 1.8524 727, 645.7( 13
AV 1.8445 [11.35(80.83 | 7.821 19.17]14.04 6.290 | 1.8445 622,01 13.3

.



Unit weight , kg/m®

stability , kg.

Marshall

Flow = | /100 in

Test property curves for hot-mix c3sign data by the Marsholl method.
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Triol Mix Series: 43401 2 CA3 21,09 % FA HOT MIX DESIGN DATA | Location: ___ UILR 1,100P¢
75 Blow Compoction: e by the Proving ring calibration foTcﬂo_:,I Dive 4.545 kq.
Sp Gr AC :_1.0224 MARSHALL METHOD Mixing temp , °C .4 T~
Pen Grade AC: 0O = 100 Compocting temp , °C 138
Av Bulk Sp Gr Totol Agg: l./Qul Absorbed AC, g/100g Dry Age 0.003
" AC [ % AC | Spec.|_ Weight, g | Bulk | gy g g | YOUms, % fotol w Pl Void EffecAC] Unt Stability , kg. | Flow
of ogal of mes nat. [T T B ] | come R IEftec.AQ Agg. furvalds| VMA Jled | ety | koumd | Meos. | Adjust /100
3,63 3.9 A 195,71 [199.0 (2915 943.711.4620 372.71443.5 110
B |5.90 [814.5 1262.6 |991.9} 1.4760 381.8[431.7 | 11
¢ |7.11 {981.9[320.7 |661.2]1.4850 ‘ 522.71439.1 1 9.5
AV 1.4743 | 4.74.] 83,29111.97/16.71 | 5.69 3.285 [1474.3 438.1]10.2
4.72 4.5 & |9.55 [ 764.5 253.5 |551.0 1.4960 409.1}512.9 | 11
5,70 | 807.5 {276.0 |531.2 1.5192 477.2]567.9 ] 12
7.13 [990.0{338.7 |651.3]1.5200 636.3] 528.11 11.5
AV 1.5117 | 6.33 ] 84.52} 9.15 15.48 | 7.4514.287 [1511.7 536.3 ] 11.5
5.82 |5.5 A |5.81 ]820.0 283.8 [536.2{1.5294 499.9| 575.0 | 12
B |5.65 |609.0|275.4 |529.6]1.5201 454.5| 549.9] 13
c {7.08 |991.8 (347.4 [ 644.4]1.5390 636.3| 547.2 | 12
AV 1.5295 | 7.91| 84.62| 7.47]15.38] 9.35 [5.289 1929.5 557.4 | 12.3
6.92 6.5 A |9.61 [803.5 1274.4 15291 1.9186 431.8]531.71 13
B 15.60 |812.51273.0 1934.5]1.5200 | 440.91542.9 1 13
c 16.90 1972.51336.6 | 305.9] +.5293 ' 545,41 474.5 | 12.5
AV 1.5226 | 9.37| 83.35| 7.28{16.65 |11.24 16.292 1522.6 1516.9] 12.8




Unit weight , kg/m®

stability , kq.

Marsholl

_ Flow = 1 /100 in

Test property curves for hot - mix design data by M@ Marshall method.
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Triol Mix Series: 43,91 % AC; 91,09 4 FA. HOT MiX DESIGN DATA . Location: PRI 1200 °¢

7% Blow Compoction: _ . by the Proving ring calibration factor , | Div ® 4.54%5 kg.
$p 6r AC :l.Qu24 MARSHALL METHOD Mixing temp , °C _ 145 = .
Pen Grade AC: ..o = 10Q Compoacting temp , °c _138
Av Bulk Sp Gr Totol Agg: . 1,0218 Absorbed AC, g/1009 Dry Agg_Q.<30
% AC | % AC | Spec. W‘ightl_q Bulk | puik sp.gr, | YOlume, % tofal o  PeVoid EffecACT  Unit Stavility, k9. | Flow
gf, :;q ?} :x hc“r:\. o(r wotnr cv:‘c'm come. MY [Ettec. Agq. [ volds) VMA ud?:.:(: w‘:’ mex kq."ﬁ\‘ Meos. | Adjust i
3,63 13.9 A ] 6,40 ] 3v8,9]°70.8 | 11,7} 1.4322 ' 900.0 | 493.8{10
B| 6.20 | 880.0]. 78 51 603.9 1.4582 454.5| 471.6110
c| 7.38 ] 923.1]302.3 | 620.4 1.4870 - 590'.9 418.6(10
AV 1.4659 [4.69 |83.61 ] 11.69 16.39| 5.61|3.273 1465.9 481.3]10
4.7214.5 A | 6.24 | 884.1]291.5 | 592.4 1.4919 522.7 | 937.1{10
B| 6.40 | 902.5]303.0 | 599.5 1.5054 545.4 | 533.6(1
cl 7.411942.9|320.5 | 622.4 1.5150 613.6 | 473.6|10.5
AV 1.5041 [6.29 |84.90 | 8.80 15.16| 7.74]4.276 ] 1504.1 518.1]10.5
5.82|5.5 A | 6.39 ] 916.21315.1 | 601.1 1.5241 499.9 | 495.0|11
B| 6.36|909.0]317.7 | 591.3 1.5372 545.4 | 539.9(12
¢l 7.40(954.5[326.3 | 628.2] 1.5135 727.2 | 567.2]11.5
AV 1.5269 |7.88 [85.28 | 6.84] 14.72| 9.245.273 1526.9 534.0[11.5
6.96]6.5 A | 6.1 1917.01312.1 6049 1.9160 B 500.0 ! 495.0112
Bl 6.3% | 911.00311.7 1599.3 1.5200 568.1 1 5u2.5]12
cl7.42]9%0.0]537.7 048,38 1.5210 613.5 | 473.6(13
AV 1.5190 [9.33 [83.94 | 6.72 16.06|11.12]6.280 | 1519.0 512.0{12.3




Unit weight , kg/m®

stability , kg.

Marshall

Flow = 1 /100 in
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Triol Mix Series: 48.91 i Ch; 51,09 % PA.

75 Blow Compoction:
'.,,Al.LQ‘_)"d
Pen. Grade AC :_12/ 100

Sp Gr AC

HOT MIX DESIGN DATA

by the

MARSHALL METHOD

Location: ANV 800°c

Proving ring calibrotion factor , | Dive 4.545 kg

R

Mixing temp , °C A4
Compocting temp , 'C 13K

+ ¢

Av Bulk Sp Gr Totol Agq: <« 10[3 Absorbed AC, g/1009 Dry Agg U« 190
% AC | % AC | Spec.| Weignt, g | Bulk | gy ep.gr | YOume, % fofol w  PeVoid EffecACT  Unit Stavilty , k9. | Flow
vt | byt | b TR B o | oo etecad agg. furvods] VWA |G |t | gt | Meon: | Aont e
3.63 3.5 4} 60,651 918,0 41340 109,01 1,8178 409.09 381.9] 8
Bl 6.59] 939.01422.01513.0] 1.8226 436,54 419.6] 9
¢l 6,831 992.51424.,9527.6 ] 1.8093 409.1] 364.1] 9.5
AV 1.8152 | 5.89|83.12 {10.99 |16.88 | 7.09]3.317 | 1815.2 387.2] 8.8
4.72 |4.5 A 6.40] 912.0]416.0496.0} 1.8387 454.5] 448.8]10
B| 6.40] 908.0/414.0 |494.0 | 1.8381 463.59 458.0] 9
cl 6.70] 948,21439.6 h12.6 | 1,8498 454.5] 413.6] 9.9
AV 1.8422 | 7.78183.49 | 8.73[16.51 | 9.32|4.319| 1342.2 440.0{ 9.5
5,82 [5.9 Al 6.62 | 943,0/436.0 507.0 1.8599 509,04 478,211
B| 6.52 | 935.0/430.5 [504.0 | 1.8533 481.71 461.6]10
¢ .52 | 976,01492.4 [9523.6 1 1.8639 93.91 435.0[10
AV 1.8590 | 9.67|83.3716.9616.63 [11.60]5.320 | 1859.0 458.3[10.3
6.96 | 6.5 A | 6.00 ] 940.01436.0 D12.0C 1.84717 477.23 450.5112
B 6.99 ] 990.0014359.9 [9514.5 | 1.8465 454.5G 433.2]12
C | 6.81]938.21494.9 33,3 | 1.8529 499.9] 445.0(12
AV 1.8490 |11.43[82.04 | 6.53 [17.96 13.93]6.322 | 1849.0 442.7112

i



Unit weight , kg/m®

stobility , kg.

Mor shall

Flow - 1 /100 in

oy~ (D O

OR

Test property curves for hot- mix design data by the Marsholl method.
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AC : 1.0d44

Triol Mix Series: 4. 914 Chy 51,09 X Foh
7% Blow Compoction:.

Pen. Grade AC :_ 85 = 180

METHOD

HOT MIX DESIGN DATA
by the
MARSHALL

i
. Locotion ‘*’“‘*U"‘é (R3] 900_°c
Proving ring calibrotion factor , | Dive 4.545 kq.

Mixing temp , °C 145 e

Compacting temp , “C 130

Av Bulk Sp Gr Total Agg: <0483 Absorbed AC,g/100g Dry Agg_Q.194
% AC | Spec.| Weight, g Bulk | Volume, % tofol o [%Void EffecAC| Unit Stability , k. | Flow
?f' ::: hc?'r'\. ;‘r ks c\:‘ol om Agq. VMA ‘;:‘ °£C vx’ o M‘;'ﬁ\‘ Meos. | Adjust 100"
1.9 Al 6.201378.5 1401.0147742 431.81448.0 1 8

Bl 6.30]889,9 483.9 494.91460.2 | 9
Cl 7.001973.0 232.3 431.8]362.7 |10
AV 86,36 13,64 | 6,88/3,313] 1833,0 423,6
4.5 A| 6.20880.0 474.0 477.31495.2 | 9
B| 6.251890.0 4795 463.61475.2 | 9
c| 7.10(995.0 938.0 522.71433.8 |11
AV 86.44 13.56 | 9.06|4.315| 1854.0 468.1 | 9.7
5.5 A| 6.30]913.0 491.0 440.9]446.4 |10
B| 6.33]900.0 482.0 454.51460.2 |10
c| 6.73]971.8 519.1 590.9(531.8 | 11
AV 86.10 13.90 | 11.28]H.317 ] 1866.3 479.5 [ 10.3
? .
6.5 A| 6.29]901.0 [415.0(486.0 s 454.51468.1 |10 B
B| 6.30(902.0 [416.01486.0 431.81440.4 | N
Cl 6.951936.0 {458.01538.0 522.7 454.7 |12
AV 84.62 15.38 [ 13.54]6.319 | 1853.7 454.4 |1

QA



Unit weight , kg/m®

stability , kg.

Marshall

Flow = 1 /100 in

Test property curves for not - mix design data by the Marsholl methed.
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Triol Mix Series: 48.07 & CA; 51.09 4 FA

75 Blow Compoction: .

Sp Gr

AC : 1.0224 .

Pen Grade AC:_8u - 100

Av Bulk Sp Gr Total Agg:_ 1-9J88

HOT MIX DESIGN DATA
by the
MARSHALL METHOD

Location: _ MHBIILM

1,000.%C

Proving ring calibrotion factor ,1 Dive 4.545 kq.

Mixing temp , °C 145 s

Compocting temp , °C 130

Absorbed AC, g/100g Dry Agg Q.212

% AC | % AC | Spec.| Weight, g. Bulk | Buik sp.gr, | YOlums, % fotal bo Void Eftec AC |  Unit Stability , kg. | Flow
byt ] S| "o | ar | woter | carim] ™ A% Jited | %ty 1 gy [ weos. [ aguat | V10"
3,03 3.5 A 0.801 91940 99241 1.7612 363.6] 326431 9
B| 6.75] 945.2 535.0) 1.7673 409.1 | 372.3 8
C| 6.93] 952.5 537.51 1.7721 477.2 | 417.6
AV 1.7669 89.30 6.67]3.299 | 1766.9 372.1] 8.7
4.72 4.5 A| 6.67| 944.0 520.0 | 1.7877 454.5| 422.7] 9
B| 6.45| 915.0 512.0 | 1.7871 499.9| 481.5|10
c| 6.84 | 959.0 935.0 | 1.7925 545.4 | 430.0| 9
AV 1.7890 85.48 8.79/4.298 | 1789.0 461.4| 9.3
5.82 [5.5 A| 6.68 | 931.3 514.8 | 1.8091 545.4 | 505.9{10
B| 6.78 | 947.0 522.4 | 1.8128 590.9 | 933.3[10
C| 7.16{ 999.0 548.2 | 1.8223 613.6| 503.1|11
AV 1.8147 85.79 10.96(5.299 | 1814.7 514.1]10.3
6.96 | 6.5 A 6.72 | 963.0{429.0 H34.0 | 1.8033 ) 522.7| 479.6]111
6.75 | 969 539.1 | 1.7979 500.0( 455.0{13
6.90 | 984.5 540.9 | 1.8201 563.1 493.3 12
AV 1.8071 84.53 13.18]6.302 | 1807.1 476.3112




Unit weight , kg/m®

stability , kg.

Marshall

Flow - | 7100 in
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Test property curves for hot - mix design data by the Morsholl method.
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i

Triol Mix Series: 48.91. % CA; 91,09 % F,A HOT MIX DESIGN DATA . Location: LAtV GR 1,100 °¢

75 Blow Compoction: . by the Proving ring colibration factor , 1 Divs 4.545 kq.
Sp Gr AC : 1.0.24 MARSHALL METHOD Mixing temp , °C _145 % ¢
Pen Grade AC:. 045 = 100 Compocting temp , °C _138 S
Av Bulk Sp Gr Total Agg:. - 1.LL0J Absorbed AC, g/100g Dry Age_Q.c22
% AC | % AC | Spec. | Weignt, g | Butk | pyik sp.gr, | YOlume, % totol o e Void EffecAC] Unit Stavility , kg. | Flow
3 :;9 ?} ::: hcer:\: oir w:\tcr cv\?‘én comp. mx Effec. Agg. (A voids| VMA MF;I\M:C wctbc? mx kq\yr'n‘ Meas. | Adjust /100"
3,63 | 3.9 A 16,28 [821.0 125241 508,91 1.4431 341.01405.3 1 9
B|6.20 [814.0 {248.2 [965.8 | 1.4387 340.913859.2 110
c16.98 |784.0 |248.0(536.0] 1.4627 ' 409.1/351.8 |11
AV 1.4482 |4.65./84.15 ] 11.2 | 15.85] 5.53]3.286 1448.2 380.8 {10
4.72 | 4.5 A 16.07 [814.0 |259.8(554.2 | 1.4687 363.6(454.5 |11
B|6.00 819.0 [270.5(548.5| 1.4932 386.31459.7 |1
¢ |7.00 [800.0 |247.0[553.0| 1.4467 545.4 |458.1 |10
AV 1.4695 |6.16 [84.50 | 9.34 | 15.50| 7.29|4.288 | 1469.5 457.4 |10.7
6.16 | 5.5 A |6.16 [831.2 |282.51548.7] 1.5149 409.11474.5 (12
B|6.03 [822.0 [235.5(934.5] 1.5322 386.3[471.3 |11
o cl7.21 [301.0 |266.6(534.4 | 1.4988 568.11465.8 |13
AV - 1.5193 |7.84 |86.23]5.93] 13.77] 9.0915.290 | 15153 470.5 |12
6.96 | 6.5 4 16.00 [329.2 1230.0 H49.2 | 1.5093 , o 386.31475.5 |13
B(6.80 [338.0 ]285.8 1592.2 | 1.5176 305.61447.6 {13
cl7.04 B16.0 [272.8 hb4v.2 | 1.5004 | 54544 1458.1 |14
AV 1.5093 |9.29 |84.98 | 5.73 | 15.02]10.93(6.292 | 1509.3 460.4 [13.3




Unit weight , kg/m?

stobility , kg.

Morshall

Flow - 1 /100 in

Test property curves f it - mix design data by the Marthall method.
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1)
Triol Mix Series: 4891 % CA: 91,09 2 F.A_ HOT MIX DESIGN DATA _ Location: _ YU ANY LMY B 1.200°C

75 Blow Compaction: N by the Proving ring cohbfoﬂon fostor ,1 Divs 4.545 kg
Sp Gr AC :_1.0224 MARSHALL METHOD Mixing temp , °C 145 — U
Pen. Grade AC: 85 = 100 Compacting temp , °C _148
Av Bulk Sp Gr Totol Agg: 1.G1/71 Absorbed AC, @/100g Dry Ag_Q.241
% AC | % AC | Spec. Weight, g. Bulk Volume, % total 6 Void [Effec.AC Unit Stobility , kg. | Flow
g‘f' :;9 g¥ :v'x thn'\: ;v ) —Lf;—‘: c:?o"n %“;:;pmq: Efec I Agq. [Ar vaids \7;‘\ wlFt_;?e:C w?t? mex to'?ﬁﬂ Meas. pfdi“" Vio®
3,63 3.9 A 19,92 | 764,21238.0 526,21 1.452)3 , 431.8 | 398,31 1
B|5.68 | 736.04220.9 1515.5) 1.4277 395.4 | 344.0] 8
C | 7.361938.21283.3 1654.9 1.4325 ' 1454.5 ] 363.6] 9
AV 1.4375 | 4.95) 89.7519.66 | 14.25| 5.35| 3.270 1437.5 359.31 8
4.72 4.5 A | 6.30(822.0[262.3 | 552.7| 1.4872 431.8 ] 362.7] 8
B|6.03 | 783.0/250.1 | 532.9 1.4692 T |522.7 ] 428.6] 9
C{7.35|957.2]291.5 [ 665.7] 1.4378 ]522.71418.1 11
AV 1.4647 | 6.12| 86.47| 7.41 | 13.53| 7.08| 4.270 1464.7 403.1] 9.3
5.82(5.5 A | 6.10 | 803.5|257.9 | 545.§ 1.4727 = 590.9 | 487.6} 9
B| 6.25 | 834.0(277.1 | 556.9 1.4975 545.4 | 452.7 (10
C|7.48 | 966.21322.4 | ¢43.8 1.5008 590.9 | 454.9 |12
AV 1.4903 | 7.68] 87.06[5.26 | 12.94] 8.82| 5.270 1490.3 465.1[10.3
6.9616.5 A | 5.95 | 545.01231.5 1 563,95 1.4996 499.9 | 444.1[12
6.13 0245126346 | 544.9 1.4837 454.5 1 404.5 |11
7.44 1 576.0(316.9 | 659.1| 1.4808 | - 545.4 | 436.3 |13
AV 1.4880 | 9.13| 86.00|4.87 | 14.00}10.62 | 6.270} 1483.0 428.3 12




Unit weight , kg/m®

stabiiity , kg.
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0. Maximum stobility = A470,0kg
b. Moximum bulk density = 1495 .0 kg/m3

€. Percent oir voids = Sl
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TIATHAUNWLARY NI TVNAAAY  Marshall Stability Test
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1
Traffic Category Heavy Medium Light i
No. of Compaction Blows |

Eoch End of Specimen 75 50 s
= M s v PSPPSR . ;L PSP .. WS |
Test Property Min. Max. Min. Max. Min. Max. |
Stobility. all mixtures (|bs ) 750 — 500 — 500 —— |
Flow, oll mixtures 8 s 8 18 8 20 |
Percent Air Yoids i
Surfocing or Leveling 3 5 3 5 3 5
Boe 3 ] 3 8 3 8 |
Percent Voids in Mineral |
Aggregate .
|
NOTES: X v, |

1. loboratory compociive efforts should ' closely approach the maximum
density obtained in the pavement under traffic.

2. The flow value refers to the pownt whers the lood begins to decrecse.

3. The portion of the osphalt cement loat by obsorption into the oggregate
porticles must be allowed for when calculating percent Air Yoids.

4 Percent Yoids in the Mineral Aggregote is 1o be calculated on the basis of
the ASTM bulk specfic gravity for the aggregate.

3 Ali criterio, and not stability volue clone, must be considered in deasign-
ing an oiphait paving mix,

6. Hot.mix asphalt bases, which do not mest the cbove criteric when tested
ot 140" F, should be sotisfactary if they meet the criteria when tes'sd at
100" F. ond are ploced 4 inches or more below the surface. This recommaen-
dation opplies only to regions having climatic conditions similer to those
prevailing throughout most of the United Stotes. Guidelines for opplying
the lower test temperature in regions having more extrems climatic condi-
tions are being studied.

BASIS OF DIAGRAM
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“—Rehﬂomhip between minimum VMA and
nominal maximum particle size of the agpregate for
compacted dense-graded paving mixtures
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