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Appendix A. Aggfégéte Sources and Petrdgraphy

Lithographic limestone. Moscow quarry; NWk Sec. 8, T78N, R2W, Muscatine
County; operated by Wendling Quarries, Inc., — Devonian age stone from

the Davenport membetr of the Wapsipinicon Formation; brown, microcrystal-~
line limestone, Dominant grain size is less than 0.004 mm.

‘Dolomitic limestone. Ferguson quarry; SWk% Sec. 5, T82N, R17W, Marshall
County; operated by Concrete Materials Division, Martin-Marietta
Corporation — Mississippian age stone from the Eagle City member of the
Hampton Formation; interbedded clastic limestones and calcareous
dolomites; grain size vange is 0.01 mm to 0.15 mm,

Crushed and pit-run gravels, Akron pit; NW% Sec. 1, T92N, RA9W,
Plymouth County; operated by Higman Sand and Gravel Co. — Terrace
deposit on the Big .Sioux River; approximately 657 igneous and quartzite
particles and 35% fine-grained limestone particles.

Concrete sand. Ames pit; SE% Sec. 22, T84N, RZ4W, Story County; ‘
operated by Hallett Comstruction Co., — Pleistocene gravel deposit in

the Skunk River Valley; the 3/8" X #16 sieve-size material is over

40% limestone particles and nearly 60% igneous particles, the #16 X #100
sieve-size material is approximately 90% quartz and igneous particles
with less than 10% carbonate particles.




Appendix'B,- Method For Compacting Marshall Specimens (lowa Test Method 502~A,'
‘ October 1969)

ScoEe

This method of test covers the procedures to be used in compacting

asphaltic concrete utilizing the Marshall apparatus.

Procedure
A. Apparatus

1. Specimen mold assembly consisting of a base plate, forming mold
and collar extension., The forming mold shall have an inside diameter of
4,0 + 0.005 in., and a heigﬁt of approximately 3 in.; the basé plate
and éollar extension are designed to be interchangeable with either end
of the forming mold,

2. A specimen extractor for extrécting the compacted specimen from
the'specimen mold.

3. A mechanical compaction apparatus designed to droﬁ a iO-lb,
weight a distarce of 18 in. and strike a 3-15/16 in. diameter compaction
plate 50 times in a period of 55 + 10 sec.

4, A compaction pedestal.

5. An oven capablé of maintaining a constant temperature of 275

6. Thermometers (100 - 400°F range).

7. Balance having a capacity of at.least 1500 g and acecurate
to at least 1 g, |

8. Funnel with protuding prongs which fit inside the‘mold and are
long enough to reach the bottom of the mold,

9. Suitable pans for heating the mixture.

10. Specimen heightlindicator;



11. Wax paper discs (4-in. diameter).
B. Procedure
1. Weigh into separate pans for each specimen the amount of asphaltic
concrete reéuired which will result in a compacted specimen 2.5 + 0,05 in. in
height. This will normally be about 1200 g. It ié generally desifable
to prepare a trial specimen prior to weighing additional specimens. If the
trial specimen height falls outside the limits, the amoﬁnt of mixture used
for the specimen may be adiusted as follows:

Adjusted weight of mixture =

2.5 (weight of mixture used)

specimen height obtained

2. Heat the pans of mix in the oven to a temperature of 2753 i.5°F
as checked by a thermometer with the bulb in the center of the mix sample,

(a) When molding is in progress check the temperature at least once
for each three pans of mix,

(b) Heat the moid, base, funnel and compaction p;ate in the oven
for each specimen compacted.

3. Place a waxwpaper disc in the bottom of the mold.

4, Place all of the mix that has been weighed out, in one pan, into
the mold at one time by quickly inverting the pan into the funnel which is
placed in the mold.

5. Remove the funnel with a combination forward and backward
rocking motion in an upward direcfion only;

6, Spade the mixture with a spatula in an effort to embed any excess
of coarse particles lying on the surface,‘

7. Place wax-paper disc‘On the mixture,

8. DPlace the compaction plate in the mold and position the hammer

guide rod on the compaction plate.



9. Apply 50 (or 75) blows o?. the compaction hammer.. Remove the collar
and compaction plate, invert the mold, and reassemble.

10, Apply the same number of blows of the compactibﬁ hammer to the
face of the reversed spééimeno

11, Place the mold in the specimen extractor and press out the
finished specimen, Check specimen height.

12, Allow the specimens to cool before further testing.



Appendix C. Method For Determining The Bulk Specific Gravity of Compacted
Bituminous Mixtures (Iowa Test Method 503~A, Nov. 1969)_‘

Scope

This method 'of test describes the procedure for determining the density

(bulk specific gravity) of compacted bituminous mixtures.

Procedure
A, Appsratus
1. Balance with a capacity of at-leas£ 2000 g énd accurate to
at least 0.1 g,
2, Basket for holding submerged specimen in waﬁer,
3. Water container large enough to conveniently place specimen in
basket and completely submerge”it without touching sides or bottom of contaimer,
.4, Pamp towel. | |
B. Procedure
1. 1f the specimens were recently molded in tﬁe laboratory, éllow
them to cool for at least two hours at‘room témperature after molding.
2. Determine the dry weight of each laboratory specimen to the
nearest 0.1 g and record this weight.
3. Use the same balance and carefully tare the weight of thé
basket suspended and completely submerged in water which is at 77°F (25°C),
| 4. Obtain the weight of each specimen while completely immersed iﬁ
water and record to the nearest 0,1 g. Make certain that neither the
specimen nor basket touches the sides or bottom of the water container,
S. Surface dryrthe specimen by blotting quickly with a démp
towel and determine and record this surface dry weight.
C. Calculafions

Bulk Specific Gravity = 4
B~ C




]

It

weight in grams of dry specimen in air.
weight in grams of surface dry specimen in air.

weight in grams of specimen while immersed in water,



Appendix D. Mixing, Compaction and Testing Procedures for Part 1, HR=-157

i. .Separate the aggregates by dry sieving into the.followiﬁg fractions
and label properly: + 3/4 in., + 1/2 in., + 3/8 in., + No. 4, + No. 8, + No. 30,
+ No. 50, + No., 100, + No. 200 and - No. 200 {on pan). |

2. Cowbine fractioms according to weight schedule (Form 157-2) into
pans and insert thermometers in the blends. Place the pans in ovens or om
hot plates the night before mixing and heat Eo a temperature of 350 - 370°F,
When hot plate is used, a 1/4-in, asbestos board will be used beneath the
pan to prevent local over-heating and the aggregates will be covered.

3. Transfer asphalt ffom 5=gal cans into l-gal cans by heating
in oven at 275°F to just fluid enough #d pour. Place enough asphalt (chéck
weight schedule) in oven at 250-275°F the night before mixing.

4, Turn on the pug-mill mixer heaters the day beque mixiﬁg.

5. Prior to mixing, check aggregate temperatures and record. (Forml157—15
Transfer asphalt from l-gal can to a large pour can and hgat to 290;3IG°F
on a hot plate. When asphalt reaches desired mixing temperature, transfer
desired weight of asphalt into a tared pour can and maint&inlthe temperature
at 290-310°F (record exact temperature).

6. Start the mixer. Pour aggregates at 350-370°F into the mixer and
dry mix for 10 sec, Add weighed asphalt and wet mix for 30-45 sec or until.
the asphalt is uniformly distributed,

7. Discharge and measure the temperature of the mix and record,.

8. TImmediately weigh out 1200 ¢ from each mix for trial specimens

while maintaining the mixes at 275° + 5°F.-

9. Compact the trial specimens accbrding to procedure in Appendix B.
10, If the trial specimen heights fall outside the limits of 2.5 + 0.05 in.,

the amount of mixture used for next 13 specimens-per-mix will be adjusted as

follows:



2.5 % 1200 .
Specimen height obtained (im.)

Adjusted wt of mixture (g)

3,000 .
Specimen height ebtained (in.)

il, Tomediately weigh out 13 (8) more batches from each mix into.labelled
small sample pans and place in oven at 275 + 5°F for compaction.

12. Weigh out another 1000 g from each mix and label for Rice specific
gravity determination. Discard the rest of mixtures.

13, Compact a total of seven specimens by'Marshall 50 blows and seven specimens
by Marshall 75 blows}per'mix following procedure in Appendix B, except
specimen height will be measured after air cooled for at least 24 hours
and prior to bulk specific gravity determination.

14, Part I specimens will be designated by 5-digit code number:

A-XX-X-?
First digit: Part I, (A)
Second and third digits: Batch No, (01-36)
Fourth digit: Compactive effort = 1 (50 blows); 2 (75 blows)

Fifth digit: Speoimen No. (1-7).



Appendix E. Indirect Tensile Test — Procedure

1. Turn on Marshall Tester, switch box, and recorder.

2, Place specimen in mount and push horizontal transducer cores
against the specimen, Be sure specimen is seated properly.

3. Adjust the strain recorder (Brush) using the pen bias so that
the pens are at the right edge of the chart paper on both channels (zero)}.

4, Adjust the recorder on Marshall tester to zero,

3. Set recorder speed to 25 mm/sec.; range on the recorder
should be set at 0.0 volts/division on both channels,

6. Set Marshall tester range at 10,000 Ibs. and apply load.

7. If strain recorder pens jump over before any load is applied
to the specimen, quickly adjust the pen back to its proper place ou
the chart and make sure transducer cores are still in contact with the
specimen,

8. Turn strain recorder (Brush) off when both vertical and
horizontal pens reach the left edge of the charts.

9. When Marshall tester shuts off (automatically) push the down
button. This releases the lcad on the specimen,

10, Record the specimen number on all the charts used.

11. Remove specimen and clean the apparatus for the next specimens.

(A light coat of oil on the tensile tester will make it easier to keep
clean.)

2P 1bs.
mt |2

Tensile strength = = maximum load (Ibs.)

diameter of specimen (inches)
thickness of specimen {(inches)
= Poisson's ratio:

P(y + 0.2732)
tH

S ="
It

Resilient modulus =

horizontal deformation
vertical deformation

H = total horizontal deflection



Appendix F,

Table F-1, Laboratory Compaction Correlation.
Lab., A Lab, B
Specimen Wt in Wt in
Height-in. (Wt in Air Wt in Aix
! Alr Wt in | Surf, Bulk Air Wt in | Surf. Bulk
Spec. Dry Water Dry Sp. Dry Water Dry Sp. Date
No. | Hot | Cool (g) (g) (g) Gr, {g) {g) {g) Gr. Compacted

AlA 2,50 2.49+ 1188,5 681,5 ;1 1189.0 2,34 1189.8 683,1 1190.2 2.346 4-29-71
AlB 2,01 2.50+ 1136,53 678,00 | 1187.5 2,33 1187.8 679.4 | 1188.3 2,333 4=29-71
AlC 2,50 2.4;9+ 1188,0 68G,0 | 1188.3 2,34 1189,0 | 681.2 1189,8 2,338 4-29=71
AlD 2,51 2.50+ 1187.5 578.5 1188.0 2,33 1188,5 679.8 i 1189.0 2.334 4-29=71
AZA 2;50 2,49+ | 1206.5 701.5 1208.0 2.38 1206,1 701.,8 | 1207.8 2,384 | 4-29-71
A2B 2.52 2.51+ 1204.5 6598.5 1206.5 2,37 1204,1 699.5 1206,2 2,376 4-29-71
A2C 2,501 2,49 | 1205.0 699,5 1206,0 2.38 1205.0 700.5 1206,0 2,384 4-29-71
A2D 2.547 2.54 1207.5 599.5 1210,5 2,36 1207.4 701.5 1211.,2 2,369 4-29-71
A3A 2,50] 2,50 1155.5 648,0 | 1156.5 2,27 1156.4 648,6 | 1157.0 2,275 4-29-71
A3B 2,511 2,51 1159.0 648,0 | 1159.0 2,27 1159,.8 649,3 | 1160,2 2.270 4+29-71
A3C 2,501 2,50 1156.5 648.5 | 1157.5 2,27 1157.5 649,6 1 1158,0 2,277 4+29-71
A3D 2,521 2,52 1155.5 643,0 | 1156.0 2.25 1156.4 643.9 1156,9 2,254 4-29-71
AGA 2,501 2.50 1178.5 670,0 | 1179.0 2,32 1178,2 670,0 | 1179.0 2,319 4-29=71
A4B 2.51 ] 2,51 1179.5 670,5 1180.0 2,32 | 1179,1 671.,4 | 1179.9 2.319 4-29-71
ALC 2,503 2,50 1178,5 668,.5 | . 1179,5 j-2,31 1178.8 665.7 1179.5 2,312 £429-71
A4D 2,521 2,52 1179.0 668.0 | 1179,5 2.30 1179,0 668,8 1'1179.5 2.308 4-29-71

ot



Table F-1, Continued.
Lab, A Lab.
|~ Specimen Wt in Wt in
| Height-in, Wt in Air Wt in Air
Alr Wt in Surf, Bulk Alr Wt in Surf, Bulk

Spec., Dry Water Dry Sps Dry Water Dry Sp. Date

No, Hot | Cool (g) (g) (g) Gr, (g) (g) (g) Gr. Compacted
ASA 2,49 | 2,49 1195.0 690.0 1195,5 2.36 1194,9 691.5 1195.5 2.371 4-29-71
AS5B 2,50 12,50 1196.5 690,35 1197,0 2.36 1196.8 691.5 1197,2 2,367 472971
A5C 2,51 12,51 119%,0 689,5 1199.,5 2.35 1199.0 691.1 1200,0 2.356 4-29-71
A5D 2,5112,51 1198.5 688.5 1198,5 2.35 1198.4 689.6 1198.9 2,353 5-29~71
ABA 2,51 12.51 1105,0 595.0 | 1105,5 2,16 1107.5 597,46 1108,5 2.168 4229~T71
A6D 2.52 12,52 1107.0 595,53 1107.5 2.16 1109.,8 | 598.0 | 1110.4 2,166 §4+29-71
A6C 2,52 12,52 1107.0 596.5 1107.5 2.17 1109.8 598.7 1110.4 2.169 4-29-71
A6D 2.52 12,52 1108,5 597.0 | 1109.0 2.16 1111.,2 599,4 1111.8 2,169 4-29-71
AT A 2,49 | 2,49 1137.5 631.5 1138,5 2,24 1138.,9 633.0 11395 2,249 4-29-71
ATB 2,51 ] 2,51 1140.5 633,0 1141.5 2.24 1141.8 634,464 | 1142.7 2,246 4£=29=71
A7C 2.48 12,47 1137.0 633.0 | 1137.5 2.25 1138.0 634,6 1139.0 2,256 4-29-71
A7D 2,49 | 2,48 1137.0 632.5 1137.5 2.23 1138.0 634,0 | 1139.0 2.253 4-29-71
ABA 2,511 2,51 114,0 604,5 1115,0 2,18 1. 1114,5 605.8 1115.7 2.186 4-29-71
ABB 247 1 2,46 1113.5 614,0 | 1114.5 2.22 1114,0 615,4 | 1114,7 2.231 4-29-71
ABC - 2,49 1 2.49 1113.0 606,5 1113.5 2,20 1113,5 608,3 1114,2 2,201 4-29-71
A8D 2.8 12,48 1113,5 611.0 | 1114.0 2,21 1113,9 612.4 ¢ 1114,9 2.217 4-29-71

3T



Table F-1. Continued.
Lab. A Lab, B
Specimen Wt in Wt in
Height-in, Wt in Alr Wt in Air
Alr Wt in | Surf, Bulk Alr Wt in | Surf. Bulk
Spec. i Dry Water Dry Sp. Dry Water Dry Sp. Date
No., | Hot | Cool (g) (g {(g) Gr, (g) (g) (g) Gr, Compacted

Bla 2.509 2,507 1192.5 680,0 | 1193,0 2,325 | 1191,2 679.5 1191.9 2,325 5-11-71
B1B 2.5131 2,519 | 1193.0 681.0 | 1194.0 2.326 | 1192.0 680,0 | 1192.8 2,324 5-11-71
BI1C | 2.508] 2,505 1185,5 673.5 1180.5 2,311 1184.,5 672.8 1185,2 2,312 5.11-71
B1D 2.528{2.530 1 11%2,5 678.5 1193.5 2,316 1191.5 677,8 | 1182.1 2,317 5-11-71
B2A 2.446] 2,447 1168,0 675.0 1 1170.,5 2,357 1167.4 675.0 | 1170,7 2.355 5-11-71
B2B 2,476l 2,477 1166,5 671.5 1169.5 2,342 1165.9 670.9 1169.9 2,336 5-11-71
B2C3 2.41012,4610 | 1164.0 675,90 1166,0 2.371 1163.5 674,8 1 1165,6 2,370 5-11-71
B2D 2,5021 2,500 | 1164.0 664,5 1168,0 2,312 1163,5 664,1 1168,0 2.309 5-11-71
B3A 2.514{2.523 1159.5 645,0 | 1159,0 2.254 1 1157.9 644,2 1158.5 2.251 5-11-71
B3B 2.517{2.515 | 1159.5 646.0 | 1160.0 2,256 1158,8 644,9 | 1159,1 2.254 G~11=71
B3D 2,521 2,520 | 115%9,0 642.5 1159,5 2,242 1158,0 641.8 | 1158,2 2.242 5-11-71
B3DD4 - 12,5640 ] 115%,5 642,0 | 1160.5 2.236 1162.0 644,8 | 1162,6 2.244 5-11-71
B4A 2,54112,540 | 1185,0 667,5 1185.5 2,288 1184,2 667.6 1185,1 2,288 5-11-71
B4B 2,334} 2,535 1185,.5 670.0 | 1186.5 2,295 1185.0 669.8 | 1187.0 2.291 5-11-7%
B4C 2,528/ 2,528 11186.0 669,5 1187.0 2,292 1185.4 69,1 1186.4 2,292 5-11-71
B4D 2.536| 2,536 1184,0 666.5 | 1185.0 2.284 | 1183.3 666,0 | 1184.4 2.283 . 5-11-71

1



Table F-1.

Continued,
F
Lab, A Lab., B
Specimen Wt in Wt in
Height-in, Wt in Air Wt in Air
Alr Wt in Surf, Bulk Alr Wt in Surf. Bulk
Spec, Dry Water Dry Sp. Dry Watert Dry Sp. Date
No. | Hot | Cool (g} (g) {g) Gr., (g) (g) (g) Gr. Compacted
B4AAQ‘ - 2.530 1188.0 673,5 1189.0 2,305 1189,2 674,.8 1190,0 2,308 75-11-71
BABB4 - 2.550 1187,5 669,.5 1183,5 2,288 11188,0 669,8 i 1189,0 2.288 5-11-71
BﬁCCQ - 2,522 1187,0 670.0 1187.5 2.294 1187.5 170.6 1188.3 2.294 5-11-71
B4854 - 2,547 { 1185,0 670,0 1185.5 2,299 1185,7 670.3 1186.2 2,298 5-11-71
B5A 12,534} 2.534 1207,0 - 690,5 1207.5 2.335 1206.3 690,0 1207.0 2,333 5«11~71
B5B 2.369) 2,361 1117.5 ©37.5 1118,0 2,326 1117.0 637.7 1117,3 2,329 5-11«71
B5C 2.4595) 2,493 1199,5 689,0 1200.0 2,347 1199.0 689,1 1199,6- 2,349 5-11~71
B5D 2.5131 2.513 1198,0 685,5 1198,5 2.335 1197,2 685,73 1198,0 2,335 - 5-11-71
B6A |2.557}1 2.550 1106,0 587.5 1106,5 2.131 1103.9 586,3 1104.5 2.130 _5*11—71
B6B 2,528 2,528 | 110L1,5 590,95 1101.5 2.156 1099.9 590,2 1100.8 2,154 5«11-71
B6C 2.505] 2,505 1109,5 597,.5 1110.0 2,165 1107.3 596,6 1107.9 2,166 5-11-71
B6D 2.561t 2,557 1107,0 587.5 1107.5 2,129 . 11106,.1 58?,2 1106.6 2,130 5-11-71
B7A 2.517 '2.519 1142.0 630,0 1143,0 2,226 11140,9 629,8 1142,2 2,227 5-11-71
B7B 2,512} 2,512 1139,0 627.5 1140,0 2.222 1138,4 627,72 1139,.8 2.221 5-11-~71
B7C 2.4771 2,482 1140,.5 633,5 1141,.5 2,245 11359.7 632.8 1140,5 2,245 5-11-71
B7D. 12,5121 2,512 | 1142.0 631.5 1 1143.0 2.233 11140.9 631.0 | 17142.2 2.232 5~11-71

€1



Table F-1. Continued.
Lab, A Lab. B
Specimen Wt in Wt in
Height-in, Wt in Alr Wt in Air
Air Wt in | Surf. Bulk Air Wt in | Surf, Bulk
Spec., Dry Water Dry Sp. Dry Water Dry - Sp. Date
No, |Hot | Cool {g) (g) (g) Gr. - (g) {g) (g) Gr., Compacted
3
B8A - - ~ - = - 5=11-71
B8B P.503: 2.311 | 1119.0 607.5 | 1119.5 2,186 § 1118,3 607,1 | 1119,7 2,182 5-11-71
B3’ | - - ' - - - - 5-11-71
B8DDQ - 2,481 | 1119,0 612.0 | 1119.5 2,205 1 1118,3 611.8 | 1119,2 2,204 5-11-71
4,6 : ' _ :
B8AA - 2.483 | 1134.5 627.2 + 1135,0 2,235 | 1149.0 642.4 1149,2 | 2,267 5-11-71

71
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Note: 1), First digit in specimen No. indicates laboratory wheﬁé compacted:

A = 1,5.H.C., B = L.5.U. | |
Second digit indicates mix No.
Third digit indicates mold used.

2), All I,S.H.CP compactions done on west Marshall co&pactdr.

3). Final 16 blows by hé.nd.j

4)., Cold extrusion,

5). Sample crumbled when removed from specimen extractor.

6). Overnight cooling in water may be attributed to difference in

weight in air between laboratories.
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Appendix G-1. Bituminous mix design data by Marshall method — Series B.

% AC % A,

. by wh. by wt. Hulk Ave, Rice i thit Flow,

Specimen agE. mix &8P, ST, ap. g, Alr voida, wt,, Stability, Ib, in.

R, (W‘) ) (?a) (Gmb) <cwn> v, % VHA, % pef Meas. . Adj, {x 0.01) Gradation

BOL ) 5.80 5,49 2,403 2.423 0,683 11.84 149,9 19247 21 ‘BB
2 2,413 .41 11.47 L1506 2131 1
3 2.422 0,04 11.14 151.1 2227 19 -
4 2,403 0.83 11.84 49,9 1944 17
5 2,408 0,62 i1.65 150.3 1964 17
6 2,403 _ 0,00 .64 149.9 20,1 :

BO2 1 3,00 3.03 z.302 2,583 10.86 15,44 143.6 3408 -9
2 2.235 13,453 £5.87 139.5 2564 ¢
3 2,232 13,57 15.98 139,3 2874 4
% 2,247 13.10 15,41 140,2 67 10
5 2,245 13,18 £5.60 139.9 2225 0
6 2,239 13.63 16.06 13,2 173.3

803 17 400 3.86 2,380 2,537 6,18 i1.18 148.5 3450 1]
3 2,284 9.96 14,76 152,% 314 10
3 2.297 9,48 14,27 143.3 2730 10
4 2,189 .77 14,57 142.8 - 2241 12
3 2,287 9.85 16.64 42,7 2198 13
1] 2.431 1.2z 12.63 144.8 289.0

BO4 1 4.69 4,48 2,409 2.49% 3,44 10,67 1530.3 3130 13
S 12,362 5,33 12.42 147.4 3542 L
-3 2.359 5,45 12,53 147,82 3357 10
[ 2.358 5.49 12,36 147.1 3720 12
5 2.354 5.65 12.7% 146.9 3227 12
& Z.422 2.93 10.19 146,1 290.3

BOS % 7.00 6.47 2,394 2.495 4,04 £3.08 149.4 1580 27
z 2.415 3.20 12.32 150.7 2050 i6
3 2423 2.88 12.03 151.2 2140 18
4 2.421 2,96 12,10 151.1 Mz i8
5 2.418 3,08 iz. a1 150.% 2402 17
& 2.42¢ 2.76 11.88 151.1 184.3

BO6 6,00 5.68 2,412 2,414 .08 11.31 150.5 1580 26 A-30H
2 2.428 0.00 10.72 15L,5 1930 22
3 2,430 0.00 10,64 151,86 1750 23
4 2,432 0,00 10,57 151.8 1910 28
5 2.423 0,00 10,90 151.2 1646 24
6 2.410 0,17 11,38 151,4 158.9 .

BO7 1 4,00 3.86 2.418 S 2,502 3,35 $.37 150.9 2569 14
2 2,427 2,99 9.03 151.4 4032 i3
3 2,422 3.1% 9.22 151,F 4080 12
& 2,421 3,23 6,97 181.1 4075 13
] 2,368 5.3% ?.01 147.8 3044 16
[ 2,410 3,68 9.67 150.4 304.4

808 1 2.90 2.82 2,31 2,583 9.75 11,68 145.5 3200 i
4 2.312 10.49 12.41 144,33 3078 10
3 2,290 15,34 13,24 142.8 arhs 16
& 2.304 10,80 12,71 143.8 2558 13
5 2,290 11,30 13,24 42,9 2651 13
6 .36 10,34 12,25 144.,5 343.3 '

BO% 1 7.00 6.47 2.392 2,487 0,62 12,78 149.3 1488 33
2 2.415 1) 11,96 150,7 - 22
3 2.410 0.00 12,12 150.4 - b
4 ©o2.817 0.00 11.86 150,8 1392 2%
5§ 2,620 ¢, 00 11,76 151.0 1555 25
6 2,424 0. 00 11.6% 151.3 139.2

BIO 3 5,13 4,88 2.416 2,444 1,15 10,41 1%0.8 1800 23
2 2,623 0.86 10,15 151.2 2064 18
3 2.622 0.86 151.1 2381 20
4 2,419 1.02 10,29 150,49 1997 18
5 2.427 0.70 9.99 151.4 2145 18
6 2,414 0. 00 10,48 150.6 227.6

BL1L 1, 3,00 - 3,03 2,202 2,362 10,14 i3.38 143.¢6 2957 B BuP
2 2,295 10,42 13,64 143,2 2924 B
3 2,290 13,61 13,83 14%.9 3227 8
4 2.293 10,49 13.72 .1 aiey 10
& L2,252 12.09 15,26 140,5 2353 18
& 2.297 16,34 13,57 143,9 238.7

Bl2 1 5,00 4,68 2,432 2.69% 2,68 10,04 -151,8 2584 13
2 2.382 4,72 1.93 1468.6 2976 0
3 2,402 3,88 11.15 149.9 3106 12
4 2,396 4,12 11.38 149.5 305¢ 12
5 2,401 3.9 11,19 149,8 3082 i2
6 2,401 3.92 11.19 159.8 296,0

(a)

Indirect tensile strength, psi, for specimen No. 6 in each batch.
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Bituminous mix design data by Marshall method — Series B, continued.

% AC % AC . . .
by wt, by wk, Bulk Ave, Rice tnit : Flow, - -
Specimen agg. aix 8p. BY. np. gr. Alr voids, Cowt., Stability, ib, in,
No. (wa) FB (Gmb) (cm) Vo VMA, % pef Mesa.  AdS, {x 0,01} Gradation

Bi3 1 6.00 5.68 2,431 2,446 8,61 11,02 184.7 1851 19 B-?
2. ) 2.431 061 11,02 151,7 2280 16
k) 2.432 .57 10,99 151.8 2304 16
4 2,432 0.57 10.99 151,8 2424 17
5 2.433 0,53 10,95 151.8 2400 17
6 2,434 .49 10.91 151.9 201.2

B4 1 7,00 6.47 2,405 2,420 .45 12.71 156.1 1500 26
2 2,427 0,00 11,93 151.4 1750 19
3 2,428 2,00 11,88 151.5 1830 19
4 2.431 0.00 11,76 151.7 1970 2%
5 2,431 0.00 11.76 141,71 2020 20
6 2.432 .00 11,73 151.8 155.3

815 1 3,79 3.66 2,433 2.517 3.33 9,94 151.8 2608 12
2 2,380 5.44 11,02 148, 5 3534 10
3 2,385 5,24 10,84 148.8 3853 10
4 2.399 4,68 30,31 19,7 3539 12
5 2,396 4,80 10.43 149.5 3539 1z
6 2,386 5.20 10.80 148,9 307.6

Bl 1 4,24 4,07 2,418 2.527 4.30 11.20 150,9 4035 9 c-100
2 2.363 6,47 13,22 1475 7% 10 :
3 2,367 6,32 13,07 47,7 4219 g
4 2,349 7.03 13,73 146.6 3395 11
5 2,342 7,30 13,99 146, 1 3328 1t
6 2,358 6,68 13,40 147.1 71.4

817 1 5,00 4,68 2,434 2.527 3,68 11.18 51,9 680 12
2 : 2,393 5.30 12,87 149.3 3534 i1
3 2,407 4,14 12,16 150.2 324 10
4 2,406 4,86 12,27 150.0 3515 12
5 2.400 5.02 12,42 149,8 3504 12
6 2,371 4,85 12,25 148.0 27%.4

818 1 5.26 7,63 2,376 2,382 0,25 15.98 148,13 440 13

B9 1 6.00 5.68 2,4% 2,465 1.17 12.04 152.0 1872 20
2 2,439 1,08 11,93 152.2 2304 17
3 2.442 0.93 11.82 152.4 2550 16
4 2,443 0.89 12,14 152.4 2600 17
5 2,443 0.89 12.14 152,4 2360 17
6 2.441 1,14 12,9 152.3 200.0

820 1 7.00 6.47 2,417 2,426 0,28 13.45 150.8 1400 33
2 2.437 0.00 12.74 152.1 1805 25
3 2,43 0,00 12,71 152.0 1548 26
3 2,435 0,00 12.81 1519 1656 26
5 2,43 0.00 12.77 152.0 1725 - 25
& ) 2.438 0.00 12.70 152.1 169.1

B2l t 6,00 5,68 2,411 2,438 1.14 11,8% 150.4 2370 11 c-100L
2 ' 2,403 1,47 12,18 149.9 2544 10
3 2,405 1.39 12,11 150.1 2712 10
4 2,406 1,35 12,08 150,81 2540 11
5 2,397 1.72 12,40 149.6 2654 11
3 2.397 1,72 12,40 149.6 284.5

pr2 & 1,00 6,47 2,389 2,427 1.56 13.43 149.1 1850 12
2 2.378 2.01 13.83 148.4 2218 9
3 2,373 2,22 14,01 148,1 2179 8
3 2,370 2.3 1412 147.9 205 11
5 2.377 2.06 13.86 148.3 2064 11
3 2,376 2,10 13.96 148, 3 2681

pz3 1 4,24 4,07 2.362 2,504 5.67 12,21 147,64 2400 12
2 2.307 7.96 14,25 144.0 2655 9
3 2,314 7.58 13.96 1444 3060 9
5 2.309 7.8 14,17 146.1 2381 12
5 2,305 7.9 14.33 143.8 2720 11

.8 2.291 8,51 14,85 139.8 277.3

g2 1 2,90 2.82 2.257 2.567 12.97 15,02 140.8 2539 8
2 2,261 11.92 14,87 BN 3168 i0
3 2,250 12,34 15.28 140.4 2981 9
4 2,245 12.50 15,43 140,2 2592 3
5 2.239 12,77 15,70 139.7 2256 10
6 2.260 12,74 15,66 147.8 2287

p25 1 - 5.13 4,88 2,368 2,475 4,32 12,723 147.8 2170 18
2 2,470 4,26 12,66 47,9 2675 [
3 2,390 3.43 11,92 149.1 2861 3
4 2,377 3.95 12.40 i48.3 2851 10
5 T 2373 4,12 12,54 148,1 2500 it
6 2.368 4,32 12,73 147.8 263,3
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Bituminous mix design data by Marshall method — Series B, continued.

% AC % AC
by wt., by wt, Bulk Ava. Rice i Unit ) K Flow,
Spectinen agg. mix g, RT. 8p. §T. Atx volds, wt., Stability, 1b, in.
| Nou M) (P} Gy Gy Yoo % vEA, % pef Mems. Adj. © (x 0,01)  Gradation
826 1 7.37 6.86 2,406 2.419 .53 13.14 150.1 1430 24 B=30
2 2,430 .00 12,28 15%.6 1860 22
3 2,439 0.00 11.95 152.2 2059 -3 §
4 2.433 0. 00 12.17 151.8 1980 20
5 2,432 ¢.00 12,20 151.8 19200 21
6 2435 0.00 12.09 1519 180.8
27 1 5.13 . 4.88 2,426 2.467 1,66 16,56 151.4 1930 17
2 2441 1.05 10.00 152.3 2805 17
3 2,444 0.93 9.89 182.% 2755 18
4 2,445 0.89 92.83% 152.6 2935 18
5 2.441 i,0% 10.900. 152.3 . 2600 17
6 2,451 1.05 18,00 152.3 226.2
B2 1 6.25 5,88 2,411 2.440 1,18 12.0% 150.4 1500 19
2 2,436 0.16 11.13 152.0 2400 18
3 2.439 0,04 11,92 152,2 2415 18
4 2,440 0.00 10.99 152,32 275¢ 18
3 2,442 0,90 10,91 1584 2605 18
G 2,437 0.12 11,10 152.1 214.8
B9 1 4.00 3.86 2.416 2,536 %.73 9.97 150.8 3335 10
2 2.403 5,24 19.55 149.9 4579 b3}
3 2,405 5.16 10.38 150.1 4695 11
4 2.389 5.719 10,98 1491 4335 12
5 2.403 5,24 10,46 ¢ 149.9 4286 12
& 2,390 - 5.76 10.94 149,1 -
B30 1 3.00 3.03 2,359 2,697 12.53 11.34 147,2 800 9
2 2.320 13.97 12.80 144.8 3994 19
3 2,319 14,01 12.84 44,7 3984 19
4 2,305 14,53 i3,37 143.8 3221 13
5 2,320 13,97 12.86 144,08 3683 12
& 2,308 13,25 14,42 144,0 255.8
B3l i 5.00 4,68 2.40% 2,478 2.86 10,59 150.1 2250 % A-30L
.2 2,368 4,36 11,97 147.8 2774 12
3 2,397 3,19 10,39 149.6 2678 11
4 2.411 2.62 10,37 150.4 2040 - 14
5 2,385 .67 11,34 148.8 2262 8
[ ) 2,381 3,84 11,48 148.6 269.5
B32 1 3,35 3.2 2.321 2,438 8.44 12,41 144.8 2088 14
2 2.316 8,63 12.60 144.5 2448 N
3 2.328 8.16 12.15 145,3 2722 10
& 2.321 8,44 12,61 i44.8 2300 12
3 2,323 8.36 12,33 45,0 - 2198 13
6 2.308 8,96 12,90 144,0 241.6
B33 1 7.00 6.47 2,385 2.421 1,48 13,00 148.8 1425 25
2 2.380 1.6% 13,18 48,5 1805 10
3 2,381 1,63 13,04 148.6 1548 12
4 2.393 1.15% 12,71 149.3 1622 16
3 2.392 .19 12.74 149.3 : 1715 12
[ 2.401 0.82 12.42 149.8 190,2 .
B34 1 6.00 5,68 2.379 2,434 .25 12.48 1484 1735 13
2 2,375 2,42 12,63 148.2 2352 11
3 2,386 1,97 12,23 148.9 2947 11
4 2,383 2,09 12,9 148.7 2640 14
3 2,344 3.6% 13.77 146.3 2060 12
6 2,344 3.70 13,77 146.3 235.2
B35 1 4,00 3.86 2,405 2.520 4,57 9.82 150.1 . atls it
4 2.364 6,18 11.36 147.5 2976 12
3 2,340 *.15 12.26 146,0 w2z 12
4 2,364 6.19 11.3% 147.5 669 11
5 2,340 7.15% £2.26 149.1 3041 12
6 2,338 7.23 12.33 145.9 254.0 )
B3 1 5.00 4.68 2.423 2.418 Q.00 9.89 . 151.2 2853 15 A-8
z 2,406 0.49% 10,52 150,1 3370 12
3 2.428 0,00 9,70 151.5% 3581 12
4 2,413 0.20 10,26 150,86 370 13
5 2.420 0.00 9.99 151.0 3509 12
& 2,403 0.62 10,63 149.9 321.7
B37 I 4.24 4,07 2,398 2.454 2,28 10.25% 149.6 3240 11
2 2.359% 3.8Y 11,71 47,2 3322 9
3 2,350 4.23 22,04 16,6 3297 10
& 2,337 6,77 12.69 145.8 8% 11
5 2,345 4,44 12,39 146.3 3232 13
6 2,403 4,03

10,06 146.4 263.4
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Bituminous mix design data by Marshall method — Series B, continued.
% AC % AC
by wt, by wt, Butk Ave. Rice Hrit Flow,

Specimen LT mix Bp. EY. p. g¥. Afe voids, wt., Stability, 1b, in. o

Ho. ) (r 3 G0 (6,0 Vo % A, T pef Meas,  Adf. {x 0.01) Gradation

B3B8 6.00 5,68 2.405 2,425 0.80 11,30 150,1 2030 16 A8
2 2,406 0.76 11,46 150, 2900 13
3 2,422 0,10 10,87 151,1 3000 13
4 2,415 0,80 11,13 130,7 2850 15
5 2.411 0,55 11.27 150.4 2592 15
[ 2.412 0.52 11,24 150.5 2640

B39 -1 3,3% 34 2,383 2,521 5,06 9,66 149,13 4035 10
2 2,397 8,47 12,90 1540 3655 10
3 2,330 7.56 12.04 143,64 3748 10
4 2,306 8,5L 12,94 143.9 3802 13
5 2.314 8,18 12,64 1444 3528 11
& 2.310 8,36 12.79 164.1 262,0

BG 1 2,90 £.97 2,275 2,601 12.50 12,99 142,0 3325 8
2 2,227 14,34 14.82 1390 3072 8
3 2,235 14,04 14,52 139.5 3000 8
4 2,227 14,34 16.82 139,0 2765 10
s 2.238 13,92 14,40 139,7 2544 10
6 2,232 14.13 14.63 139.3 150,86

B&L 1 7.4 6.67 2.385 2.398 0,16 13,39 148.8 1950 16 A-1
2 2.406 6,00 12,63 150.1 2600 14
3 2.397 0.00 12,95 149,6 2600 15
& 2,413 0,00 S12,37 0 150.8 2985 13
5 2,406 0,00 12.63 150,1 2735 14
6 2,401 0.00 12.81 149.8 209, 2

B42 1 5.80 5.47 2,381 2,426 1.85 12,42 148,56 1950 17
2 2,397 1.1% 11.83 149,56 2918 13
3 2.395 1.28 11.81 149.4 3302 12
& 2,398 1.15 11.80 149,6 3384 12
5 2,339 1,52 12.13 149,1 2178 13
[ 2,396 1.92 12,04 149.4 254,1 ;

843 1 3,00 3.03 2,298 2.529 9,11 13,29 1434 2919 9
2 2,295 9.23 13.41 143.2 3870 8
3 2,291 9,39 13,56 143,90 3820 $
4 2,288, 9.51 13.67 42,8 2785 10
5 2,280 9.83 13,97 142.3 2450 10
6 2.289 9,48 13.63 142.8 235.6

B44 1 4,24 4,07 2.365 2.352 7.33 11,72 147 .6 3720 9
2 2.304 9.72 14,00 143.8 3385 9
3 2.280 10,66 14,89 142.3 3266 10
4 2,274 10,90 15,81 41,9 azs il
5 2.297 16,00 15,96 143.3 3218 19
6 2,274 10,89 15.12 143.3 269.6

B4S 5,00 4.68 2,393 2,450 2,33 11,24 149.3 3275 13
2 2.365 3,48 12,28 47,6 4560 11
3 2,381 2,82 11.69 148.6 4363 11
4 2,371 3,23 12,10 148.0 4278 31
5 2.331 4,86 13,54 145,5 3950 il
[ 2,342 4,32 1314 45,1 286,9

B4G 1 5.00 4,68 2.390 2,455 2.53 11.15 149.1 3105 il A-30LH
2 ’ 2,338 : 4,75 13,08 £45.9 3395 11
3 2,345 4,46 12.82 146, 3 3259 10
& 2,329 5.11 13.42 145.3 2957 11
5. 2,335 4,07 13,19 145.7 2957 10
6 2.320 5.48 13,74 144.8 2904

BAT 1 4,00 3,86 2,329 2,567 8.3 12.67 145,3 3149 10
2 2,375 6.72 10,91 i48.3 2864 10
3 2,278 10,56 14,58 142.1 2904 10
4 2,279 16,52 14,55 142,2 2558 11
5 2,263 11,15 15.15 141,2 W92 11
6 2.276 7.00 14.66 142,0 289,3

BAS 1 7.00 6,47 2,384 2.427 1.78 13,04 148.8 1730 21
2 2,393 1.41 12,74 149.3 2405 16
3 2,382 1.87 R} 148,6 2021 12
4 2,385 1.7 13,00 148,8 2045 17
5 2,396 1,29 15,60 149.5 2208 16
£ 2,374 2,02 14,20 148.1 2711

B4% 3.00 3,03 2,280 2,538 10,17 13,17 142.3 2716 9
2 2,238 11,82 15,36 13%.7 2558 9
3 2.245 11.55 15.09 140, 1 2604 8
4 2,200 13,32 16,86 137.3 1976 3
5 2,193 13.60 17,06 13%.8 2046 $
6 2,220 12,54 138.% 176, 2

16,04
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- Biktuminous mix design data by Marshall method - Series B, continued,

% AC % AC .
by wt, by wt. Bulk Ave, Rice . Untt Fiow, .
Speciman agg. mix &P. &Y. 8p. BE. alr volds, wt., Stabiliity, ib, in, )
Ho. (Wa) ) (Gp) ’ L Vyr & VMA, % pcf Meas,  Adjf. {(x 0.01) cradstion
BSO 1 6,00 5.68 2,394 2,418 0,99 i1.93 149.4 2055 15 A~30LH
2 2,346 2.98 13,70 £46.64 2260 10
-3 . 341 3.18 13.88 146.1 2553 12
[ 2,344 1,06 13,77 146.3 2683 12
5 2,315 4,26 14.84 144,5 2395 9
& 2.342 3.14 i3.85 146.1 247.3
851 1 4,00 3.86 7.284 2.493 8.39 14,12 142.5 1816 10 AR
2 . z,280 8.5% 14.27 142.3 3162 10
3 2,291 g.11 13.86 143.0 3195 19
& 2.286 8,31 14.0% 142.6 383 15
5 2,267 e.07 C 14,76 141.5 2866 14
& 2,268 4,02 4,73 141.3 233.4
BSZ & 4.69 4.48 2.374 2.443 2,80 11.32 14B.1 2155 12
2 z.311 3.38 13,70 44,2 2550 19
¥ 2.297 5.96 14.19 1643.3 2581 9 .
& 2,319 5,06 13,37 144.,7 27289 12
5 2,313 5.30 13.60 144.3 2790 131
& 2,306 5.61 13,86 143.9 248,1
B53 I 6.00 5.68 2.383 2.416 1.34 12,18 1487 1820 13
3 2,351 2,67 13,95 1467 2506 1
3 2,360 2.29 13.62 147.3 2568 11
4 Z.368 1,96 12.65 147.8 83z 12
3. 2,370 1,68 12,58 147.9 2803 12
. & 2,368 1.95 12.65 £46,8 263.0
B54 L 3.00 3.03 2.264 2.543 Lo.97 14.14 £41.3 2375 10
2 2,244 i1.76 14,90 4o 0 3240 9
3 2,252 t1.45 14,60 140.5 3509 10
4 2.263 11,01 4. 18 41,2 3600 9
5 2,235 2.1 15,24 139.5 3283 10
& 2,233 12.19 15,32 141, 3 174,0
855 1 7.00 6,47 2.377 2.3992 0,92 13.03 148,3 1990 13
2 2.331 2,84 14,74 145.5 2325 13
3 2.326 3.05 14,92 145,1 2306 11
4 2,33 2,63 14,33 145.8 2568 11
3 2,335 2,67 11,02 165.7 2301 14
6 7.311 3.67 15.47 144.2 247.6
B56 1 3.00 3,03 2,259 2,679 12.00 15,34 141.6 3055 8 anl
2 2,236 13,28 16.37 139,35 312 8
3 2.257 12.47 15.79 140.8 3715 1
4 2,245 12,93 16,23 140.1 640 9 .
5 2.208 14,37 17.62 137.8 2976 9
6 2,226 13.69 16,9% 138.9 162.3
BS7 1 7,00 6,47 2,405 2,441 1.46 13,48 150,% 2450 15
2 2,379 2.53 14,39 148.4 kii13] 12
3 2.398 1,78 13.70 148.6 590 X2
& 2,373 2.77 14,60 148.1 667 12
5 2.372 2,78 15,26 148.0 i 13
6 . 2,369 2,95 14.75 147.8 3{1.2.6
858 1 4.00 3,86 2,305 2,558 §.90 14,14 143,8 2698 8
2 . 2,252 11,97 16.70 140.5 3134 g
3 2,256 1,81 16,95 140.8 2302 Ed
4 2.232 12,75 17,44 139,3 720 9
s 2,218 13,30 17,93 i385 2360 9
] Z.240 12,43 17,14 139.8 203.7
B5® I 6,00 5.68 2.393 2.464 2.89 13.16 149.3 3100 i
H 2.350 4.63 14,72 146.6 890 16
¥ 2.352 4,55 14,64 146.8 019 9
& 2,357 4,35 14,46 147.1 3250 10
5 2,360 4,23 14,33 147.3 nzs 11
& 2.366 3.98 16,14 147.6 97,2
B6G 1 5.00 4,68 2,388 2,506 5,69 12,42 149.0 3697 10
2 2,327 7.13 14,66 145.2 232 g -
3 2.328 7,09 14.62 145,3 3091 Ll
4 2.320 1.61 14,91 1648 3023 11
5 2,334 §.85 14,44 145.6 3218 11
3 2,331 6.98 14,31 145.5 279.7 .
B&l 1 5,13 4.88 2,390 2.413 0.93 11,23 149.1 2620 L7 A-BLH
2 2,386 1,10 £, 28 148,9 3202 E2
3 2.389 0,97 11,27 149.1 3z 13
4 2,375 1.55 11.7¢ 148.2 2722 13
5 2.369 1.80 12.01 147.8 3082 12
6 2.375 1,58 11.79 150.3 260.2
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Bituminous mix design data by Marshall method — Series B, continued,

% AC % Ag

by wt. by wt, Bulk Ave, Rice Unit: Flov,

Speciman agg. mix #op. gr. BP. BE. Mr voids, T Btability, 1b, in.

e, W) ) [CIPR I ©,) Vs % WA, % pef Meas.” Ad}.  (x 0.01) Gradation

62 1 7.14 6.67 2,385 2.390 0,18 13,08 148.8 1615 25 A-BLR
2 2,395 0,00 12,72 149.4 1838 22
3 2,388 0,06 12,97 149,40 1772 21
& 2,397 0,00 12,65 49,6 2131 17
5 2,394 0.00 12.76 149.4 1850 20
6 2.387 0,11 13.01 148.9 252.5

863 1 &,00° 3.86 2.387 0,450 2,88 18.39 148.9 840 13
2 2,326 5,07 12,68 145,1 2688 8
k] 2.343 4.30 11.97 146.3 3329 11
& 2,341 &, 46 12,12 146, % 1804 1z -
5 2.33 4.66 12,31 145.8 1953 e
6 2,331 4,86 12,49 145.5 177.6

B4 1 6.00 5.68 2.399 2.397 .74 12.38 148,4 1420 21
2z 2,399 0.00 11.65 149.7 2606 13
3 2,385 0,07 11.79 149, 4 1939 18
4 2,395 0,07 11,79 149, 4 2246 19
5 2,395 0.07 11,79 149, 4 2016 17
8 2,596 0,04 11,78 149.5 188.4 .

B65 1 2.990 2.82 2.335 2.524 7.48 11.40 145.7 3038 10
2 2,307 8.59 12.46 164.0 2981 - 1k
3 2,305 8.67 12,53 143.8 2971 .10
4 2,293 9,14 12.99 143,31 2674 12
5 2,271 10,02 13.82 141.7 2413 1
6 2.277 9.79 13.60 142,14 202.6

866 1 6,25 5,88 2,39 2,416 0.84 12,19 1494 2590 16 T30
2 2,392 0,92 12,26 149,3 3235 12 .
3 1.290 1,01 12,34 149.1 3182 13
4 2,397 0.72 12.08 149.6 - 3082 13
5 2,392 0.92 13,26 149.3 3274 13
& 2,392 0.91 12.26 149.3 260.2

BEY 1 5,00 4,68 2,382 2.469 3.50 11.52 1486 3615 11
2 2.360 4,39 12.33 147.3 4387 1t
3 2.393 3.05 1.1 149.3 4580 10
4 2,374 3.82 11,81 168.% 4368 12
5 2,358 4.15 12,11 147.6 &1l 12
[ 2.376 3.73 11.74 147.0 318.7

BSS 1 3.79 3.66 2.363 2,511 5. 90 11.28 147.5 3078 10
2 2,338 6,90 12,22 145,9 4094 9
3 2,338 6,90 12.22 145.9 3892 10
4 2,364 5.86 11.24 147.1 ’ 3086 11
5 2,358 6.10 11,47 146.0 . 3696 Sl
K 2,340 6.81 12,14 146.0 215,90

Bsd 1 3,00 3.03 2,316 2.601 10,95 12,48 144.5 3264 9
2 2,269 12,78 14,25 . 14L.5 1390 10
3 2,272 12.64 14,14 141.8 3213 10
4 2.250 13,48 14.97 140.4 2804 9
5 2,260 13,10 14,59 141.0 3209 10
3 2.269 12.76 14,25 141,86 204,5

B70 1 7.00 6,47 2,370 2.419 2,02 12,89 147.9 1570 23
2 2,397 0.%0 12.63 149.6 2145 15
3 2,401 0.74 12,48 149.8 2141 2
& 2,408 0,41 12,19 150.3 2180 2
5 2.395 0,99 12,70 149.4 2030 17
6 2,394 1.03 12.74 149.4 2045

B7t 1 7.14 6,67 2,378 2.3719 0,02 13,14 148,54 1395 35 A-4L
2 2,409 0.00 400 1503 1985 19
3 2,395 0,00 12,55 149.4 1900 23
[ 2,39 .00 12,55 149.4 1910 23
5 2,397 0.0 12.44 149.6 1622 1}
5 - " - . - ;

B72 1 5.00 4,68 2,370 2.439 2.82 11.58 147.9 2580 12
2 2,350 3.64 12.33 1466 3075 12,
3 2,357 1.3 12,07 147,1 2311 13
4 2,372 2.4 11,51 148.0 3024 1z
5 2,354 3.48 12,17 146,9 2808 12
6 2,361 4.02 12.66 1661 239.7

o573 1 4,24 4,07 2.39% 2,547 2,13 10,08 159, 4 2570 17
2 2.33% 6,54 12,29 145.8 3226 11
3 2,392 2,25 10.19 149.3 3365 1
& 2,370 3,15 11,01 147.9 3134 13
5 2,373 3,03 10.90 148.1 3086 16
6 3.72 11,54 147.0 257.0
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Bituminous mix design data by Marshall method - Series B, continued.

% AC % AT
by wt, by W, Bulk Ave. flce . Unit Flow,
Spocimen B8R, mix Bp. Y. Bp. Y. Mr voids, wt., Stabiltity, 1h, in.
No, (wa) (Pﬂ) (Gmb)‘ {Gm) Vv, % YMA, % pef ¥ean, Adj, (X 0.01) ©radation

B4 1 3.o0 3,03 2,299 2,383 11.00 12.75 143,53 321 10 A-bE
b4 ’ ' 2,293 11.23 12.98 3.1 3120 10 .
3 2.2 10,50 12.25 144.3 3138 12
[ 2,288 11,43 13,18 142.8 2316 13
5 2.303 10.85 12.59 43,7 32564 12
[ 2,296 11.%2 12,86 i43.3 259.3

wE 1 3,80 5.49 2,406 2.417 0.43 11.00 50,1 1805 18
2 2,384 1,34 11.82 148.8 2648 17
3 2,392 1,01 11.52 149.3 3024 15
& 2,388 1.18 11.67 149.0 2136 15
5 2,388 1.18 11.87 149.0 2222 . 16
& 2,411 .25 10,82 1504 242,73

BiS 1 7.00 647 2.395 2.392 0,00 12.50 ‘149.4 1725 23 A-GLH
2 2,407 0.00 12,06~ 150.2 1968 18
3 2.39% 0.00 12,50 149.4 2064 20
& 2,402 0.00 12.24 149.9 1886 18
s 2,407 0.00 12.06 150.2 2136 17
5 2,407 0.00 12.06 T150,2 184.3

87 1 2,90 2.82 2.2%% -#.565 10,36 12.73 143.5 2883 9
2 2.289 10,75 13,11 142.8 515 1
3 2.304 10,17 12.5& 143.8 3z 10
% 2.2680 11.10 13.45 142.3 3298 10
5 2,281 11,06 13.41 142.3 2976 10
[ 2.242 £2.%9 14,89 139.9 186.2

878 1 5,00 4,68 2,39% 2,643 1,98 10,86 . 149.4 2245 14
2 2,391 2,11 10,97 149.2 2897 12
3 2.379 2.60 11,42 148.4 3336 12
4 2.364 3,21 11,98 7.5 3069 12
5 2.363 3.2% 12.02 147.5 2906 14
L] . 2,381 2.11 10.97" 147.5 330,6

379 1 6.00 5.68 2,398 2.19% 0.05 11.65 149,6 1730 19
2 2,391 0.4 1t,9t 149.2 2813 13
3 2.391 .34 11,91 149.2 3627 14
4 2,394 0.21 1L.80 149.4 2975 13
5 2,385 G.5% 12,13 }4B6.8 000 12
[ 2.1 0.92 12,42 148,13 332,7

RSO 1 4,00 3.86 2,390 2,452 2,52 10,24 149,1 3150 1%
2 2,367 5.%1 13.36 6.0 2884 10
3 2,322 5,30 12,80 166,9 3050 9
4 2,317 5,350 12,99 144.5 2943 i1
b1 2,34 C AL 11.97 46,3 2993 11
6 2,387 4,28 1L.86 146.5 320.6

B3l 1 313 3,03 2,241 2,580 13.47 15.21 139.8 3506 9 A-~8H
2 2,241 13.47 15,21 139.8 3840 8
3 2,223 4,17 15,89 138.7 3581 g
&4 2,224 L4123 15.86 136,83 2988 10
5 2,226 4,05 15.78 138.9 Era v i2
6 2.229 L3, 94 15,67 139.1 19,0

B82 1 5,03 %.87 2.389 2.414 1,02 12.07 149.1 2264 19
2 2,391 0.94 12,00 149.2 07 12
3 2.373 1.68 12.66 48,1 2960 13
4 2,385 1.18 12,22 145.8 2703 16
5 2.3%% 0.81 11.89 149.4 2562 17
6 2.389 1.04 12,47 149,1 350.1

883 1 6.90 6,46 2.378 2,399 .85 S13,21 148.4 1798 27
2 2,398 0,02 12,48 149.6 2220 17
3 2.385 0,36 12.96 148.8 2125 17
4 2,398 6,02 12,48 149.6 2213 21
5 2.39% 0,10 12.55 149.5 2161 18
] 2.397 ©,07 12,52 149.6 2E%.1

pg4 1 4,88 4.567 2.317 2.453 3,11 - 11.40 148.3 2305 15
2 2.340 : 4.62 . 12,78 46,0 592 11
3 2,337 4.74 12.8% 145,8 T4 13
4 2,349 4,25 12,45 146,56 3705 14
5 2,329 5,07 13,19 145,3 235 13
] 2. M7 4,32 12.52 146.5 358.1 =

585 1 4,01 3,85 2.37 2.551 9,17 13,08 144,56 2925 11
2 2,271 10.97 14,80 1.7 3264 11
3 2,238 i1, 48 15.2% 1409 3185 10
4 2,221 12,93 16.68 138.6 2392 i
5 2.236 12,24 16.12 139.5 2609 15
6 2.224 12,62 16.57 140.7 234.6 .
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Bituminous mix design data by Marshall method — Series B, continued.

% A % AC .
by wt. by wt, Bulk Ave, Rice nit - Flow,
Specimen agg. wix 8p. gr. Bp. BY. Alr voids, wt,, Btability, 1b, in.
No. ) (Pe) (Grnb) (Gm) v, % VA, % pef Meen.  Ad). (X 0,01} Grn(ipl:iou
B86 1 4,00 3.85 2.354 2.54L L1 11.97 46.9 3525 11 B-BL
2 2.289 9.93 14.49 142.8 3583 12
3 2,310 9.10 13.61 44,1 4176 13
& 2,306 9.26 13,76 143.9 3593 13
5 2218 10,36 14,81 152.1 2855 13
& 2,264 10,90 15.33 141.3 261.4
387 1 3,33 323 2,268 2.602 12,83 14,63 141.5 3278 10
2 2,268 12,83 14.63 141,5 4074 1t
3 2.254 13,37 15,16 140,6 4092 12
4 2,219 14,72 16.48 138.5 2675 12
5 247 13,64 15.43 140.2 2907 12
6 2,247 13,64 15,42 140.2 229.6
BRE 1 6.67 6.2% 2,371 2,409 .55 13,54 148.0 - -
. 2 %.387 0.89 12.96 149.0 2412 17
3 2,393 0.64 12,74 149,3 235% 23
& 2,389 0,80 12,89 14%.0 2380 22
5 2,390 0,76 12.85 149.1 2710 22
& 2,39 0.60 12,70 149.4 289.3
B8Y t 4,67 4.46 2.362 2,486 4,92 12,23 147.4 2758 14
4 2,333 6,09 13,30 145.6 4196 12
3 2,128 6.29 13,49 145.3 a7 13
& 2,318 6.69 13,86 144.6 3125 13
5 2,321 6.57 13,75 1448 3059 14
) 2.1301 T.3% 14,49 143.6 263.7
BSC 1 6.90 5.66 2.397 1711 i
2 2.0 i.12 13,04 147.9 1546 25
3 2,380 9.70 12.67 148.5 3836 10
&4 2,367 1.24 13.15 147,71 26353 9
5 2.380 0,70 12,66 148.5 2838 19
6 2.396 0.46 12,47 148,9 320.7
BoL 1 4,91 4,68 2,336 2.486 6.02 13,63 145.8 3499 10 B-30L
2 2,278 - 8.3% 15.77 143,1 3302 12
3 2,295 7.67 15.14 i43.2 3676 1t
& 2.277 8.239 i5.81 162.1 arzl. 13
3 2,274 8.51 5.%2 141.9 2736 12
6 2.25%9 4.13 £6,48 141.0 264, 2
#92 1 6.92 6.47 2,350 2,388 1,58 14,74 146 .6 1948 19
z 2,360 .16 E4.38 147.3 2209 1
3 2,378 Q.41 13.73 148.4 2390 17
& 2,357 1.28 14,49 147, 207% 17
5 2.349 .62 146,78 146.0 1974 19
& 2.355 1.38 14,56 147.0 298.9 }
5983 1 3.35 3.24 2.187 2,560 14,55 17.92 136.3% 2305 1L
2 2.175 15,02 18.37 135.7 237t 10
3 z,177 14,94 18.2% 135.8 263 13
4 2,195 14,26 17.62 137.0 2218 1
5 2,183 14,70 18,06 136.2 2171 12
& 2,179 14,86 18.22 136.0 168.8
394 1 6,25 5.88 2,363 2,432 2,83 13.73 147.5 2253 12
2 2,326 4,35 15.08 145.1 3068 13
3 2,325 4,39 15,12 145.1 3736 11
[ 2,33 4.16 14.89 145.5 3907 14
5 2,326 4,35 . 15.08 155.1 3557 13
[ 2.326 %.35 15,08 145,1 3121
B95 1 .79 3,66 2,248 2,526 11.00 15,99 40,3 2197 12
2 2.232 11,63 16,59 139,3 353 1t
3 2.209 12,54 17.45 137.8 2803 13
& 2.7 12,22 17.15 138.3 2453 12
5 2.207 12,62 £7.52 137.7 2579 13
6 2,197 13,02 £7,90 137.1 285.3% .
196 1 6.25 5.88 2.399 2,470 2,88 12,92 149.7 2608 16 ;-7
2 2,374 3.89 13.83 148.1 3350 15
4 2.365 5.26 14,16 147.6 3344 13
5 2.362 4,38 14,26 147.4 3736 12
6 2,382 3,56 13,54 148.6 -
B97 1t 3,13 3,03 2,253 2.601 13.34 15.74 140.6 3183 8
2 2.215 14.81 17.17 138,2 2890 3
3 2,231 14,19 16,57 13%.2 3077 9
4 2,237 13,96 16,34 139.6 2708 9
3 2,238 13.92 16,31 139.7 2757 9
[ 2.207 17.46 137.7 IBP.O i

15.1%
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Bituminous mix design data by Marshall method — Series B, continued.

% &G % AC
by wt, by wt. Batk Ave. Riea Unit Flow,
Specimen agg. nix BP. gY. 8p. Er. Alr voids, wt., Btabtliity, 1b, in.
Wo. (Hn) (r,} (Gmb) ) V. % VMA, % pef Weas.  Adf. (x 0.0.1) . Gradation
598 1 4.02 3.86 2,299 ‘2.573 10.63 14,76 143.5 3552 19 Cc-®
2 2,271 11.72 . 15,80 141.7 81z 9
3 2,268 11.84 15.91 141.5 3764 10
4 2,261 12,81 t6,17 141,41 3239 1t
3 2.260 12.15 6.21 141.0 2971 11
6 2,246 12.71 16.73 140,2 - 2715.8
B9 1 4,91 4.68 2.363 2,53 6,89 13.1% 147.5 IThT 10
2 2,262 11.66 i7.58 139.9 2520° 13
3 2.256 1,11 17.07 40,8 3015 12
4 2,236 11,89 17.80 139.5 2345 13
5 2,279 10,20 16.22 142.2 342 13
6 2,279 ) 10.20 16.22 1422 315.1
B1OG 1 6.70 6,28 2,393 2,430 L.52 13,51 149.3 15466 26
4 : 2,603 £.03 13.07 150,1 2241 21
3 2,491 1.19 13.22 149.8 2173 19
& 2,406 0.99 13.04 150, 2369 21
5 2,406 0.99 13.04 i%50.1 2418 21
6 2,408 0,90 12.97 15¢.3 265.2
Biol 1 2.91 2.83 2.260 2,590 12.74 16,21 141.0 2850 7 B-B
2 2,260 - 16.21 41.0 2800 9
3 2,260 - 16.21 41,0 2820 $
& 2,260 - 16.2% 141.0 2600 9
©5 2,240 - 16.95 139.8 2522, 9
6 - - - - -
B102 1 .03 3.87 2,290 2.472 7.36 i5.01 142.9 2820 10
2 2,250 8.98 17.48 14G.4 2400 g
3 2,260 8.58 17,13 141.0 3234 7
[ 2,274 8,17 16.74 141.6 2350 g
5 2,270 8.17 16.74 141.6 2300 10
6 2,290 7,3 16,01 142,9 191.3
BIO3 1 6,43 6,548 2,380 2.458 3,17 i5.01 48,8 2475 15
2 2,380 - - 48,5 050 13
3 - - - 148.5 3200 13
& 2,380 - - 148.5 3168 T4
5 - - - 8.5 . 3267 14
] 2,380 - - 142.9 29,5
BI04 1 6.04 5.70 2,3%0 2,463 2.96 14.01 £49,1 2800 12
2 2,39 2.96 14,01 149.5 4050 11
3 2.3%9 2,60 13.69 i49.7 4700 12
4 2,399 2,60 13,89 149.7 4100 13
5 2,393 2.84 13.90 149.3 4090 13
[ 2,386 3.13 14,15 148.9 274.%
B105 1 5.15 4,89 2,312 2.4%4 7.30 16,10 1443 2328 10
2 12,331 6.53 15,41 145.5 3960 il
3 2,332 6,52 15,38 145,5 1969 1
4 2,430 2,57 11.82 151.6 4100 12
5 Z,307 7.67 16.28 1440 3332 12
6 2,329 7.3 15.49 145.3 247.2
B106 % '3.80 3,66 2,334 2.518 7.31 15.85 145.6 3058 11 A-8L
2 2,320 7.87 16,36 144.8 3437 12
3 2,350 6.68 5,28 146, 6 3109 i3
4 2,329 9,77 12,28 145, 3 3466 12
5 2,298 8.74 13,45 1434 959 18
& 2,321 7.84 12,59 44,6 300.2
B1O7 1 3,3 3.25 2,320 2,600 10,77 18,31 144.8 3405 i1
2 2,309 11.19 18.69 1461 4342 12
3 2,315 11.060 18,352 144 . 4 4699 3
4 2.304 11.38 11,86 143.8 4197 12
5 2,797 11.85 13,12 143.3 3302 ¥
8 2,290 11,92 13,39 142.9 241,9
8108 1 6.04 5.70 2,395 2.443 1.94% 15,59 149.% 1804 3t
2 2,382 2.47 16,05 148.6 1931 20
3 2,395 1,94 15,59 145%.5 - 1909 15
& z,395 1.94 15.5% 149,% - 1920 22
5 2,309 2.19 15,81 1449.0 1692 i3
& 2.398 1.8¢ 11.60 149,6 258,8
BlO% 1 6.9 6.49 2.377 2.392 ¢.61 16,04 148.3 1581 13
2 2,419 0.00 . 57 150.9 1824 23
3 2,379 0.53 £5.97 148,5 1847 2%
4 2,392 0.00 £5.52 149.3 1733 23
3 2,390 0.07 15.38 49.1 1594 6
3 2,398 0,00 12.34 14%.6 265.9 :
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Bituminous mix design data by Marshall method ~ Series B, clonﬁinued.

% AC % AC
by wt, by wt. Bulk Ave. Rice fniy . . Flow,
Specimen BER. mix 8p. gY: 8p. 8T, Atr voida, we., Stabiliey, 1b, in. .
Ro, W) (Pa) (Gmb') (Gm) Vi, % VMA, % pef Meas,  Adj. (% 0.01) Credation
8180 1 4,92 4,69 2,398 2.443 1.85 13,10 149 .6 1871 27 A-81,
2 4,397 1.89 13.13 149.6 2195 8
3 2.402 1.68 12,95 149.9 2278 22
4 2,403 1.64 12,91 149.9 181 n
5 2.407 1,48 ¥2.77 150.%2 2039 3
6 2,401 1.72 10,54 149.8 789,33
BLL1 1 4,00 3,85 2.290 2.557 10,43 19.25 142.9 3 9 B-1081,
2 2,271 £1.18 19.92 141.,7 3373 144
a 2.247 1z2.12 20,77 140.2 3140 5
4 2,255 11,80 20.48 140.7 335 131
5 2,261 12.35 20.97 139.8 2519 13
6 2.235 12.59 16.32 139.5 259.5%
B¥l12 1 3.33 3,23 2.226 2,618 14.96 22,15 138.9 3202 8
2 2.189 i6.38 23,45 136.6 2604 )
3 2,190 16,34 23,41 136.7 2705 9
4 2.210 15,57 2. 137.9 235 31
5 2.194 16,15 23.26 136.9 1856 i1
6 2.201 15.93 17.06 137.3 1856.0
Bli3 1 6.89 §.44 2.376 2,426 2,06 17,36 148.3 2129 12
2 2.369 2.3 17.60 147.8 2639 10
3 2,373 2,18 17.46 1481 2757 9
4 2.378 1.97 17,28 1484 2558 12
.5 2,370 2.30 17.56 147.9 10
6 2.365 2.51 13.84 147.6 3i5.1 X
Bl14 1 6.00 5.66 2,380 2,434 2.22 15%69. 148.5 2222 12
2 2.334 4.1 1732 145.6 2385 1
3 2, 34 - 3,79 16.97 146.3 2512 19
& 2,346 3.62 15,90 146.4 2381 13
5 2.350 3,45 16,75 146.6 2894 i2
] 2,342 3.78 13,9 146.1 297.7
Bll5 1 4.89 4.66 2.373 2,456 3.31 14,38 148.2 2404 i
2 2.325 5.34 16.17 145,1 3007 i0
3 2,350 4.33 15.28 146.6 3371 11
& 2.334 4,98 10.85 145.6 2759 12
S 2,334 4.98 10.85 145.6 2824 3
6 2.324 5.38 13.72 145.¢0 308.1
Blle 1 5.3 3.25 2,351 2.604 9.72 17,3 146.7 4242 8 c-8L
2 2.305 11.48 18,97 143.8 4011 9
3 2.28% i2.10 19,54 143.8 3899 9
% 2.299 11.71 19.18 143.5 3331 9
5 2.282 12.37 19,78 142.4 3007 H
6 2.258 13.29 14.93 140.9 203.4
B117 1 6.71 6.29 2.423 2,433 4.3 15,63 151.2 1682 %
2 2,439 3,00 15.08 152,2 288 0
3 2.442 4.00 14,97 152.4 1376 20
4 2,447 4.00 14,80 152.7 258¢ 17
5 2,439 4.00 11,52 152,2 2548 9
3 2.432 0,00 12,25 151.8 230,80
B1i8 4,03 3.87 2.357 2,578 8,57 17.6% 147.1 3636 9
2 2,313 14,27 19,22 144.3 3736 i0
3 2.583 18,62 19,55 143.8 3562 i0
4 2,331 .58 18,60 145.5 3936 12
5 . 2,302 10.70 19.61 143.6 3109 12
& - 2,359 8.50 11.69 147.2 R77.9
a9 1 6.04 5.70 2.412 2,445 1.34 15.09 150.5 1528 5
2 2.431 0.36 14,42 151.7 - -
3 2,41 9.56 14,42 151.7 2382 1%
[ 2.432 9.52 14,38 151.8 2952 1%
5 2.431 ¢.56 15,42 151.7 2524 1%
& 2.419 1,06 11,17 150.9 255.7
B120 % 4,70 4,49 2.421 2.55% 5,23 16.10 151.0 2788 13
2 2,407 5.78 16.59 150.2 3681 12
3 2,399 6.09 16.86 149.7 3533 i3
& 2.405 5.85 16.65 150.1 3611 13
5 2,393 625 17,00 149.4 3172 14
& 2,372 7.16 11.78 148.0 318.5
Bi2l I 313 3.04 2.329 Z,609 10,72 17.80 145.3 3667 11 A4
2 2.271 . 12.75 19.85° 1417 3153 8
3 2.265 1318 26,07 14%.3 3234 8
& 2,278 i2.68 19.61 142.% 2853 iz
5 2,276 12,16 19.68 142,0 22 13
6 13.07 14,33 14L.5 2:2.9

2.268
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Bituminous mix design data by Marshall method — Series B, continued,

% AC % AC
by wt, by wt. Bulk ‘Ave. Rice Unit Flow,
Speciman agg. ik ap. gr. 5p. gr. Alr voids, wt., Stability, 1b, fn.
No. LR @) (e > 6, R AT yHA, % pef Meas.  adj. (x 0,01}  Gradatfon .

Blzz 1 4,972 4.69 2,409 2.478 2.79 14.69 150,3 2872 12 pr
2 2.369 4.41 15.52 147.8 3216 it
3 2.358 4,85 15,91 7.1 3122 3]
4 2.364 4,61 15.70 147.5 3010 10
5 - 4.77 15.84 147.3 3253 1t
6 2.339 ] 5.6 13.16 146,0 280.5

3123 1 65.04 5.70 2.397 2.421 0.97 15.63 149.6 1839 17
2 2,419 0.07 13.86 150.9 2294 16
3 2.415 0,23 14.00 150.7 2308 16
4 2.399 0.89 14,56 149, 7 2249 16
5 2,604 0.68 1438 150,0 1989 17
6 2.404 0,70 11,69 150.0 228.6

BLah i 4,03 3,87 2,355 2.506 6.0t 15.12 147,0 2253 11
2 . 2.324 7.25 16,24 145.0 3526 11
3 2,346 6.37 15.45 146.4 3255 10
4 2,337 6.73 15.77 145,8 2980 11
5 2,331 6.97 15.99 165.% 3678 11
6 2,326 7.18 12,90 145,1 282.1

B125 1 6.71 §.29 2,391 2.401 0.39 15,43 149.2 1729 20
2 ‘ 2.39 0,19 15.26 149.5 2185 15
3 +,403 0,00 15,02 159.9 2209 14
4 2,396 0,19 15.26 149.5 1962 15
5 2,396 0,19 15,26 149.5 1883 15
8 2.3%4 0.29 12.60 149.4 2260

3126 1 4.90 4.50 2,405 2.497 3.68 14.50 150.1 3136 13 B-100
2 2.375 5,88 15,57 148.2 3480 2
3 2,378 5,76 15.46 148.4 3736 12
4 2,365 5.28 15,92 47,6 3429 12
5 2.361 5,44 16.06 147.3 3250 4%
6 2,335 6.49 14.04 145,7 285.8

B127 1 6.01 5.50 2,388 2,433 1.85 14.98 149.0 2051 18
2 2,388 185 14,98 149.0 3030 12
3 2.391 1.73 14.88 149,2 3059 %
4 2,386 1,93 15,05 148,9 1633 14
5 2.39 1.60 1417 149.4 I 13
6 2,381 2,14 132,26 148.6 279.2

B128 1 3.12 2,90 2.306 2.578 10.55 17.24 143.9 3390 8
2 2.259 12,37 18.92 141.0 3496 8
3 2.279 11,59 18,20 142.2 3729 9
4 2.287 11,28 17.91 1427 3410 1l
5 2,251 12,68 19,21 140, 5 2513 10
6 2,263 12.22 15.29 1412 187.0

p129 1 6.90 §.30 2.373 2,426 2,16 17.11 148.1 1280 32
z 2,401 ’ 1,01 16.14 149.8 2193 20
3 2,389 1,09 16,20 149.7 241 20
4 2,401 1.01 16.14 149.8 2460 n
5 2,396 1,21 16,30 159, 5 2136 22
6 2,389 1,50 13,79 149.1 211,9

8130 T 4.01 178 2,305 2,360 9,94 18.47 143.8 3038 1
2 2,260 11.70 20,06 1410 3369 10
3 2,267 11,42 19,81 141.5 3144 10
4 2,251 12,05 20,38 140,5 2802 10
[ 2,259 11.74 20,19 41,0 2636 1t
6 2.253 11.98 16,36 140.6 216.5

B3l 1 6,03 5.70 2.418 2.458 .61 15,39 15%0.9 2612 4 ¢-8
2 2,399 2,39 16.06 149.7 371 1
3 2.391 278 16. 34 149,2 3203 11
4 2,411 1.90 15.64 150.4 3386 12
5 2.406 2,10 15,81 150.1 1272 12
6 2,405 2,16 12,50 150.1 307.5

B13Z 1 6.92 6.50 2,407 2,433 1,87 16.72 150,2 1708 70
2 2,417 0,66 16,37 150,8 2320 12
3 2.423 0.41 16.16 151.2 2445 131
4 2.427 0.25 16.03 1554 2684 6
5 2,422 0,45 16,19 151.1 2399 16
6 2.415 Q.74 12.88 150.7 211.9

5133 1 4,02 3.90 2,24 2,366 11.38 20.45 41,9 2841 8
2 : 2.251 12,28 20.06 140.5 3185 9
3 2,260 11.93 20,74 11,0 3527 8
4 2,271 11,50 20,36 1.7 3579 10
5 2.256 12,08 20.88 160.8 3143 10
6 2.256 12.08 16,36 140,4 2t4.1
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Bituminous mix design data by Marshall method — Series B, continued.

% AC % AC .
by wt, by wt, Buik Ave, Rice tUnit Flow,
Specimen agsg. mix sp. gr. Bp. ET. Atr voids, Wty , Stability, 1b, im,
No., (Wa) (Pa) (Gmb) (Gm) Vv, % VMA, % pef Meag, Adj. {x 0,013 fradation

Bid 1 4,91 4.70 2.367 2.527. 6.33 i7.45 MWT.7 2993 9 c-8
2 2,325 .00 i8.93 145.1 398L 10
3 2,314 8.43 19,31 44 4 3868 11
&4 ,333 7.68 18.65 145.6 4114 iz
5 2.319 8.23 19,13 146.7 3663 12
6 Z.311 8.55 15,03 44,2 289.9

B135 1 3.13 3.08 Z.241 Z.586 13,35 20,97 139.8 2538 7
2 2.230 12,77 20,56 139.2 3021 8
3 2,230 13,77 20.46 139.2 3006 9
& 2,243 13,27 19,99 140.0 2751 13
5 2,220 14,16 20.82 138.5 2483 14
& 2.226 13,92 16,70 138.9 0.7

3136 1 6.90 6,46 2.391 2,422 1.27 16,71 149.2 1976 17 A-100%
2 2.40% .86 16,37 149.8 2568 12
3 2.506 0.65% 16.19 150.1 2592 12
A 2.406 0,65 16,19 150, 1 2858 13
5 2,39t £, 27 16,71 149,2 2443 13
& 2,383 1.61 12.79 148.7 253.9

8137 1 4,01 3.85 2,973 Z.481 4,36 13.50 148.1 2877 10
2 2.318 6,58 15.50 144.6 2960 9
3 2,309 6.94 13,83 1%4,1 2849 10
& 2,307 ¥.02 15.90 144.0 2914 it
5 2,310 6,90 13,79 144.1 2712 1}
[ 2.291 7.66 £3.42 143.0 264,1

B138 1 6,01 5.67 2.390 1427 £, 53 15,08 14¢.1 1969 13
2 2,387 1.65 15,18 48,9 2341 11
3 2.371 2.3: 15.75 148.0 2213 11
4 2,387 1,65 15.18 148,98 2291 11
5 Z2.368 2.43 15,86 147.8 2228 1t
6 Z.368 2.43 1z.61 147.8 252.6

B139 § 4,68 4,47 2,374 2.455 3.30 13.9% 148.1 2168 4
2 2,345 4.48 14,96 146.3 2803 10
3 2.352 420 14.71 146.8 2720 g
[ 2,350 4.28 14,78 146.6 2770 10
5 2,346 4,44 14.93 146.4 2682 1z
& 2,340 4.68 12.54 146.0 290,7

5140 & 3.12 3.02 2,315 2,534 8.64 15.63 144.5 2338 10
2 2,271 10.38 17.24 141.7 2955 10
3 2.293 9,5t 16.43 143.1 3298 9
4 2.274 10,26 17.13 141.9 2537 1z
3 2,278 10,10 16.98 142.1 2253 12
& 2.272 10,34 14.80 41,8 257.9

$1461 1 6.94 6.49 2.1396 Z,428 1,32 18,03 149.5 2542 1t Al
2 ' 2.354 3,05 19,49 146,9 2563 12
3 2.383 .85 18.50 148.7 2872 10
4 2.362 2,72 19.21 147.4 2555 11
5 2.358 2.97 19.42 147.0 217.4 11
& - - - - - -

Big2 1 4,25 4,08 2.392 2.501 4,51 14,27 149,3 2716 ]
2 2,338 &,66 16,20 145,9 2862 19
3 2,332 6,90 16.41 45,5 2908 12
4 2.336 6,74 16,27 45,8 2964 3]
5 2,358 5.86 15.48 WT.1 3686 | 31
[3 2.320 7.38 13.41 144.8 82,7

B143 1 5.04 5,78 2,512 2,440 1.13 14.88 150.5 195% 16
2 2.415 £, 00 14.77 150.7 2621 11
3 2,419 0,56 14,63 150.9 2502 14
4 2,405 .41 15.12 150.1 233% 12
] Z.405 1.42 11.75 150, 1 269.2

Bl&4 1 3.36 3,25 2.323 2,562 9.32 16.87 145.0 2605 9
H 2,290 10,60 18.04 A2.9 3315 8
3 2,283 10,88 18,30 42,5 3243 9
4 2,286 10.76 18,19 42,6 3176 10
5 2,295 10.41 17.87 143.2 3228 il
& 2.226 13,12 15,20 138.9 162.4

Bl45 1 4,92 4.69 2.408 2.493 3.3%7 14.67 150.3 - 2795 i2
2 2.354 5.57 16.61 146.9 3087 iy
3 2,350 5.73 t6.75 a6 .6 2696 £
4 2.325 6.74 17.64 165.1 2292 it
5 2.347 5.86 16.87 T46.5 2719 i1
5 2.338 6.22 13,29 145.9 283.3
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Bituminous mix design data by Marshall method ~ Series B, continued.

% AC % AC
by wt. by wt. Buik Ava. Rice Unle ¥Flow,
Specimen agR. i Bp. gr. P 8Y Alr voide, wt., Stabiiity, 1b, in., |
Ro. W) ) (C (6, Vo % VHA, % pef Meas.  Ad%. (X 8,01}  Cradation
. Bl46 1 6.00 5.70 2,405 2,469 Z,57 16,28 150,1 2163 14 ¢-30L
: 2 2.403 2,65 16,35 149, 9 2650 13
3 2,414 2,21 15,97 150.6 2750 13
4 2,397 2.99 16.56 149.6 2410 iz
5 2.403 2,65 16.35 14%.9 2426 13
& 2.407 2,51 12,50 150,.2 252, %
B147 1 4,00 4,10 2,229 2,561 12.97 22,11 13,0 2498 8
z 2.219 £3.36 22.46 138.5 2805 8
3 2,209 3,75 22,81 13.8 3519 8
A 2,230 £2.93 22.97 139.2 2835 -9
E 2.210 13.7% 22.77 137.9 7 - -
& 2.213 13,55 18.19 138.1 196.5
BI4E 1 3.00 3,20 2.223 2.632 15,55 20,66 138.7 2160 8
2 2.209 16,08 23,15 137.8 2376 8
3 2,201 16,38 23,62 - 13,3 2499 8.
3 2.231 15.24 22,38 139.2 2100 8
5 2,241 14,85 22,03 139.8 2172 -8
& 2,213 13,92 17.42 138.1 158.8
3149 1 7.00 6,50 2,383 2447 2,63 18,12 14,7 1691 18
2 2,386 .50 20,76 148,9 1642 .13
'3 2.381 2.1 18,14 ° 144.6 2861 13
& 2.398 z.01 17.60 149.6 2454 14
5 2,383 2.63 18.12 48,7 2352 14
6 2,392 2.25 13.78 149.3 27:.0
B150 1 5.00 4,68 2.302 2.552 9.80 20.57 143,86 2432 10
2 : 2,258 1%,53 29,10 149,9 2612 9
3 2,250 10,27 20,99 142.9 3152 9
4 2.277 10.78 21,44 142.1 2667 11
5 2,219 10,70 21.36 142.2 2538 11
[ 2.263 1,32 16.84 148, 2 Wh.b
pist 1 6,00 5.88 %.393 2,642 2,01 16,08 14%.3 2065 14 AP
z 2,393 2.0 16,08 149.3 3036 1
3 2,395 1.93 16,91 14%.5 0% 11
4 2.359 2,99 16.9% 147.8 2406 12
5 2,573 - - 1483 2535 1z
6 2,392 2.01 12.12 149.3 29,0 o
Bi52 1 5.00 4,07 2.407 2,488 3.26 13.96 15,2 2525 iz
2 2,355 .5.35 14,93 147.0 3420 10
3 2,332 6.27 15.76 145,5 3337 11
4 2.319 6.80 16,24 144, 7 2808 13
5 2,349 5.5% 15.15 6.6 2907 12
& 2,37 4,66 11.22 145.2 327.9
153 1 7.00 6,47 2.385 2.40% 0.66 16,09 148.8 1479 28
2 2.406 : 0.00 15.36 150.1 2029 17
3 2,403 L 0.00 15.47 149.9 1850 16
% 2.409 0,00 15,26 50,3 2141 21
5 2,508 0,00 15,29 150, 3 1848 18
6 2,400 0.04 12.42 49,8 -
Bif4 1 4,00 3,86 2,375 2,525 5,94 15.11  ° 148.2 2222 11
2 2.321 8.08 17.04 164.8 2928 9
3 2,312 8.44 17.36 Whe3 302 13
4 2.344 7.17 16,22 146.3 3306 12
5 2,31t 8.48 17,40 84,2 2565 12
& 2,317 8.60 13.99 144.6 2B5.5%
BLSS 1 3.00 3.93 2.220 2.625 15,41 22.14 13,5 1672 3
2 2,219 15,45 2,17 1H.5 2676 8
3 2,214 15,64 22.35 138.2 2623 8
& 2.211 15.76 22.46 138.0 2171 10
§ 2,200 16,18 22,85 37,3 1881 10
[ 2.219 15,47 16,04 1.5 166.9
Bl156 1 3,00 3.93 2.241 2.6186 14,34 21,13 139.8 2679 8 c-30
2 2.245 14,19 20.99 .1 2850 8
3 2,250 14,00 20.82 140.4 2828 8
4 2.246 14,13 22,95 140.2 2480 k4
5 2,249 14,04 20,85 140.3 2560 9
6 2,262 14,30 16.25 133.9 177.8
Bi57 % 5.00 4.68 2. 317 2,564 9.63 28,47 144.6 2871 9
2 2,303 10.18 20,96 143.7 2339 9
3 2,307 19,02 20,82 143.9 3571 g
4 2,308 92.98 20,78 1440 3822 e
5 7.280 11.97 2174 142.3 3049 10
6 2,263 11.74 16.91 14%.2 249,9
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Bituminous mix design data by Marshall method — Series B, continued.
% AC % AC
by wt. by wk, Bulk Ave, Rice . Unit ¥low,
Specimen . nge» nix 6p. Y. 49, gr. AMr voida, wt,, tabiiity, 1b in,
Ne, : (un) ) (%) (GM) LA VMA, % pecf Meous. h! (x 0,01) Gradation
B158 1 7.00 6.47 2,388 2,461 % 1B.4% 14690 2550 - 14 c-30
2 ’ 2.385 3,09 18,52 148,8 3346 3
3 2.394 2,73 i8.22 149,4 3683 12
4 2.395 2,68 18,18 149.4 3683 12
5 2,391 2.85 18,34 149.2 3445 11
6 2.387 3.0 14,00 148.9 319, 4
BI59 1 6.00 5.68 2.383 2,574 3.67 17,03 148.7 2550 1z
2 2.374 4.04 t7.52 148.1 3361. 10
3 2,369 4,04 17.70 147.8 3485 10
& 2.383 3.67 17,21 148,7 3920 11
5 2.370 4,20 17.66 147.9 3430 1
[ 2.366 4.36 14,04 147 .6 318.8
Bi6D 1 4,00 3,86 2.29% 2.564 10,58 19.43 143,1 2917 8
2 2.268 11.55 20, 30 1415 324 8
3 2.266 11.63 20,338 141.4 3106 8
4 2,277 11,20 19.9% 142,1 3381 9
5 2.269 11.51 20,27 141.6 3201 9
[} L 2.261 11.86 16.30 141.1 266,7
5161 1 4,00 3.87 2.33% 2.536 T.77 12.75 145.9 - - A=100
2 2.296 9.46 14,35 143,3 1880 10
3 2,321 8.48 13,42 144.8 2548 9
& %.350 7.33 12.3% 146.6 24396 12
3 2,306 9.07 13.98 143.% 1257 13
[ 2.290 11.10 14.78 142.9 163.9
B162 t 6,00 5.0 2,405 2,454 2.00 11,99 1501 1212 35
2 2.418 147 11.52° 150.% 1400 27
3 2.426 .14 £1.23 151.4 1313 7
4 2.413 1.67 11,70 150.6 1421 27
5 2.422 1.30 11,37 158.1 1415 28
6 2.410 1.79 11.81 150.1 £63,1
B163 1 5.15 4,89 2,410 2.487 3.10 11.05 150.4 1323 23
H 2.408 3.18 11,13 150.3 1612 22
3 2,416 2.86 10.83 150.8 1850 19
& 2,404 3.3 T 128 150.1 1683 20
5 2.427 2.41 10,43 151.4 1565 21
& 2.422 2.61 10,61 151.1 £70,5
P64 1 7.G0 6.49 2.389% 2,440 2,09 13.31 149.1 £E336 32
2 2.414 .07 t2.41 150.6 1680 20
3 2.417 0.94 12.30 1%0.8 1377 i
& 2.617 0,94 12.30 150.8 1479 k¥
5 2,399 L,.68 12.95 149,7 1300 30
6 2,399 2,87 12.95 149.7 13,0 '
8165 1 3.13 3.0 2,304 2.57% 10,52 3.3 143.8 1729 10
2 2,292 10,99 13.76 143.0 2525 it
3 2.319 9.9 12.75 44,7 2600 g
4 2.331 B.48 12.30 145,5 2184 10
5 2,294 6.1 13,69 143,1 020 i1
5 2.300 (.67 13,48 3.5 2007
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Appendix G-2. Bituminous mix design data by Hveem method Series B.

% AC % AC . .
hy wt, by wt. Bulk Ave. Rice Yl
Spacmen agg. mix sp, gr. " ap. gE. alr volds, Wt , Hveem Cohesiometer
Wo. {”a) (P&) (cmh) (Gm} vv. % YMA, % “pef stablilty vaiue Gradation
wooL 7 5.80 5.49 2,678 2,403 .00 10.92 151.5 0 157 B-B
8 2.5 .00 1£.07 151.3 0 166
9 2,530 .00 10.85 151.6 [ 159
BOO2 7 3.00 1.03 2,319 2.583 16,22 12,70 Lah . T 57.3 92
. 8 2,328 %.87 12,37 145.3 55.6 130
9 2,296 1.1t 13.57 $43.3 55.4 166
ROy 7 4.00 3.86 2,373 2,537 . 6,39 1,36 148.2. 7.8 138
8 2,392 5.72 10.73 149.3 48,4 148
9 2,39 5.79 19.80 149.1 47.6 25%
BOOL ¥ 4,69 4,48 2,400 2.495 3.81 1.0 149.8 48.8 284
8 2,404 3.65 10.86 150.0 47.% 250
9 2,402 3.73 15.93 149.9% 46.5 238
BOGS 7 7.00 6,47 2,421 2.495 2.97 12.10 151, L 0 50
B 2,419 3.05 12,17 150.9 9 108
g 2,413 3.29 12.39 150.6 0 164
BOOG 7 5.00 5.68 2,427 2,414 .00 10,75 151.4 ¢ 148 A-30K
8 2,428 ¢.00 10,72 151.5 o 133
9 2,426 ¢.0% 10,7% t51.4 o 104
BOOT 7 4,00 3.86 2,409 2,502 3.72 %71 £50.3 34.6 192
g 2,435 2,68 8,73 151.9 34,3 203
9 2,436 Z.64 8,70 152,80 37.7 157
Boog 7 2.90 2.82 2,373 Z.583 8,12 10.0% 148.1 58,7 136
8 2,351 8.98 10.93 146.7 60.5 163
9 2,354 8.87 10.81 146.% 63.2 100
Be09 7 7.00 6.47 2,400 2,507 G.29 12,49 149.8 ] T4
8 2,400 0.29 12,49 149.8° 0 151
9 2,412 3.00 12.03 150.5 0 145
BOLO 7 5.13 4,88 2,430 2,044 0.57 9.89 15t.6 0 139
8 2,426 0.82 10.11 15t.3 0 100
9 2,427 9,70 10.00 151.4 0 165
3011 7 3.00 3.03 2,306 2,562 9.99 13.23 143.9 60.0 155 P
3 2,338 8,74 12.02 145.9 56.6 187
9 Z.316 9.60 12,85 144.5 59.0 179
8612 7 $.00 4,48 2.446 2.49% 2.12 9,53 152.6 3.6 193
8 2,432 2,68 10.04 151.8 37.3 T o207
9 2,434 2.60 9.587 151.9 36.0 204
BOL3 ¥ 6.00 5.68 2,446 2,446 0,060 1447 152.6 9 Eu; 133
8 2,446 9.60 10.47 152.6 11.9(a) t44&
9 ) 2,651 9.00 10.29 152.9 13,9 119
BOLSG 7 7.60 6.47 2,427 2,416 ¢.00 i1.91 151,48 3.75:; 98
] 2,425 6.0 11.99 i51.3 &.8( 5 103
9 2,429 9.00 11,84 151.6 3.5%% 80
BOL5 7 3.79 3.66 2,443 2.517 2,94 “B.67 152.4 30.2 165
8 2,440 3,06 8.76 152.3 28.1 218
? 2,431 3,42 .12 151.7 29.4 186
Bo16 7 3.16 1.63 2,363 2,382 0.80 16.44 147.5 56,1 146 G~100
8 Z,387 0.00 15,59 148.9 48,2 177
9 2,399 0.00 15.16 149.7 49.7 20T
BO17 7 5,00 4.68 2,435 2.527 3.64 11.14 151.9 6.6 154
8 2,433 3.72 11.2% 151.8 36,8 2i8
9 2.434 3.68 11,18 i51.9 3.4 199
BOI8 7 §.26 7.63 2,360 2.382 .92 16,54 147.3 o E:; 33
8 2,370 G.50 16.19 147.% 0'[‘(3) 50
9 2,372 0.38 16.08 148.1 0.9 40
BO19 7 6,00 5,68 2,445 2,465 0,81 1L.71 152.6 10.0::; 9%
8 2.449 0.65 11,57 152.8 9.5{3) 123
E 2,448 0.69 11.60 152.8 9.0 122
BO20 7 7.00 6.47 2,429 1.424 0.00 13.92 151.6 2.55:; 84
8 2,423 0.04 13.2% 151.2 3'3(43) 79
? 2,425 0,00 13.17 L51.3 4.2 98
BO2L 7 6.00 5,68 1,445 2,439 0,60 10.65 152.6 19.1 125 c-100L
8 2,455 0.80 16.65 152.% 16.0 135
9 1,655 0.50 16.29 153,2 12,7 ‘172
BO2z2 7 7.0G 6,47 2.430 2.427 0.00 11,94 151.6 9.9 158
] 2,426 .12 12.16 £51.3 16.1 128
3 2,624 .12 151.3 16,5 153

$2.16

in)

Exrrapolated stabilivv values {from iog By

log Ph plots).



Bituminous mix design data by Hveem method — Series B, continued.

31

T AC % AC
by wt, by wt, Buli Ave, Rice Unit
Specimen ARR . mix BP. BT, sp. EC. Afr voida, WEyy Hveem Coheslometer
No, Wﬂ) (PH) (Gm'b) {Gm} ’ Vv', % VHA, % pef stablifey . value Gradation

w023 7 b 26 4,07 2,397 7.504 4,27 10,91 149,86 £1.8 135 0-1001,

8 2,403 4,03 10,69 149,9 46.1 155

4 2,402 4.07 10,72 149.9 45,6 149
w26 7 2.90 2,82 2.28% 2,567 1L.10 14.08 142.4 51,0 156

8 2,304 10.25 13.2% 143.8 50.7 148

9 2,284 11.03 14:00 142.5 0.0 169
BO25 7 5.13 4.88 2,470 2.475 2,22 16.81 151.0 35.6 152

8 2,412 2.55 11,11 150.5 3.9 163

9 2.418 1,90 10,52 1515 0.0 167
5026 7 7.9 6.86 2,424 2.419 0.90 12,49 1513 po78a 138 B-30

.8 2,414 0.21 12.85 © 150.6 o‘sgni 114

¢ 2.425 9,00 12,46 15L.3 0,3 132
o277 5,13 4.88 2.645 2,467 0.89 9.86  152.6 9,344 184

8 2,448 0,77 9.15  152.8 xe.egag 163

9 2,446 0.85 9.87 152.6 16,348 164
BO2E 7 5.25 5.88 2,431 2,440 0.37 11.32 151.7 R 152

8 2.432 0.33 .28 151.8 z.rﬁ“; 130

9 2,431 0.37 11.32 151.7 2.5 143
RO29 7 .00 3.86 2,428 2,536 &2 9.52 1515 36,9 230

8 2,434 4,072 9,30 151,9 36,0 182

9 2,418 ] 4,65 9,10 150, 9 44,8 167
BO30 7 3,00 3,01 2,376 2,697 11.90 10,70 148,73 55.5 192

& 2,367 : 12.% . 11.04 147.7 61.7 169

g 2,368 12.20 10,99 147,8 55.5 154
8031 7 5.00 4,68 2,431 2,476 1,78 9,59 151.8 19.1 179 A-30L

8 2,433 1.74 9.55 151.8 24,7 165

9 2,441 1.41 9.25 152.3 23.6 Lk
Bo3z 7 3,38 3.24 2,391 2,535 5.68 9.77 149, 2 35,4 163

8 2,362 6.04 10,11 148.6 48,3 156

9 2,349 7.3 11,35 146.6 51.6 168
P33 7 7.00 6.47 2,398 2,421 0,95 12.53 149.6 2~°E§; 125

8 2,420 0.04 11.72 151.0 3,90 75

9 2,417 a.17 11.83 150.8 5.8'% 141
BO3G 7 6.00 5.68 2,425 2.434 2.37 10,79 151.3 17.9 193

8 2,408 1.67 11,42 150.3 30.8 732

9 2.426 2.33 10.76 151.4 27,4 244
BO3S 7 £.00 3,86 2.416 2,520 5,13 9,41 150.8 42,7 186

8 2,423 3,85 9,15 151.2 50,5 266

g 2,407 4,48 9,75 150.2 46,3 232
B0 7 5.00 4,68 2,420 2,418 0.00 10,00 151.0 26.7 173 A-8

8 2,417 0.04 19.11 156.8 50.5 212

9 2,430 0.00 9,63 151,6 26,1 168
B03r 7 426 4.07 2,374 2,454 3.26 11.14 148.% 50.5 151

8 2.376 3,23 11.07 148,13 30,5 147

9 2,397 2.32 10,78 149.6 52.9 A5
B3 7 6,00 5.68 2,429 2,425 0.60 10,61 151.6 15.6 112

8 ‘ 2,427 9,90 10,69 151.4 17.3 105

9 2,428 9.00 10.65 151.5 11,9 185
BO39 7 3,33 3,24 2,369 2.521 6.03 10,56 147.8 55,5 169

8 2,349 6.82 11,32 162.6 49,3 111

9 z,386 5,36 9.92 148,9 50.5 156
w040 7 2,00 1.97 2,283 2,600 12,19 12.68 142,5 63.4 124

8 2,260 12,31 12,79 142, 3 8.4 135

9 2,283 12.1% 12.68 142.5 5.3 126
BO4L 7 1.4 6.67 2,407 2.389 0,90 12,59 150.2 11.8 98 AT

8 2,406 0.00 12.63 150.1 10.3 83

2 2,408 0.00 12,55 150.3 11.2 96
Bo42 7 5.80 5.47 2,410 2,426 2,66 11.36 150.4 13.2 156

8 2,404 .91 11,58 150.3 19.0 215

9 2,414 8.30 11,21 150.6 26.2 177
K043 7 3.00 3.03 2,321 2,529 8.23 12,43 144.8 561 154

8 2,299 9.19 13,26 143,35 55,5 135

9 2.315 8.56 12,65 144,5 56,9 130
BUGG 7 4.76 4.07 2,353 2,552 7,80 12.17 146, 8 50,5 214

8 2.35¢ 7.5 11.9% 147.2 52.9 198

9 2,363 7.43 b,80 147.5 55.5 206
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Bituminous mix design data by Hveem method — Series B, continued, -

it

% AC % AC
hy wt, by wt, Bulk Ave, Rice Unit :
Specinen ARR . mix £p. RY. op. §F. Alr woids, wt., Hveem . Cohesiometer .
Ho. (Nn) (i’ﬂ) (t‘.mb). ('{‘—m) Vyr % _ VMA, % pef stobfifty value Gradation
was g 5,00 4,68 2,406 2,450 1.80 16,76 150.¢ 42.1 127 A1
8 2.398 2.2 11,06 149.6 48,3 181
] 2.403 1,92 10.87 149.9 46,3 180
BO4E 7 5.08 4.68 2.386 2,455 2.81 11.30 148.9 49,3 238 A~JOLH
8 2,389 2.69 11.19 149,0 47.2 269
g 2,379 110 11.56 148, 4 39.6 166
LT 7 4,00 3.86 2,300 2.547 9,70 13.76 143,5 49.3 167
.8 2,343 8.01 12.15 146,12 55.5 231
9 2.346 7.8¢ 12.03 1464 46.3 202
BO48 3 7.00 6,47 2.471 2.427 0,25 11.69 15k.1 12.5 167
8 2.420 0,29 11.72 151.0 12.3 139
9 2,421 0,25 11.69 15t.1 16.8 163
BO4Y 7 3.00 3,03 2,281 2.5928 10,13 13.73 142.3 61.7 193
8 2.282 10,09 13,70 142,64 56.9 162
E 2,798 9.486 13,09 1434 58,4 202
BOSD 7 6.00 5.68 2.388 2.418 1.724 12.15 149.0 29.6 195
8 2,471 0.00 10.94 151.1 3.6 158
9 2.413 0.21 11,24 150.6 8.8 134
BesL g 4,00 3.86 2,336 2,443 6,30 12.17 145.8 46,3 156 A-F
8 : 2,352 5.66 11,57 146.8 52.9 166 :
9 2,374 [ 19,74 148,1 47,2 133
BOSZ 7 4,69 4.48 2,098 2.443 L.86 1,42 149.6 9.6 164
8 2.401 1.72 10.38 . 149.8 41.1 187
9 2,391 2.13 1¢.68 14%.2 46,3 192
BOS3 7 6.00 5.68 2.414 Z,416 0.08 10.95 150.6 24,7 152
8 2,416 0,90 10.88 150.8 23.4 169
g 2.414 0.98 10,96 £50.6 23.4 £92
ROS4 7 2.00 3,03 2.317 2,543 B.8% 12,13 144,46 35.8 173
8 2:340 7.98 11,26 146,0 49,1 147
% 2,332 8,36 11.56 145.5 55.5 225
ROSS 7 7.00 6.47 2,415 2.999 0.00 11.66 150.7 2.3 228
8 2,410 0,00 11.85 150,4 20,9 138
i 2.412 0,00 11.78 150.5 28,8 165
BOSE 7 3.00 3.03 2.3i8 2,579 10,12 13,51 144.6 65,3 181 [
8 2.301 10.78 14,15 143,6 6L.7 148
9 2.312 10.35 13,74 44,3 61.7 139
pOS? 7 7.00 6.47 2.432 2,441 0.37 12,48 HE 29.6 207
] 2,436 0,2t 12,34 152,0 22.7 229
9 2,436 0,21 12,34 152.0 23.1 219
BO5S 4,00 3,86 2,362 2,558 7.66 12.63 147.4 54,1 12
8 2.337 8,64 13.55 45,8 56,9 202
9 2,358 7.82 12.78 7.1 56,1 202
BOS9 7 6,00 5.68 2,427 2,464 1.50 11,75 15t.4 34,3 233
8 2.430 1.38 11.64 151.6 28.8 221
8 2.422 £.71 11.93 151.1 29.6 243
3060 7 5,00 4,68 2,617 2.506 3,55 11,36 150.8 12,2 212
8 z.415 3.63 11.43 150,7 30.4 269
g 2.450 3.83 1,61 150.4 34,7 195
BO6L 7 5.13 4,88 2,487 2,413 0.25 10,60 156,27 20,4 205 A~BLI
8 2,413 S 0,00 10,38 150,6 17.6 230
9 2,403 0.33 18.67 150.1 17.6 273
062 7 714 6.67 2.394 2,390 0.00 12,76 149.4 6.03% 146
8 2,398 0.00 12.61 149.6 i 144
] 2.397 0.00 12,65 149,6 5.8 140
BO6T 7 4,00 3,86 2.39% 2,450 2,08 9.94 149,7 .2 249
8 2,39 2.29 £0.13 149,46 30,4 201
9 2.409 1,67 9,57 150.3 7.0 254
6 7 6.00 5.6% 2,392 2.397 0.21 11.96 149.3 o E“‘;‘; 162
8 2.298 9.00 11,68 169,86 623033 146
9 2.401 0,00 11.57 149.8 7.5 166
8065 7 7,90 o282 2.355 2,524 6.70 10,84 147.0 52,9 306
8 2,331 7.65 11.55 145.5 52.9 229
9 7.345 7.09 11.02 146,3 51.6 227
MEE 7 6,725 5,88 2.398 2,414 0,66 12.04 149.7 19.6 204 £-30
8 2,422 0,00 11.16 1501 26.4 214
u 2.410 0.7 11,60 130.4 184
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Bituminous mix design data by Hveem method — Series B, continued.

%oAC % OAG )
by wt. by wt. Bulk Ave, Rice Unit ‘

Specimen ngg. mix sp. BE. #p, EY. AT volds, wt., Hveom Cohentometer
No. (”n) (?a) (Gmh} (Gmm) Vv, % vHA, % pef stability value Gradation
ROB7 7 5.00 4,68 z,311° 2,469 3.97 11.92 148.0 45.2 207 4-30

8 2.380 3,61 11.59 18,5 35,2 193

9 2,378 3.69 11.66 148.4 5.6 ) 189
8068 7 1.79 1.66 7,381 2,513 5.18 10.61 148.6 51,6 272

8 2,372 5.54 10,94 148.0 Gt 266

9 2,387 : 4.94 16,38 148, 9 1.6 24%
BO6Y 7 1.00 3.03 2,292 - 1.601 11,88 13,39 143.0 54,1 224

8 2.300 11,57 13.08 143.5 48,3 145

9 2,330 10.42 11.95 145.4 55,5 209
8070 7 7.00 6.47 2,396 2,419 2.95 12,67 149.5 a.sg“g 148

8 - 2,389 1,24 12.92 149,1 3.8(") 110

9 2,394 1,93 12,74 1&%.4 5.8%° 209
ROTL 7 7,14 6.67 2.390 2.379 000 1270 1469.1 9.65:; 140 A-&L

] 2.395 : 9.00 12.52 169.4 8.4, 120

[ 2.409 ¢.00 12.00 150.2 9,0% . 148
BO7Z 7 5.00 4,68 2,401 2,439 1.36 10.43 1469.8 29,6 163

3 2,392 1.93 10,76 . 149.3 43.5 234

g ] 2.409 1.23 10.13 150,3 27.1 . 192
5073 7 576 4,07 2.399 2.447 1.96 9.93 149.7 50,4 192

8 2.389 2.37 19,30 1491 49,3 157

9 2,400 1.92 9,89 149.8 42,7 224
BO74 7 3.00 3.03 2.347 2.583 .14 - 10.92 146.5 51.6 206

8 2,339 9,45 11.23 146.0 50,5 176

9 2,359 8,67 19,47 147.2 52,9 164
BOTE ¥ 5.80 5.49 2.418 2,617 0.00 19.56 150.9 15.5 209

8 2,417 0.00 190.560 150.8 13.7 L42

3 2,617 0,00 10,60 150.8 13,3 162
8076 7 7.00 6.67 2,612 2,392 0,00 11.88 1%0.5 e, 173

8 2,413 0,00 11.84 150,6 8.7 207

9 2,410 0.00 11.985 150.4 11.3 106
5077 7 2,98 2.82 2,307 2,565 10.06 12,42 44,0 37.0 186 A-4LH

8 2.314 9,79 12,16 Y444 60,0 198

9 2.297 10.45 12.80 143.3 54,1 126
5078 7 5,00 4,68 2,427 2,643 0.66 3,63 154 22.9 211

8 2,419 0.98 9.93 150.9 39.6 218

9 2,420 0,94 9,85 151,0 12,6 209
8079 7 6.00 5,68 2,423 7.399 0,00 10,73 151.2 .2 225

8 2.429 0.00 10,51 151.6 22,7 168

9 2.6425 0.00 10,65 151.3 2.2 173
BOBO 7 4,00 3.86 2.373 2,452 122 10.88 148.1 19,6 165

8 2.416 1.47 9.27 150.8 47.2 201

9 2.421 1.26 9.08 1511 47.2 232
5081 7 3,043 3.03 2.273 2.590 12,24 14.00 141.8 63.4 117 A-8H

8 2.234 13.75 15,48 139.4 56.8 113

4 2.257 12.86 14.61 140.8 60.8 158
5087 7 .03 5,67 2,412 414 .08 11,23 1505 10.383 270

3 ‘ 2.408 0.25 11,38 150.3 9.8.00 277

g 2.414 0.00 1315 150.6 1.4 179
8083 7 5.90 6.46 2.395 2.399 0,17 12.59 149,4 2,1§2§ 113

8 2,397 0.08 12,52 149.6 5.0003 116

¢ 2.409 0.900 12.08 1503 5,54 139
3084 7 4,68 4,47 2,397 2,453 2,28 10.66 149.6 4.6 268

8 2,401 2,12 16.51 149.8 30.1 281

¢ 2,399 . 2,20 16.58 1497 23.2 245
5085 7 4.0t 3.85 2,343 2,558 8.15 12.10 146.2 48,2 242

8 2.334 8.51 12,64 145,6 53.4 233

9 2,333 : §.48 12.48 145.6 55.9 227
B086 7 4,00 1,85 2,339 2.561 .93 12.53 146.,0 50,0 225 B-8L

8 2,310 9,09 13.61 4,1 56.8 245

@ 2.310 9,01 13.54 146,3 46,0 206
EULY I 3.33 1.23 2,271 2,602 12,72 14,52 141.7 35.4 201

8 7.267 12,88 14.67 141,35 52.6 176

9 2.289 12,03 12.84 162.8 - 55,5 199
s0dR 7 6,67 6.25 2,387 2.499 0,91 12,96 148.9 z.sg; 150

8 2,382 1,12 13,14 148.6 33000 152

9 2,317 1,33 13.32 148.3 3,3 120




Bituminous mix design data by Hveem method — Series B, continued.
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T AC T AC
hy wt. by wt Bulk Ave, Rice unit
Specimon agp. wmix sp. gY. p, BT, Ay voids, wi., Mveem Coheslometer
o, (h‘a) (€8} (Ga) (Gm) Vo % vHA, % poF stabllity valye Gradatlon
5080 7 .67 4,46 2,381 2,486 £.,07 11.45 148.7 6.6 4 8L
a .2.373 .47 11.82  148.0 37.3 276
4 7 7.379 4,23 11,60 148.4 29.7 72
5090 7 6.00 5.66 7,394 2,497 0,13 12.15 149.4 4,98 171
8 2.39% .13 12,15 149.4 :4.7{(“) 178
9 2.397 0.00 12,007 149.6 5,003 209
B9 T 4ol 4,68 2,335 2,486 £.07 13,66 145.7 42,5 264 5-301,
8 2,353 5.35 13.00  146.8 43.2 196
9 2,343 5.75 13.37 146.2 a7.0 267
B02 7 6.92 6.47 2,384 2.388 0.17 15.51 148.8 10,283} 188
8 2,386 ¢.08 13,44 148.9 9.55"3 199
9 2,383 0.2t 13.54 148.7 9.5 206
nogy 7 3.5 3. 24 2.240 2.560 12.50 15,93 139.8 53.1 222
8 2.220 13.78 16.68 1385 4.1 19¢
s 2.267 1L.6% 1500 14l.1 6.6 189
309 7 6.25 5.88 2,388 2.432 1.8 1282 149.0 23.4 280
8 2.376 2.30 1576 148.3 20.0 264
% 2.401 .28 12.%  149.5 22.3 299
2095 7 .79 3.66 2,296 2.526 .10 14,20 1633 50,6 220
8 2,318 8.35 1048 1463 51.7 260
9 2.316 8.31 1IAS 1445 58,5 249
BO%E 7 6.25 5.88 2,612 2,470 2,35 12,45 1505 16.2 226 c-p
8 2.415 2.23 12.3  150.7 14,7 773
9 2.421 1.98 112 1511 15,5 274
B097 7 313 103 2,787 2.600 12.04 14,47 142.7 7.2 144
8 2.262 £3.00 15.41 141.1 44,6 175
3 2.27% 12,38 14,81 162.1 51.0 200
BO9R 7 4,02 1.86 2,322 2.571 9,76 13,91 144.9 51.9 248
8 z.328 9.52 13.68 145.3 544 182
9 2.312 10.14 14.28 164.3 47,8 246
1099 7 4,91 4,68 2.336 2,538 7.96 1413 145.8 477 269
8 2.36t 6.97 13,21 147.3 48.7 238
5 2.361 6.97 13.21 147.3 40,4 242
B100 7 6.7 6. 28 2.418 2.430 0.49 12060 1509 40 194
8 2.416 0.58 12.68 150.8 8.2 173
9 2.415 0,62 12.71 150.7 5.2 77
BloL 7 2,91 2.83 2,270 2,424 9,07 15.84 1816 8.3 103 B-B
B 2,176 8,9t 15,84 141.6 60,7 86 :
g 2,290 9.09 15,16 142.9 47.3 100
102 7 4,03 1.8 2,910 2.672 6.55 15,28 144.1 53,4 95
8 2.300 5.96 15,66 143.5 6.1
5 2,300 5.96 15.64 143.5 s6.7 100
wa3 7 6.94 .49 2.390 2,458 2.77 W73 169.2 140 149
8 2,400 7.3% .38 149.7 22.8 135
$ 2,400 2.36 16,38 149.7 22.9 135
5104 7 5.06 5.70 2.99 2.461 2.84 1390 149.3 33,9 B4
8 2,408 2.3 {344 150.1 42.6 115
g 2.401 .52 13.62  149.8 401 95
105 7 5.15 4,89 2,370 2,494 5.00 14,00 147.9 61.2 164
8 2.37% 4.77 13.82 148.2 52.6 152
9 . 2,376 .73 13.78 148.3 3.1 04
§106 7 1.80 1.66 2,394 2,518 .92 9.86  149.4 63.2 250 A-8L
8 2.352 6.59 11,62 146.8 47,5 299
9 2.374 5.72 10.59 143.1 49,1 181
8107 7 1.6 3.25 2.327 2.600 10.50 1,59 145.2 5.2 204
8 2.319 10.42 11.91 145.1 50.2 23
5 2,327 10.50 1.9 145.2 50,7 211
Ri08 7 6.04 5,70 .41 2.443 1.3t jLiz 150.5 a.ai“; 154
8 2.399 1.80 11,96 149.7 3.5(") 138
$ 7,410 1.35 11,16 150.4 590 169
B9 7 6.94 6.49 2.391 2,342 0.04 12,60 149.2 z.a{(‘@ 111
8 2.393 0,00 12.52 149.3 2,448 17
9 2,389 B.i2 12.67 149.1 1.3 i1l
3110 7 4,92 4.69 2,414 2,642 119 10.10 150.6 6.10%) 209
8 7.415 1,15 16,02 150.7 8.6 185
9 2.414 1.19 10,19 1506 7.5 184




Bituminous mix desigﬁ data by Hveem method — Series B, continued,
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T AC

% AG
by wr, by wt. Butk Ave, Rice Unit
Specimen ang. mixn AP, RE. Sp. ®Y. Aly volda, Wt ., Hveem Golestomerer
Ne., rw") (1’&) &) (G:ma) ) Vo % VMA, % pof atabitity value Gradation
BT 7 a.00 1.85 2,304 2.587 9.89 Lt 142.9 53,5 103 R~ 1001,
8 2.319 9.3 1317 L8 46.3 198 :
9 ) 2.326 9.03 12.91 44,7 52.1 184
B2 7 3.93 1.7 2,249 2.618 14.10 15,25 140.3 56.3 164
8 2.256 13.83 14,99 140.8 49.6 180
9 7,267 13,61 14,57 1415 52.6 157
B3 7 6.8 644 2,418 2.426 0.33 .98 130.9 30.0 178
8 2414 0.50 12.05  150.6 17.9 170
3 7,421 0.21 1185 151.1 9.5 196
Bil4 7 6.00 5.66 2.407 2,434 51t .58 150.2 2.5 227
8 2,411 0.94 1143 130.5 22.0 16
9 2,409 1.03 11,50 150.3 23.7 172
Bl 7 4,89 4.66 2,399 2,456 2.32 16,93 149.7 .6 205
8 2,411 1.83 16,49 150.5 38,5 206
9 27.406 204 10.67 150.1 35,3 196
8116 7 3.36 3.25 2,329 2,604 10.56 12.86  145,3 52.9 169 ceg1,
8 2,330 1052 12,83 145.4 8.6 205
9 2.293 11.9 14,21 143,1 524 195
817 7 6.7t 6.79 2439 2.433 0.00 11,62 152.2 z.af"; 135
& 2,419 0.00 11.62  152.2 3.0(%) 165
9 2.439 0,00 11.62 152,2 3,448 118
Bl 7 4.03 3.87 2.359 2,578 8.50 12,31 147.2 53.4 233
8 .M 10.16 13.91  144.5 50,2 154
9 2,332 9.5 13,31 145.5 45.9 187
B9 7 6.04 5.70 2,430 2.443 0.51 .35 15L.6 3.0?’; 107
8 2,432 0.53 11,32 151,58 5.5(:) 85
5 2,473 0,49 11,28 151.8 4B 130
20 7 £.70 .49 2,430 2.555 .89 16,25 1518 28,5 239
g 2.634 476 1e.1e 151.9 6.2 183
g 2,440 4,50 9.88  152.3 29,9 149
121 7 ERE 3.04 2.329 2.609 10,73 12,03 145.3 42.5 172 A-Ga
8 2,369 11,50 iz.78 144.1 4.0 149
9 7.315 .27 12.56  144.5 50.3 191
B2 7 492 .69 2.403 2,478 3.03 10.78  149.9 47.0 206
8 2.388 3.63 1.3 149.0 50.8 238
9 2.366 4.52 12.15  147.6 466 195
B123 7 .04 5.70 2.626 2,421 0.00 10.88 5.4 1.9 205
B 2,426 0.00 10.88  151.4 19.1 267
3 2,429 0.00 16,77 151.6 12.7 162
BL24 7 4.03 3.87 2.357 2,506 5.95 .73 1471 46,6 286
8 2.379 5.35 1,17 148.0 50.9 14
3 2,379 5,07 10.91  148.5 8.4 273
§25 7 6.71 .29 2,430 2,401 0.00 11.29  151.6 9.7%3 21
8 2,617 0.00 .77 150.8 3.1 217
9 2.617 0.00 11.95  150.5 19.8 202
B2 7 4,80 4.50 2.410 7,497 3,48 .27 150.4 22,8 367 B-100
8 2.395 4,08 .83 149.5 28.8 %7
3 2.393 .16 1190  149.3 2.6 318
B127 7 6.01 5.50 2.410 2.433 0.94 12,20 150.4 13.3 202
8 2,411 0.90 12.17 150.5 13.8 219
9 2.411 0.90 12.17 150.5 12.6 221
BLIR 7 3.12 2,90 2.309 2,578 10,653 13,57 1441 3.9 272
8 2.303 10,67 1379 1437 45.2 154
9 2.290 .71 14,28 142.9 49.8 158
BL2Y 7 6.90 5.30 2,399 2.426 Ll 133 149.7 310 116
8 2,403 0.95 13,20 149.9 suald) 153
3 2.402 0.99 1324 149.9 5.3 131
B30 7 4,01 3.70 2,272 2,560 $1.25 15.65  141.8 51,9 203
8 2.283 10,87 15.15 1425 31,2 222
9 2,917 9,49 13.98  144.6 46,3 234
B3 7 6.03 5.70 2.428 2.658 1.22 11.67 151.5 10,6 168 -8
8 2.428 1.22 11.67 158.5 4.1 175
9 2.426 130 174 15L.4 15.2 180
5132 7 6.92 6.50 2.432 2.433 0,06 12,27 151.8 5.1§:§ 150
8 2.436 0.00 1213 152.0 5.5(%) 156
9 7.436 0.0 12.13  152.0 8.0 181




Bituminous mix design data by Hveem method — Series B, continued,

36

% AC % AC
by wt, by wt. Bulk Ave. Riuve Hnit
fpecinen agR. mix P, ZY. gp. HY. Afr voilda, wt,, Hyeem Coheslometer .
Ne. (Ha) (Pa) (Gmb) @) Yyr % VA, % pef stability velue . Gradation
B33 7 4.02 3.90 2,277 2,566 11.26 15.58 142.1 56.6 i85 c-8
8 ’ 2,299 10.49 14.76 143.5 49.1 2006
9 2.3G7 10.0% 14,47 144.,0 51.9 194
Bi3a4 7 5,91 4.70 2,369 2,527 6.25 £2.90 LT, 8 43.1 235
8 2,375 6,52 12,68 148.2 49.% 156
9 2,387 6.53 13.16 147.4 39,9 261
B133 7 3.12 3.00 2,314 2,586 16,52 13.40 1544 38.5 198
8 2,345 L0.8% 13,74 143.8 48.9 1086
9 2,306 10,83 13.70 143.9 52,4 133
5136 7 6.90 6.46 2.418 2,422 0.16 1i.51 150,9 £2.8 198 A~100L
] 2,419 0,12 1174 150.9 14,2 177
9 2.427 9.60 £1.18 151.4 14,7 130
Bi37 7 4.01 3.85 2.359 Z.481 4.92 11,26 147.,2 43.6 110
8 2,368 4.56 10,92 147.8 48.7 133
? 2,382 3.99 10.40 148.6 51.2 285
BI38 7 6.0 5.67 2,406 2427 c.86 1L, 21 150.1 27.4 148
8 2,413 0.58 10.95 150.6 27.5 164
9 2,412 0.62 10,98 150.5 39.2 173
BL3® 7 5.68 4,47 2,372 7,435 3.38 i1.3% 148.0 41.6 154
T8 2,392 2.57 10,66 149.3 40,8 237
9 2,405 2.04 10,11 150.1 42.4 228
Bl4G 7 3.2 3.02 2,341 2.534 7.62 11.:8 1461 49.9 ‘198
8 2,340 . 1.66 11.22 146,0 55,0 176
9 2,320 B.44 1:.97 144.8 54.3 75
BlL4L 7 6.94 6.49 2.415 2.428 0.54 12.13 150.7 25.2 176 Anls
8 Z.41% 9.70 12.28 150.4 26.0 137
G 2,424 0.16 11,80 158.3 9,7 11
Blaz 7 4.25 4.08 2,394 Z,50% - 443 10.65 14%.4 45,1 183
8 2,362 3.71 11.84 147.4 46,2 162
9 2.399 4.23 10.46 149.7 51.3 166
Bl43 7 6,04 5.70 2.439 2,450 0.04 10.5% 152.2 12.5 212
8 2,429 0,45 10.87 151.6 15.2 184
9 Z.435 .20 10.65 155.9 1i.1 186
Blas 7 3,36 3,49 347 2.562 8.39 11.66 146.5 55.1 202
B 2,320 9.45 12.66 144.8 45,9 190
9 2.342 8.59 11,83 141.6 45.9 169
BL4F 7 4,92 &, 69 2,408 2,493 3.69 10,96 1469.8 4.8 2l
8 2,426 2,69 10,03 1514 37.9 60
4 2,414 .17 10.48 150.6 50.0 297
Bl&6 7 6.00 3.70 1,430 2,469 1,34 11.44 152.9 ?.9{3) 193 C+30T
8 Z,446 0.93 11.08 152.6 13.6 198
3 Z.439 1.22 11.34 S 152.2 14.3 203
R147 ¥ 4,30 4,10 2,260 2.961 11.75 16,45 41,0 45,5 146
B 2,267 11.48 16. 141.5 47,5 132
9 2,282 12,07 16,74 140.5 L7 175
3148 7 3.48 3,20 1.753 2.632 14,40 15.92 140.6 35.6 125
8 2,245 4,70 14.22 140.1 48,8 165
9 2,229 15,31 16.82 139.1 40,4 118
Bl49 7 7.00 6,50 2,422 2,447 1,02 12.70 L5i.1 13.8 187
8 2,635 0.90 12,359 151.3 11.?(5\) 213
G 2,429 &.74 12,45 151.6 9.7 PLiN
B150 7 5.40 4,68 2,341 2.552 8.27 13.98 146,141 43.2 227
8 2,339 8.35 14.05 146.0 43.1 174
9 2.343 8,19 13.90 146.2 46,2 225
BlS51 7 6.00 5.88 2,422 2,442 0,80 11.66 15L.1 18.8 152 AP
8 2.428 0.57 10.84 15L.5 18.5 189
9 Z,403 i.60 11.76 149.9 21,9 212
BIS2 7 .00 4.68 Z.410 2.488 316 9.80 £50.4 40.5 238
8 2,387 4.06 10,66 148.9 17.2 106
9 2,384 4,18 10,77 148.8 16.4 183
8157 7 .00 6,47 2,417 Z,401 &.0¢ 11.80 150.8 2.6?:; 163
8 2,407 0.00 12.16 150.2 0'7{3) 152
9 2.412 0.00 11.98 150.5 4.9 171
BG4 7 4,00 3.86 2,359 2,525 6.57 11.51 147.2 36.0 z11
;] 2,374 5,98 19,95 148.1 39.5% 234
ki - 2,368 5,22 i1.18 147 .,8 41.9 251




Bituminous mix design data by Hveem method — Series B, continued,
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T AC % AC
by wt. by wb. Bulk Ave. Rice Uit
Specimen REE, mix sp. gr. Bp. gE. ALt velds, wt,, Hyeem fohenlometer
No. (wn) (Pa) (Gmb) (Gm) Voo % VM, T pecf stability value Gradation
B1S5 7 3.13 1.03 2,247 7.625 14,40 14.99 140,72 48,8 122 A-P
.8 2.258 13.98 14.57 140,9 54,3 168
e 2.284 12.99 13.59 142.5 52,1 178
B156 7 3,13 1.03 2,276 2.616 11,00 14,98 142.0 56,1 171 C-30
3 2,293 12,35 14.35 143.1 4.7 108
¢ 2,298 12,16 16,16 163.4 50,2 122
BLST 7 5.00 4,68 2.346 7.564 8.50 13.86 146,4 41.5 217
Y 2.354 8.54 13,90 146.9 37.6 186
9 2,378 7.57 12,98 147.9 38.3 127
BLSB 7 7.00 6,47 2.412 2,461 1.99 13.10 150.5 1381 234
8 2,401 2.40 13,50 149.8 2.1 278
9 2,409 2.1 13,21 150,3 26,9 230
BE5G 7 6,00 5,68 2.400 2,476 7.99 12,80 149.8 23.2 230
8 2,493 2.87 12.69 169.9 20.¢ 202
9 2,410 2.5% 12.44 150.4 23.6 222
pl&0 7 4.00 3.86 2,350 1.564 8.35 12,97 146.6 29.2 206
8 2,328 9.20 13.78 145.3 37.2 17¢
9 2,311 9.87 14.42 164.2 49.7 139
BL61 7 4,50 31.87 2.371 2,535 6.51 11,55 148.0 56.4 182 A-100
8 2,417 4,66 9.84 156.8 39.9 101
9 2,347 7.45 12.45 146.5 61.2 75
8162 7 6,00 5.70 2,407 2.454 1.92 11.92 150.2 1.7§a§
8 2,612 1,71 11.74 150.5 s.s("‘) 71
9 2,415 1.59 11.63 150,7 g.8'% 47
B163 7 5,15 4,89 2,441 2,487 1,85 %.91 152.3 9.32‘% 103
8 2.428 7,37 10.39 151,53 w.s(z) 106
9 2,419 2,73 10.72 150.9 12,2 65
BL66 7 7.00 6.49 2,409 2.440 1.27 12,59 150.3 2.7§“g 103
8 7.412 1.15. 12.48 156.5 a.sfz) 82
2 2,613 ! 12,44 140,8 3.3 108
8165 7 1,11 3,04 2,333 2.575 9.40 12.22 145.6 55,9 141
8 2.341 9.69 11,92 146,1 57.9 93
9 2.348 8.82 11.66 146,35 52,4 201
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Appendix H-1, Bituminous mix design data by Marshall method “‘Sepigs;c,

% AC % AC .
by wt. by wt, Bulk Ave. Rice Unit | Flow,
Specimen agg. mix ap. gr. sp.. BT, Alr voida, - wt., Stabil‘itx(“).- ib, in. ’
Ro. L . ®) (G, () ) Vyr % YA, % pof Meas, Adj. (x 0,00) Graflation
r 1 6.00 5.67 2,392 Z.473 3.27 12,58 149,3 ' 2673 12 C-100L
2 2.371 4,12 13,35 148.0 3550 .12
3 2,377 2.87 13.13 148.3 3650 10
4 2,37% 4,00 13.24 48,1 3500 2
5 2.368 5,24 13,46 147.8 3366 it
] 2.359 4,60 13.78 147.2 3s9.1
co2 1 4,68 4.47 2,306 2,504 1.92 14.65 343,9 3072 9
. 2 2,250 10.16 16,72 140.4 3149 4
3 2,253 10.04 16.61 140.6 3290 10
4 2,405 3.9 10,98 150,1 3610 Coz
3 2.252 10,08 16.65 140.5 34 10
3 T 2,244 10.40 16.94 140.0
w03 1 3,80 3.m 2.210 S R.615 15,49 16.96 137.9 2520 8
z 2,202 15,80 17.26 137.4 3ii8 8
3 2,206 15,64 17,31 137.7 3100 8
4 2,209 15.53 16.70 137.8 2150 9
3 2,203 . 15.76 17,22 137,53 2378 9
L] 2,188 16,37 17.82 13%.3 - 150,1
[ | 6,68 5,26 2.37 2,429 2.14 13.67 148.3 171y 37
2 2,394 1.44 13.05 149.4 3050 13
3 2.38% 1,65 1323 148.1 3168 13
4 2,384 1.45 13,42 148.8 2920 15
5 2.3% 1.44 13.0% 149.4 2800 15
& Z.3B6 1.73 - 13,31 . 148.9 289.7
<05 1 3,79 3,66 2,208 2,593 14,84 17,58 137.8 2366 g
2 2,194 15,38 18,11, 13.9 2861 8
3 2,173 16.19 18.6% 135.6 2470 g
4 2,200 15.15 17.88 137.3 2548 9
13 2.182 15,84 18, 5% 136,2 2304 10
L 2,176 16,08 18,78 135.8 174.2
chs 1 7.00 6. 44 2.373 2,399 1,09 13.85 148,11 1989 18 B-P
2 2,380 0,38 13.23 149.1 1856 16
3 2,393 .26 13,12 14%9,3 2950 16
4 2.392 a.30 13.16 149.3 3050 14
5 2.392 0.30 13,16 149.3 2950 17
6 2,389 0.43 13,27 49,1 14
cor 1 6,00 5.66 2,386 2,437 2,10 12,65 148.9 2111 18
2 2,384 2,18 12,73 148,8 asas 12
3 2,378 .43 12.95 148.4 3234 11
4 2.381 2.3 12,84 148.6 3686 13
5 2.375 2.55 13,05 148.2 3234 13
6 . 2.377 . 2.47 12.98 148,3 331.6
cog 1 3,00 302 2.231 2.389 13.84 16,04 139,2 2622 b4
2 2,227 13,99 16,19 13%.0 3366 10
3 2,22% 13.92 16,12 139.1 3168 8
4 2,228 13,95 16,15 139.0 2821 iz
B3 2,230 13.88 16.08 139.2 2650 n
6 2,220 14,30 16,49 138.5 219.7
c0y 1t 4,00 3.8% 2,270 2,251 .60 15,30 141.7 2945 @
4 2,255 9,00 15,86 140,7 4141 9
3 2,284 4,00 16,27 146.0 . 3626 9
4 2.260 0.00 15.68 141.0 . 4242 12
5 2,245 0.25 16,24 40,1 3450 11
6 z.239% 0,32 16.46 13%.7 2531
c1e 1 5.00 4.66 2,344 2,501 6,29 3.8 1463 2878 il
2 2,348 6.13 13,13 146.5 N 3927 il
3 2,329 6.B9 13.84 145.3 OO 1
% 2,356 5,89 12.91 146.9 Era Ly 12
5 2,321 7.21 14,13 144.8 3234 12
é 2. 342 6.37 13,35 146, 370.5 .
CEl 1 4,00 3.87 2.231 2.562 12.93 18,07 13%.2 3008 g B~B
2 2,232 12,89 18,14 139.3 3400 8
3 2,246 12,34 17,62 140,1 4341 ]
4 2.248 12,26 17.55 140.3 3737 11
5 2,239 12,61 17.88 139.7 . M00 i1
§ 2,027 13,08 18,32 13%.0 221.8
[N 7.00 6.49 2,350 2,479 5.20 16.16 146.6 3250 13
2 2,342 5,52 16,44 146,1 4405 12
3 2,340 5.60 16,52 146,0 4455 12
4 2,399 5.64 16,55 146.0 4752 14
5 z,341 5,96 16,48 146. % 4108 14
6 2.338 5,68 16, 5% 1543.9 ) 3415 .
(a)Indirect tenaile strength, psi, for specimen Ne, 6 in each batch.
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Bituminous mix design data by Marshall method — Series C, continued.

% AC % AC
by wt. by wt. Bulk Ave. Rice tnit . i) Flow,
Specimen BLE. mix #p, gr. 8P, gr. My voids, wt,, Stabilit ib in.
No. ] (HE) (Pa) (Gmb) (Gm‘) Vo % YMA, %, pef Weas. M}, {x 0,0L) Gradation
ci3 1 5,00 4.69 2,288 2.518 9.14 16.80 - 142.8 3540 9 3-8
2 2.286 9.22 16,87 142.6 4500 11
3 2.288 %.14 16,80 142.8 4400 11
4 2,280 9.46 17,09 142,3 4158 12
5 2,272 9.78 17.38 141.8 3613 12
6 2,269 9.90 17.49 41,6 297.3
[ T 6,00 5.70 2,323 2,501 7.02 16.35 45,1 . 3550 9
2 2,290 8.42 17.61 142.9 4025 11
3 2,275 ¢,02 18.15 142.0 4128 11
4 2.297 8.15 17.3% 143.3 3920 13
5 2,286 B.6G 17.82 142.5 . 3600 13
& 2.278 B.30 18,04 42,1 32L.6
[ LI 3.00 3,04 2,233 2.569 13.09 7.3 139,3 2820 B
2 2,223 13.48 17.76 38,7 3700 9
3 2.223 13.48 17.76 138.7 2424 9
4 2,234 13.05 17.36 139.4 3315 10
3 2,225 13.40 17.69 1388 3213 10
L] 1,224 13.44 17.73 138.8 198,1
[ 6.00 5.0 2,394 2,477 3.35 12,16 149.4 2856 14 A-b
2 2,395 3.3 12.12 149.4 3723 12
3 2,396 3.27 12,08 149,5 3960 12
[ 2.391 3.48 1z.27 149.2 3917 13
§ 2,384 1.76 12.52 148.8 4263 s
6 2,380 3.92 E2.67 148,35 03,1
c17 1 4,00 3.87 2,315 2.588 13,55 £3.41 154, % 3500 9
2 2,282 d 11.83 14,64 1424 4268 9
3 2,286 11.67 14,49 - 142.6 4365 9
4 2,283 .79 14,61 142.5 4268 11
5 2,266 12.45 15,24 41,4 3562 10
6 2.252 12.99 15,76 160.5 - 234.2
ci8 1 3,00 3.04 2,275 2.617 13.08 E4.17 142,0 3325 9
F4 2,231 14.76 15,83 139.2 3264 8
3 2,234 14,64 15.72 139.4 3264 B
4 2. 204 14,26 15,34 40,0 264 10
5 2,262 13.57 14.66 48,1 3185 9
6 2,243 1%, 39 15,38 140.0 215.0
c19 1 7.00 6.49 1,386 2.414 1.17 13,18 148.9 pric 22
2 2.407 9.3¢ 12.42 150,2 2150 17
3 2,407 4.3 12.42 150.2 2474 16
[ 2,416 4,00 12,99 150.8 3232 18 -
5 2.404 G.43 12.53 50,0 722 18
6 2,406 0.34 12,46 150.1 '«‘4‘2.1
¢ 1 5,00 5.69 2.377 2,455 L 11.85 148.3 2500 io
2 2,335 5.27 13,41 145.7 2797 11
3 2,351 4,62 12.81 156.7 298¢ 12
4 2,347 2.78 12.96 146.5 3007 1t
5 2,335 5.27 13,41 165.7 2072 13
3 2.33% 5.11 13.26 146 .0 31t.2
£zl 1 4,00 3.87 2z, 390 - - 18,85 149,1 %40 10 A=100
Z 2,360 - 11.9 147.9 3381 10
3 2,360 - 11.96 147,3 3185 10
4 2.36C - £1.96 147.3 3136 13
5 2,330 - 13,00 45,4 305% 12
6 2,360 2.00 11.96 147.3 332.6
c22 1 6.26 5.89 2,420 2,51% 3,80 11,62 151.0 1161 335
2 2,420 3.80 11,62 151.0 1584 22
3 2.430 - 11.26 151,9 1782 7
[ 2,420 3.80 1,62 151.3 1515 33
5 2,410 4.20 11,99 150.6 1400 31
6 2,420 3.80 1%.62 150.8 22‘8. i,
€23 3 &.70 4.49 2,400 2,437 1.50 11,05 149.9% £717 18
2 2,610 .09 10,68 150.4 2772 18
3 2,410 1,09 10,68 150.6 3550 13
4 2,400 1,50 EL.05 150,90 70 - 16
13 2,400 1.50 11.0% 149.6 2764 17
6 2,380 2.32 it.79 48,4 n.2
1 7.00 6.49 . 2,3%0 2,431 1.69 13.28 149,13 1212 3%
2 2,420 O k6 12,19 156.8 1236 34
3 2,419 & 57 12.5% 150.3 1250 i3
4 2,420 0,48 12.19 150.8 1581 as
5 2,410 0,87 12,53 150.1 1450 34
L& 2,410 0.87 12.55 150.5 218.8
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Bituminous mix design data by Marshall method — Series C, continued,

% AC % AC
by wt. hy wh. Bulk Ave. Rice Unit Flow,
Specimen BEH. wix ap. gr. BP. BT Afr voids, wt., Stabtiicz(“) 1b in,
No, o) ) G 6} Vor % VMA, % pef Weam, Adj. {x 0,01y Gradation
€25 1 3,00 2,713 2,310 2.634 12.29 12.81 43,9 2565 13 A-100
2 2.310 12,29 12.81 ko4, 1 2940 9
3 2,300 12.67 13,19 143.4 2475 10
4 2,330 11,53 12,05 5.6 2915 3
5 2,320 1.7 12,43 144,.6 572 ¥4
[ 2.320 11.91 12,43 144.8 255.5
€26 1 5.00 4,69 2.3%4 2.51% 4,67 10.87 149, 4 213 14 A-4LE
2 2,387 4,95 1%.13 149.0 2851 12
3 2,390 4.83 11,02 148,1 2871 12
4 2.324 746 13.48 145.0 1656 tz
5 2,362 5.95 12,96 147, 4 2473 14
& 2.372 5,55 11,69 148.0 299.4
027 1 4,47 4,28 2.384 2.479 3.84 10.86 148.8 1947 14
2 2,364 4.44 11.42 147.8 2673 H
3 2,378 4,08 11,09 158, 4 2727 12
4 2,361 4.7% 11.72 147.3 235¢ i1
5 2,357 4,93 11.87 147.1 2254 13
[ 2,352 5.09 12,02 146.8 301.6
€28 1 6,71 6.29 2,401 2,469 2.73 12,11 149.8 1617 18
2 2,397 2.90 12.26 149.6 . 1960 16
3 2.391 3.14 12.48 149,2 2037 7
4 2.402 2.69 12,07 149.9 1872 18
5 2,395 2.98 12,33 149.6 1794 34
& 2.392 3.0 12.44 14%.3 252.0
¢ 1 3.3 2,35 2.317 2.578 1¢.11 12,43 144.6 (2162 12
2 2,292 11.08 13,38 143,0 2910 15
3 2.285 11.35 13,64 142.6 2667 133
& 2,324 9,84 32,17 -145.0 2600 ¥4
5 2,288 il.24 13,53 142.8 2375 i3
6 2,291 11.12 t3.42 143.0 215.3
€30 i 5.82 5,50 2,391 2,470 3,19 11,74 149.2 1732 19
Z 2.385 3.44 11.96 148.8 . 2470 - 13
3 2,379 3.68 12,18 148,64 2688 14
4 2.405 2.63 1t.22 150.1 3100 15
3 2,385 3,44 11.96 148.8 2279 14
& 2.389 3.28 11,81 149.1 302.5
€3l ot 7,16 6.68 2,381 2,394 .56 13,14 148.6 1568 35 A-8L
2 2.39% 4,00 12.48 149.7 1736 23
3 2.40% 0.09 12,26 150,13 1734 17
4 2.393 $.05 12.70 149.3 1414 7
5 2.395 0,00 12,63 49,4 1262 - 16
6 2,398 0.00 12.59 149.5 208,3
€3z 3 6,26° 3.89 2,391 2.382 0.00 12.03 149.2 1515 35
2 2,401 0.00 11,67 149.8 1400 21
3 2,400 0.00 11,70 149.8 1363 20
4 2.404 0.00 ik, 56 150,0 1750 21
5 2.401 G000 11.67 149.8 1287 30
6 2.397 4,00 11,81 149.6 223.9
¢33 1 4,00 3.87 2.376 2,462 3,49 10.7% 148.3 1261 18
2 2,361 4,09 11,27 147.3 1509 24
3 2,392 2.84 10,11 149.3 1519 19
& 2.390 2.92 ia.18 49,1 1336 3
3 2.402 2.43 9.73 149,9 1530 12
& 2.403 2.39 9,96 149.9 267.6
€34 1 3.09 2,83 2,293 2.603 11.91 12.90 1431 1932 14
2 2,282 12,3 13,31 142.4 2178 11
3 2,300 I1.54 12.63 143,5 2376 1¢
4 2.291 11.99 12,97 143,0 1617 13
5 2,295 11.84 12.82 143.0 1764 3
b 2,305 11,45 12,84 143.8 221,5
¢z 1 5.15 4,90 2.396 2.460 2.2 10.93 14%.5 1358 22
2 2.417 1.76 10,14 150.8 2100 17
3 2,423 1,50 9.92 51.2 1969 17
[ 2.407 2.15 10.51 150,2 1980 24
5 2,440 .80 9.29 152,3 1887 21
[ 2.411 1.98 10,37 150.4 2614, 2
c36 5.00 4,86 2,374 2,475 4. 08 12,08 148.1 2182 9 B-100L
2 2,379 3.87 11,86 148.4 2797 8
3 2,372 4.16 12,12 148.0 2676 8
4 2,333 5.73 13,57 145.6 2156 12
5 2,329 5.90 13,71 145.3 2279 tz
6 2.323 6,14 13.94 144,.9 252,3
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Bituminous mix design data by Marshall method — Series c, cohtinued.

1 ac % AC
by wt. by wt, Bulk Ave, Rice tnit (a) Flow,
Specimen &EE. =131 sp. gr. P, BT, Air voids, wt., Srabilicy 1b, in. )
Ko, L ) {Gy) (o) Ver % VMA, % pef Mesa.  Adf. (x 6,01) Gredation

€37 1 3.33 3.23 2.266 2.553 11,23 14,61 141.4 2314 @ B-100L
4 : 2.232 12.56 15.8¢9 £39.3 2182 L]
3 2,241 12.21 15,55 139.8 26475 e
& 2,231 1t.62 15.18 140, 5 1980 11
5 2.728 12.72 16,04 139.0 2522 il
6 2.229 12,68 16,00 135.1 221

¢ 1 &,22 4.05 2.292 . 2,538 9,57 14,36 143,0 2070 10
2 2,262 10.75 15,48 1411 | 2209 9
3 2,268 10,51 15.26 141.5 2352 9
4 2.272 10,36 15,11 14).8 £794 12
3 2.276 10.20 14.96 142.0 1776 12
L 2272 10,36 15.11 141.8 249.5

c3% 1 1,56 7.02 2.371 2,394 0.96 14,15 148,0 1853 12
4 2.351 : 1.08 14,88 46,7 L7823 $
3 2.322 3,01 15,93 b9 1600 9
% 2.313 3.39 16.25 144.3 14355 13
5 2.313 1% 16,25 144.3 1440 14
] 2.314 3.35 16.22 1444 . 236.8

c40 % 6.00 5.66 2,380 2,436 2,28 i2, 87 148.5 1666 14
z 2.570 2.6% 12,93 47,7 1868 13
3 2.367 2.82 13,04 .7 1813 it
4 2.375 2,49 12.75 48,2 1512 1]
5 2,369 2.73 12.79 147.8 . 1515 i3
6 2.361 3.06 £3.26 147.3 290,2

oAt 1 4,25 4.08 2,369 2, 344 6.8¢9 11,41 147.8 3250 133 A~ 30H
2 2,332 8.35 12,79 145.5 3360 11
3 2,346 7.80 12.27 146.4 3050 10
4 2,381 6,42 19.96 148,6 3500 12
5 2,333 8,31 12,76 145.6 3450 12
& 2,344 7.50 12,00 166.3 328.2

céz 1 6,00 5,70 2.399 2.443 1,79 11,80 169.7 1750 23
k4 2,403 1,62 11.66 150.0 2400 17
3 2,403 1.63 11.66 150.0 2200 18
4 2,404 1.58 11,62 150.0 2350 18
5 2.422 4.85 10.96 131.1 2830 18
& 1.390 1.49 11,41 149.2 299.1

€43 1 7.00 6.49 2.375 2,392 4.71 13.42 148.2 1350 30
k4 2.403% G060 12.32 150, 1 2050 22
3 2,406 0.00 12,29 15,1 1700 20
4 2.400 Q.00 12,51 i49.8 1800 3
5 2.403 0.60 12,40 150.0 1800 23
& 2.352 a.00 12.50 46,8 314.8

C4h L 5.18 4,89 2.383 2,469 3.46 11,64 i48.7 2160 19
b4 2,353 4.68 £2.7% 146 .8 1930 12
3 2.39% 1,82 11,05 69,7 2050 21
[ 2.355 4.60 £2.68 7.0 3050 15
3 2.364 5,23 12.3% 147,5 2650 12
& 2,369 4,93 12,12 ba7.8 330.6

c43 1 3.36 3.25 2,325 2,544 6.62 12.30 145,1 3200 10
2 2,261 11,14 14,72 141.1 2750 13
3 2. 268 10,86 14,45 41,5 3100 10
4 2,282 10,31 13,92 142.4 2600 12
3 2,288 10,08 13.70 42,8 2750 12
6 2,234 10,27 13.8: 139,4 1!}8.3

o4t 4.00 3.87 2,346 2.559 B.31 12.00 146 .4 3696 10 A-8
2 2.283 10.78 14,37 142.5 2867 2
3 2,281 14,85 14,45 142.3 3008 11
4 7,291 18,46 14,06 142.% 2924 12
H 2,303 9.99 13.62 143.7 3040 10
6 2.290 . 10.50 4.1} 142.9 263.3

c47 1 5.00 4,69 2,387 2,429 1.73 11.23 148.9 2716 13
4 z.281 6.09 15,18 142.3 1755 11
3 2.370 2.43 11.87 147.% 3000 1t
4 2,352 3.17 £2.54 146.8 2446 b3
3 2,279 6.17 15.25 42,2 18293 12
& 2,552 3.66 12,98 6.0 02,4

c68 1 1.16 6,68 2,380 2.404 0.99 3,34 148,35 1649 22
2 2,329 3.11 15.29 £45.3 1344 16
3 2,389 0.61 13.02 49,1 2163 16
4 2,401 0.1% 12.58 149.8 1838 18
5 2.393 0,45 12,87 149.3 2009 16
6 2.390 Q.57 12,98 69,1 238.5
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Bituminous mix design data by Marshall method — Series C, continued.

% AC % AG
by wt, by wt. Bulk Ave. Rice Uit Flow,
Speaimen [N mix 8P, gT, 8p. gr. ALY voids, wt,, Stabilitx(g}, th, tn. .
Ro. (ws) (Pa) (Gmb) (Gm) Vv, % VMA, % pecf Meas. Ad.J. (x O.Ql) Cradation
¢49 1 3.00 2.83 2,369 2.5%9 9.77 12,46 144,1 2565 ¢ A-B
2 2.29%% 10,36 13.03 63,1 130 8
3 2.275 11,10 13.75 142.0 2376 13
[ 2,283 19,79 13,45 152.5 2777 i1
5 2.28% 10.87 13,52 142.3 2744 16
& 2,294 10,36 13,03 163.1 27,2
€50 1 5.82 5.50 2.366 L RATH %4.37 12,76 47,6 i782 7
2 2.376 3,97 12.3% 148,3 2231 16
3 Z2.381 3.7 1z2.21 14B8.6 2376 13
4 2,374 4.05 12,47 48,1 2317 14
5 2,375 4,01 12,43 1AB,2 2397 14
6 2,360 3.81 12.25 48,5 72,1
c5f 1 7,13 6.65 2,974 2.406 1,32 14,57 148,1 1200 35 B-100
2 2,394 .49 13,83 494 1313 35
3 2.397 0,36 13,74 149.6 1363 35
4 2,395 4,44 13,81 1469.4 1313 35
3 2,400 .24 13,63 149.8 1313 35
& 2,400 .24 13.63 149.8 1%1.5
£52 1 5,00 3.85 2,337 2,552 8.41 T 13.38 145.8 2612 11
2 2270 11,03 15,86 141.6 2491 10
3 2,282 18,56 15,41 142.4 2639 11
4 2,302 9.78 15,67 43,6 2325 iz
5 2,279 10,68 15.53 42,2 2083 15
6 2.307 9,58 14.49 1440 265,1
53 1 312 3.02 2,306 2.609 11,61 13,79 143.9 3055 8
z 2,259 £3.41 15.54 410 3003 9
3 2,267 13,18 15.28 141.5 2775 11
4 2,273 12,80 14,95 142.G 2275 1z
5 2.259 13.41 15.54 141.0 1980 13
] 2,246 13.9% 16.03 140.2 £83.6
¢54 1 3.35 5.07 2,39: 2,494 4,08 12.46 149,13 1960 20
2 2.370 &, 96 13,27 147.9 2350 13
3 2,393 4,16 12,54 49,1 . 2328 14
4 2.359 5.4 13,67 147,2 1984 17
5 2,355 5,57 13,82 146,9 2040 17
6 .350 5.77 14.00 146,6 272.2
cs5: 1 6.24 5.87 2,394 2,438 1.82 13.13 149.4 1386 30
2 ' 2.403 1.45 12,80 149.9 1633 21
3 2,403 1.45 12.80 149.9 1632 20
3 2,407 1.28 12,66 50,2 1632 24
5 2,403 1.45 12.80 149,9 715 21
[ 2.406 1.53 12.87 144.8 211.4
c56 1 3.35 I 2,322 Z,585 .19 13.39 64,9 861 13 -3
2 2.218 14,21 17,27 138.4 172% 10
3 2,180 315.68 18.68 136.1 - 1665 1z
4 2.192 15,22 18,24 137.¢ 682 13
5 2,193 15,18 18.12 137.¢ 864 15
6 2,188 15,37 18,38 136.5 -
€57 1 5.00 4.88 2, M5 2.5:3 6,67 14.61 146, 3 2115 13
z 2,342 5,79 14,12 146,11 2897 i1
3 2.33% 7.06 14,38 145,7 3168 i1
4 2.348 6.55 13,90 146,35 2878 13
5 2.323 T.54 14.82 145.0 2522 14
6 2,323 7.54 14.82 145.0 216.7
€58 1 6.25 5.88 2,382 2.430 1.96 13.57 148.6 1358 19
2 2.379 2,908 13,68 48,4 1947 14
3 2,394 1.47 13,14 49,4 2037 14
4 2,380 2.04 13,64 48,5 1824 18
5 2,386 1.7% 13.43 148.9 1960 14
] 2.383 1,92 13.54 149.7 68,1
£59 1 4.50 3,86 2,239 2,574 12.97 17.02 139.7 1968 10
2 2,227 13.44 17,46 139.0 1421 i1
3 2,236 13.09 17,13 139.5 1386 13
4 2,233 t3.21 iv.24 139.3 1764 13
3 Z.233 13.21 17.24 138.3 1680 14
6 2,219 13.75 17.76 t38.5 182.1 :
ce0 1 7.00 6.47 2.402 2,387 G, 00 13.39 156.0 1630 22
Z 2.409 . 4.09 13.14 156.3 2171 17
3 2,409 ¢.00 13.14 15¢.3 2150 17
4 2.3%0 4,00 13.83 149.1 1911 13
5 2,343 1.84 15.52 146.2 1645 18
6 2.388 0,00 13,90  149.0 :248.8 '
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Bituminous mix design by Marshall method -~ Series C, continued.

% OAT . % OAC
by Wi, by wt. Bukk Avé. Rice Unit (a3 Flow,
Specimen aAgE. mix ap. gr. ap. gx. alr voids, wt., Btability ", 1by in,
Ro. ) (e} G, €. ) Ve % vMa, % pef Mess,  Ad}. {x ¢.01) Cradation

[+ N 3,57 3.45 2,265 2.585 12.37 15,63 141.3 13 ¥ 9 -8
2 2,241 13,30 16,52 140.0 2328 ° 9
3 2,234 13,57 16.79 139.4 2220 10
&4 2,235 13.53 16,30 139.5 2375 9
3 2,40 13.34 16.56 139.8 2597 10
6 2.570 . 13,32 16.49 139.9 isl.o

c62 1 6,47 $.08 2,814 2,467 2.15 12.53 150.6 1900 20
Z 2,409 2.3 12.71 150.3 2450 15
3 2.418 1.99 2,38 150, 9 © 2623 15
4 2,417 2,03 12.42  150.,8 2871 iy
5 2,412 2.23 12,60 159.% . 2450 - 20
6 2,408 2.40 12.7% 150.3 ; 25%.9

[k 7.14 6.67 2,343 2,432 1.60 13.84 149.3 1464 23
2 2,414 0,73 13.08 150.6 w79 19
3 2,408 .98 13,30 150.3 ' 1969 it
4 2,408 0.98 £3.30 50,3 1950 12
5 2,410 0.%0 13.22 50,4 2000 20
& 2406 1.06 13,37 150.1 -216.0

co4 1 5.13 4,88 2.401 2.513 4,46 1%.89 149.8 2722 12
2 2,378 5.38 12,73 i48.4 2722 11
3 2,373 5.58 12.92 148.1 521 11
& 2,378 5.70 13.03 147,9 2574 12
5 2,382 3.22 12,59 148.6 2850 12
[ 2,375 5,50 12.84 148.2 285.4

65 1 4,25 4.07 2,377 2.529 6,00 12,03 148, 3 2550 10
2 2,324 8.09 13,99 £45.0 2327 11
3 2,318 8.33 14,21 144.6 2137 i2
4 2,332 7.78 13,69 145.5 2182 13
5 Z,33%4 6.91 12.88 146.9 2376 15
6 2,353 6.87 12,854 146.9 304:9

£66 1 5.80 4.6%9 2,343 2,645 4,19 12.87 46,2 2350 11 AuF
2 2,633 0,51 9,31 151.8 2254 i1
3 2,324 4,96 13.37 145,90 2326 11
4 2.322 5.05 13,45 144.% 2376 12
5 2,314 5.37 13,75 144, 4 2375 14
6 2,327 4,84 13.26 145,2 238.8

<67 1 3.13 3,04 2,278 2,549 19,63 13.62 0 ta2.2 W10 10
z 2,250 il.73 14.68 140.4 2650 j1v;
3 2,241 12,08 15.02 139.8 2673 9
[ 2.253 11,61 14,57 148,606 2450 -]
5 2,238 12,20 15, % 139.7 195¢ 12
6 2,249 1k.77 14,72 140.3 228.7

ce8 L 6.26 5.89 2,371 2.416 1.85 12.74 148.0 2150 18
2 2,342 3.03 13,80 146,1 2000 13
3 2,372 £.81 12.79 48,0 2250 13
4 2,364 2.14 12,499 47,5 2200 17
5 2,354 2,56 13.3% 146.9 20350 16
3 2,387 2.02 12.88 147.7 283,8

=3 6.71 5.29 Z,358 2,393 i.45 13.58 147.1 1584 1%
e Z,369 0.9% £3.18 147.8 1767 17
3 2.369 0.99 13.18 147.8 1734 20
& 2,35% i.40 13.55 147.2 1600 %
5 2,368 1.03 13.22 147.8 1500 22
6 %.368 1.03 13,22 147.8 224, 5

c7o 1 4,00 5.87 2,325 2.465 5.66 12,59 145.1 2200 10
2 2,285 7.2%8 14,10 145,86 3100 9
3 2.312 6.9 13,08 144,3 2750 10
& Z,300 6.67 13.53 143.5 2750 11
3 2,300 6.67 33.53 143.5 2900 12
3 2,279 7.53 i4.32 t42.2 269.6

[ SN 5.56 5,26 2,406 2.449 1.75 11.34 150.1 1800 19 3-8%
2 2,395 2.24 11,78 149.4 2400 i4
3 2,417 1.3¢ 10,93 150.8 2550 14
& 2,604 1.83 11,41 150,0 2600 7
5 2,384 2.65 12.15 147.8 2450 16
6 Z,403 L.87 11.45 i49.9 271.0

cr2 1 4.44 4,26 2,367 2.533 6.54 1i.86 147,7 2650 13
4 2,345 7.48 12,68 146.3 3250 10
3 2,306 .02 20 143.8 2600 11
4 2,315 8.59 L3.79 144, 5 2800 13
5 2,326 8,15 13,38 145.1 2800 12
6 2,383 ' 5.90 11.26 148.7 336.5
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Bituminous mix design by Marshall method — Series C, continued,

% AC % ac
by wt, by wt. Butk Ave. Rige Ynit Flow,
Specimen ngE . mix B BT p. gr. Afr voide, wt,, §tabiiitx(a), Ib, in.
No, (Na! (Fa) (Gmb) (Gm) UV, i VMA, % pef Mess,  AdJ. (x ¢,01) Graddtion

73 1 3,33 3.23 7.310 2,373 19,20 ©%3.05 144.1 3150 11 3-8L
2 2,249 12.58 15,35 140, 3 2750 19
3 2,242 12.85 15,61 139.9 2950 9
3 2,261 12,11 14,90 161.1 2700 10
5 2,204 12,77 15,54 140.0 2450 11
6 2,234 12,38 15,16 1466 202.1

o4 1 7.33 6,83 2.3%9 2.393 0,00 13.06 149.7 1500 2
2 2.396 0,00 15,47 149.5 1500 26
3 2,399 0,00 13,06 149.7 1500 26
& 2,397 .00 13,14 149.6 1600 25
2 2.397 0.00 13.14 149.6 1500 27

e75 & 6.00 5.66 2.390 2,429 1,61 12.30 149,31 1900 16
2 2.376 2.19 12,82 148, 3 2150 i3
3 2,382 1.9 12.60 146.6 2150 14
4 2.370 2,44 13.06 147.9 2300 17
5 2.367 2,56 13,15 147.9 2350 14
6 2,368 2.52 13,11 147,8 256.1

76 1 6,24 5.87 2,335 2,411 3,15 14,01 145.7 2300 3] A-1001
2 2,317 1.90 14,67 144.6 2400 13
3 2,309 4,23 14,99 1441 2100 11
4 2,297 4,73 15,41 143.3 1700 9
5 2,297 4,73 15,41 143.3 1500 12
6 2,296 6,77 15.45 143,3 258,9

€77 1 4,90 4,67 2,364 2,426 2.57 11.83 147.5 2150 10
2 2,334 3.80 12,95 145,46 2000 10
k| 2,342 3,47 12.65 146,1 2050 10
&4 2,326 4,13 13.25 145.1 1950 1L
5 2,281 5.99 14,93 142.3 1400 13
6 2,334 3,80 12,95 165.6 276, 5

[71: I 2.90 2.81 2,250 2.561 12,14 14,45 140.6 2200 10
2 2.229 12,96 15,24 139,1 2100 9
3 2.25 12,10 14,41 140.5 2100 2
4 2,238 12.61 i%,90 139.7 2050 i2
5 2.228 13,00 15,28 139,0 1850 12
3 2,249 12,18 14,45 140,3 238.49

c79 1 7.13 5.65 2,354 2,406 2,20 14,06 146,8 2000 il
2 2.344 2,58 14,39 146, 3 2200 9
3 2,340 2.74 14,54 146.2 2200 [
& 2,323 3.45 15.16 145.0 19500 1n
5 2.325 3.37 15,09 145.1 1900 11
6 2,327 3.28 15,01 145.2 255.6

80 1 4,23 5,06 2,321 2.46% 5.9% 12.88 144.8 2300 9
2 2,277 7.78 14,53 142.1 2200 9
3 2,293 7,13 13,93 143.1 2450 L]
4 2,267 8,18 14,91 141,5 1900 10
5 2,284 7,49 14,27 142.5 2000 10
& 2,291 7.2% 14,01 143,0 292.8

c8l 1 4,02 3.86 2,335 2.490 6.22 13,53 145.7 2700 10 c-30
2 2,305 7.43 14.64 142.8 2800 10
3 2.309 7.27 14,45 144.1 2800 £2
4 2,327 6.55 13,83 145.2 3400 16
5 2,314 .07 14.30 144, & 3160 H¢
6 2.313 7.11 14,34 144.3 316.2

C82 t 7.14 6.67 2,366 2.422 2,31 14,94 147.6 1950 12
2 2,374 1.98 14,65 146.1 2500 3
3 7.381 1.69 14,40 148.6 2550 %
4 2.386 1,73 14,40 148.5 2550 13
5 2,377 1.86 14,54 148.3 2400 it
6 2,383 1.61 14,33 148.7 258.9

83 1 4,02 3.86 2,309 2.562 9.17 14,49 164.1 3000 ]
2 2,291 9.87 15.16 143.0 3350 9
3 2,282 10,23 L5, 49 142.4 3100 [
4 2,282 10,23 15,49 142.4 2850 10
5 2,271 10,66 15,90 1617 2700 10
6 2,278 10,39 15.64 142,1 283.0

cB4 1 6.0% 5.68 2,367 2,448 L3 14,00 147.7 2850 i1
2 2.343 4,21 14.80 146,2 3350 10
3 2,343 4,29 14,87 146.,2 3159 LD
3 2,347 4,13 4,73 146,5 315¢ 10
5 2,334 4,66 £5,20 145.6 3108 t1
§ 2,315 5,43 15,89 164,% 302.7
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Bituminous mix design by Marshall method — Series C, continued,

% AC % AC
by wt. by wt, Bulk Ave. Rice Untt &) Flow,
Specinen a8E. wmix B8R, ZY. 8p. gt. Aty volde, wt., Stability N .
Nao, (Wa) (Pa) (Gmb) (Gm) Vv. 7. YHA, % pef Meas, Adj. (X 0,01) Gradation
ca5 1 3.35 3.26 2.269 2,561 11,40 15,43 141.6 3500 8 c-20
2 2,241 12,50 16,47 139.8 : 3200 10
3 2.232 %2.85 16,81 139.3 2860 10
4 2,237 12.65 16,62 13%9.6 2800 9
3 2.245 12,34 16.32 14001 2850 9
&

2,235 12.73 16,70 139.5 221,1
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Bituminous mix design data by Hveem method — Series C.

% AT % AC
by wt, by wr, Butk Ave, Rice Unit
Specimen BEE. mix 8P, @E. 5P, BT. Alr voids, wt., Rveem Cohesfonarey
No, {Ha) () €6t (G Vor % VHA, % pef stability value Gradation
cot 7 §.00 5.67 2,522 2,473 2,0% 11,48 151.1 23.3 236 ¢~100L
8 2,420 : 2.14 £1.55 151.0 14,3 202
g 2,426 1.89 11.34 151.4 23.6 258
coz 7 4,68 G.47 2,336 2.504 6.72 13,54 145.8 3.2 157
8 2,333 6.85 13,65 45,6 37.9 207
9 2,33t 6.92 13.72 145,5 9.9 207
co3 7 3,10 3.02 2,235 2.615 14,34 16,02 139.5 424 ]
3 2. 244 14,19 15.68 140,0 47.6 127
3 2,231 14,69 16,17 139,2 48,3 111
04 7 6.68 6,26 7.412 2,429 0.70 12,40 130.5 11.3 231
6 Z,417 0.49 12,22 150.8 - ‘268
9 2,417 0.49 12,22 £50.8 11.9 191
co5 7 3.79 3.66 2,763 2,593 12.72 15.53 141,2 50.6 167
8 ‘ 2,257 12.95 15,75 £40,8 46,1 115
9 z,248 13,30 16,09 140,3 52.7 116
06 7 7.00 6,44 2,407 2,399 .00 12,61 £50.2 0 ?‘; 193 B-p
8 2.405 0.00 12.68 150.1 ] (‘*) 238
¢ 2,399 0,08 12,50 149.7 o ® 225
co7 7 6.00 5.5 2.406 2,431 1.28 11.92 150.1 14,9 240
8 2,405 1.32 11,96 150,1 16.5 231
9 2.404 1.36 11,99 150,90 1t.5 256
08 7 3.10 3,02 7.263 2.589 12.60 14,84 145.2 39,8 139
& 2,265 12,52 14,76 141.3 48,7 228
9 2,271 12,29 16,54 141,7 57.8 208
cov 7 4,00 3.85 2,267 2.25t 8,00 15.42 141.5 54,5 162
8 2,261 .00 13,64 141.1 46.5 208
9 2,266 9,00 15.45 161, 4 51.6 197
€10 7 . 5.00 4,66 2.359 2,301 5.69 12.76 147.2 41,6 207
8 2,354 5.89 12.91 146,9 4h,2 289
9 2,360 5.65 12,69 147.3 7.4 279
¢i1 7 4.00 3.87 2,289 2,562 10.67 16,05 142.8 46,5 198 8-B
8 2,294 10.47 15.86 143,t 50,1 147
] 2,283 10.90 16.27 142.5 40,5 184
e 7,00 6.49 2,374 1.479 4.23 15,30 B8, 1 29,8 233
8 1,381 3.95 15.05 148.6 24.7 42
9 2,380 3,99 15.09 148,5 20,3 244
€13 7 5,00 4,69 2,336 2,518 7. £5.05 145,8 42,2 181
8 Z,334 7.31 15.13 145.6 33,1 262
9 2,322 7.79 15,56 1449 45.4 195
cis 7 6,00 5,70 2,357 2,501 5.74 15.20 147.1 40,7 234
8 2,367 6.14 15.56 46,5 4.4 227
9 2,457 5,74 5,20 147,1 42,4 225
cis 7 3,00 3.06 2,268 2,569 11,73 16,19 141.5 46,7 152
8 2,267 11,77 16,14 141,5 54.5 182
9 2,262 ‘ 11.96 16.32 14E.1 0.4 123
Gi6 7 §.00 5,70 2,406 2.477 2.87 11,72 150.1 27.4 179 Ad
8 2,413 7,59 11.46 150.6 21.7 248
9 2.414 2.55 11,42 150,6 26,2 192
€@y 7 4,00 1,87 2,345 2,588 9,39 12,29 146,3 43.6 193
8 2,284 1175 14,57 142,5 47,1 122
9 2,311 10.71 13,56 144.2 46,1 138
cis 7 3,00 3.04 2,249 2.617 14.07 15,15 140,73 49,4 73
8 2,271 13.23 14,32 1417 536 104
] g 7,264 13.56 14,58 141.3 51,5 127
cle 7 7,00 6,49 2,412 2,414 0,10 12,24 150,5 0 E:; 133
8 2,413 0.05 12,20 150,6 0 i 167
g 2,409 0.22 12.35 150,3 0 158
€20 7 5.00 4.69 2,392 2.465 2,96 11.29 149,13 40,6 123
8 2,392 2.96 11,29 149,13 32.6 187
g 2,395 2.84 1518 149.5 35,7 181 .
coL o7 4,00 3.87 2,40 2.440 1.64 19,47 149.8 60.7 206 A-100
8 2,40 1.64 10.47 149.8 68,3 275
9 2,38 2,46 11.22 148.5 53.5 140
c22 7 6.26 5,84 2,430 2,516 3,80 11,62 151.0 6.15:; -
8 2,420 3.80 1162 151.0 Tl -
9 2,420 3.80 11.62 151.0 -

(B pxtrapolated atability values (from log ®, - o B plots).
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% AC % AC
by we, by wt. Bull Ave. Rice - Unit
Specimen agg . mix ap. gY. 8P, BT. Afr voidas, wt., Hveom Cohestoneter
No. (W&) (Pﬂ) , (Gm.b) : (Gm} Vv. % VMA, T pef stabiliey value Gradatton
chs 7 3.36 325 2,285 2.544 10,19 13,81 142.6 62,9 95 A-30u
8 2,294 9.84 13,57 143.1 63.8 109
9 2,307 9,33 12,98 144.0 53,4 130
C46 7 4.00 3,87 2,326 2,559 0.09 12.76 145.1 62,5 144 A8
8 2,326 9.09 12.76 143,1 &1.5 - 166
9 2.335 8,74 12.42 145,7 55.6 103
47 7 5.00 4,89 2,375 2.429 2,22 1E.68 148,2 58,9 141-
8 2,381 1.97 tt.46 1486 £6.3 141
9 2,374 2.26 11,72 148, 1 59.8 118
c48 ) 7.16 6,58 2.399 2.404 0,20 12.65 149.7 2.1 69 .
8 2,420 0.00 11.89 15L.0 1o, ., 118
9 2,401 8,11 12.58 149.8 12.5 56
c4% 3,00 2.8% 2,296 2.55¢ 10,28 12,95 143,13 64.0 146
8 2,305 10.01 12,69 1437 67.9 124
9 2,308 9.81 12.50 44,0 63.4 126
c50 7 5,82 5.50 2,398 2.474 3.08 11.58 149,46 27.5 84
8 7.400 1.00 11.5t 149.8 23,5 133
9 2.395 3.20 L1.69 169.4 25.1 0
est 7 7.3 6.65 2,391 2,406 0.51 13.96 1492 i.3$:; 2% B-109
8 2,380 1.07 14.35 148.5 08,29 -
9 2,391 6.61 13.96 149,2 0.5 61
€52 7 4.00 1.85 2,367 2,352 7.23 12.26 17,7 42,9 124
8 2.336 B.45 13,41 145.8 50,8 117
g 2,337 B.41 13,38 145.8 52.1 140
€53 7 3.12 2,02 2,297 2,609 11.95 14.12 143,3° 62.0 95
8 2,316 11.22 13.41 144.5 58.7 198
9 2,308 11.53 13,71 144.0 6L.5 151
cs4 7 5.35 3,07 2.413 2,49 3,24 11.59 150.6 25.0 110
8 2,406 1,52 11.95 150,11 28,4 121
9 2.406 1,52 11,95 150,1 26,3 139
€55 7 5.2 5.87 2,410 2.438 1.16 12:55 150,64 5.1?‘; 56
] 2,613 1.04 12,44 150,6 4.4(2) 80
9 2.419 0,79 12,22 150.9 8.1 104 ‘
et 3.35 3.24 2.264 2.585 12.43 15,55 141.3 62.7 103 C~30L
8 2,285 11.62 14,77 142,6 60.5 107
g9 2.291 11,39 14.54 143,90 53,6 89
osT 7 5.00 4, B8 2,402 2.513 4,40 11.92 149,0 31.6 114
8 2,403 4,28 11.81 150,1 26.9 91
9 2,422 3.60 11.18 151.1 30,8 135
58 7 6.25 5.88 z.414 2.430 0,64 12,61 150.6 m.ag? 8o
8 2,410 0,81 12,56 150.4 .80 75
9 2,417 0.52° 12.30 150,8 8.1 95
59 7 4,00 1.86 2,307 2.508 10.33 14.50 144,08 51,4 11
8 2,297 10,72 14.87 143,3 52,2 153
% 2.324 9,67 13.87 145.0 58,6 162
c6e 7 7.00 6.47 2.429 2,387 0,00 12,42 151.6 0.8, 82
8 2.421 0,00 12,71 15,0 50003 79
5 2.427 0,00 12,49 131,4 7.5 107
c61 7 1,00 3,45 2,289 2.585 1L.44 14.74 142.8 63.2 88 o8
8 2.273 12.06 15,33 41,8 61,2 91
9 2,284 it 6k 14,92 1425 60.5 75
c62 7 6.47 6,08 2.433 2,467 1,38 11.86 151.8 11.0 78
8 2,434 1,34 11.81 154,89 14.8 144
9 2.428 1,58 12,02 151.5 4.4 108
c63 7 7.14 6,67 2.420 7.432 0.49 12,86 151.0 a.sf“; 120
8 2,617 0.61 12,97 £30,8 s.a{:) 88
9 2.419 0.53 12.%0 150.9 4.9 85
o647 5.13 4.88 2,434 2,513 3,95 11,41 150.6 17,6 125
8 2,413 3,99 11,45 150,6 7.1 124
9 2,422 3.63 11.12 151.1 2.8 120
65 7 4.2 4.07 2,998 2,529 5,16 11.25 149.6 42.7 45
8 7,390 5,48 11.35 1491 48.7 91
4 2,406 4,85 10.95 1501 3.3 98
€66 7 .00 4.69 2.353 2,445 3.78 12.29 166.8 53.6 118 A-F
8 2,363 3,37 11,92 147,5 57,4 155
¢ 1,363 3.37 11.92 167.5 62,4 13%
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Bituminous mix design data by Hveem method — Series C, continued.

1 AC % AL
by wt. by wt, Bulk Ave, Rice - Unit
Speciwan agg . mix Lep. gr. . gr. Atr voids, wt., . Rveem | Cohasiomator
Ho. (Wa) (?s) (Gmb) ((}w) Vo, 14 YA, % pef. stability. value Credation
c67 7 3,13 3.04 2,268 2.549 11.902 £, 00 41,5 61,8 50 A-P
] 2,2% 10,062 13,16 £43.0 0.3 125
9 2,268 11.62 14,00 141.5 63.1 86
cé8 7 6.26 5.89 2,387 2,416 1.19 12.15 149.0 49.7 104
8 2,393 0.94 11.93 49,3 47.4 124
b4 . 2,388 £.15 12,11 1490 40,1 89
69 7 6.7 6.2% 2,350 2.393 0.53 12.78 148.3 3.3?‘% 58
8 2,384 0.3 12.63 148.8 6.8.50 B
9 . 2,390 Nt 12,41 149, a1 104
[ 4,00 3.87 2,359 ’ 2,46% 4,28 il.31 142,2 8.3 173
] 2,340 5.05 12,03 145.9 68.9 1]
9 2,352 4.56 1%.58 146.8 LY 132
ety v 5.56 5.26 Z2.42% 2.449 1.06 10.71 15,2 19.2(5) 52 B-8L
8 2,516 1.34 10,97 150.8 17.6(“ 143 '
9 2,423 1.06 10.7E 15,2 11.9 113
crr Y &.o4d 4,26 2,387 2,533 5,75 1.1k 148.9 31.0 142
[} 2,375 6,22 11.56 148.2 48.% 130
4 2.375 6,22 11.56 t48,2 49.1 120
€13 7 3.33 3.23 1,280 2,373 11.37 14,18 142.3 60,0 82
] 1,287 1t,10 13.92 42,7 67,9 120
9 2,280 11.37 14,18 £42.3 60,3 114
C7G 7 7.33 6.83 - 2.393 - - - - (a) -~
8 2,390 0,11 13.39 149,1 2.9(:) 76
9 2,315 8.74 13,93 148,2 3.7 it
crs 7 6,00 5.66 2,401 2.429 1.16 it.%0 149,8 22.1 98
8 2,415 0,38 11.38 150.7 2%.9 E52
9 2,403 1.08 11,82 149.9 55,1 149
c16 7 6,24 5.87 2,365 2,411 1.9 12,91 147.6 40.%3 131 A-100L
8 2,363 1.99 £2.98 47,5 1 9] *120
4 2,359 2.16 13,12 147.2 56.2 149
o7 4,90 4.67 2,377 2,636 2,03 HT ) 148.3 49.0 129
-] 2,375 2,11 11,42 148,2 48,1 111
] 2,374 2,16 11,486 148.1 55.5 109
g 7 2,90 2,81 2,286 2.561 10,74 13.08 142.6 55.0 90
3 2,262 L1.68 13.99 14t,1 55,0 j{:n)
9 2,256 1.9t 14.22 140,.8 45,8 BB
cre 7 7.13 6.65 2.353 2,406 2.20 14.66 146,2 53.0 108
L] 2,358 2,00 13.88 tu7,1 52.2 82
9 2,352 : .24 14,10 146.8 53.4 76
c80 ? 4,23 4.06 2,359 2,469 446 L1.45% £47.2 59.4 136
8 2,345 5.2 £1,98 146.3 50.2 134
9 2.35 5,78 1,75 146,7 65.5 129
cBi 7 5.02 4.85 2,357 2,4%0 5,34 12,71 147.1 634 182 C-30
8 2,363 .10 12,49 147.5 63,9 172
9 2.367 4,94 12,34 147.7 63,1 130
62 7 7,14 6.67 2.39% 2,422 1.11 13.90 149.4 28,0 as
8 2,39t 1.28 14,04 149,2 34.3 85
9 2,391 . 1.28 14,04 149.2 6.7 94
€83y 7 4,02 3.86 2,336 2,542 8,10 13.49 145.8 60,3 162
8 2.318 B.81 14,16 1464 .6 67,1 154
9 2,319 B8.77 14.12 144,7 62,7 144
c84 7 6,03 5.68 2,368 2,448 3.7 £3.9%6 147.8 46.7 141
8 2,386 2.53 12,31 148,9 54,0 126
? 2,371 3.15 13.85 147.9 S4.7 t1o
c8s 7 .35 3,24 2,277 2.561 11.09 15.13 “142. 61.2 129
8 z,287 10,76 14.76 142.8 65.7 102
9 2,272 11,28 15,32 141.8 64.5 100
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Appendix I-1, Bituminous mix design data for Marshall method - Series D.

% AC % AC .
. by wr, by wt, Bulk Ave, Rice Unig Flow,
Specimen agg. wmix sp. RY. ap. gr. Alr voids, W, , Stabiiity, 1b, in,
No. (wa) (Pa} (Gmb) (Gm) L VMA, % pef MHean. Adj, (X 4,01 Gradntiot}!

Ot % 6.03 .69 2,431 2,448 0.96 12,56 151.7 - 1500 23 A-1

2 2,447 0.04 11,99 152.7 . 1600 24

3 2,668 0.00 11,95 152,8 1600 21

4 2449 0,00 11.91 152.8 1600 25

5 2,451 0,00 11.84 152.9 1650 5 ¢

6 2,449 0.00 1.1 152.8 3600 228,01
p2 1 4.02 3.86 . 2,429 2,523 .73 19,94 50,6 . 2250 13

2 2,404 6,72 11.85 150.0 2400 1l

3 2,404 4,72 11,85 150.0 2350 12

4 2,409 4,52 11,67 150,21 2259 13

5 2,400 4,88 12.00 149.8 2250 13

6 2,400 4.88 12.00 1498 4500 - 2196
po3 1 6,70 6,28 2,420 2,439 0,78 13, %5¢ 131.0 1500 31

2 2,432 0.2¢9 £3.07 151,8 1650 b3

3 2,432 0.29 13.07 151.8 1500 21

4 2,427 0,49 13.25 1514 1650 25

5 2,627 0.4% 13,23 15L.4 1550 23 (a)

& 2,431 0.33 13.11 15%,7 . 2108 172.5
pos 1 2,90 2,82 2.368 2.537 6.66 12,23 147,8 2350 11

2 2.364 7.61 13,12 146, 3 3200 9

3 2,348 7.45 12,98 146,53 3600 1¢

4 2,360 65,98 12,53 147,3 3350 11

5 2,350 7.37 12,90 16,6 3400 i1 (@)

& 2,350 .3 £2.90 146, 6 4430 276.8
»Os 1 5.14 4,88 2.438 2,493 2,21 11.56 152.1 1950 14

2 ' 2,434 2,37 11.70 15%.9 2350 14

3 2,430 2,53 11,84 151.6 2430

4 2.420 2.93 12.21 15t.0 2300 17

5 2,426 2.6% 11,99 151.4 2300 1% (&

] 2,426 2,69 11.99 151.4 4300 269.6
D06 1 4, 2% 4,07 2,337 2.508 6.82 14,43 145.8 2500 9 c~1

2 2,313 1,78 15,31 - 1464,3 2[00 . 9

3 2,329 .14 14.72 145.3 2850 9

4 2,332 7.02 14,62 . 143.5 2700 10

] 2.309 7.9 15,46 144,11 2350 13 (®

5 2,016 7.66 15,20 144,83 4400 79.4
D07 1 &, 91 &.68 2,380 2,489 4,38 13,41 148.5 2400 9

2 2,358 5.26 14,21 47,1 2550 10

3 2,349 5.62 14.56 146.6 2550 19

4 2,342 5,91 14,79 1461 2600 12

5 2.338 6,07 14,94 145.9 2350 11 (&)

] 2,335 6.19 15,05 145.7 4400 279.1
pog 1 6,91 6,47 2,393 2.434 1.68 14,57 149.3 1800 20

4 2,399 L.44 14,36 14%.7 2000 18

3 2.398 1.48 14.40 1649,6° 1900 17

4 2,398 1.89 14,72 149,0 1950 17

3 2,398 1.48 §4.40 49,8 2000 i8 )

6 2,402 1.32 14,25 149,9 3o 235.5
o091 5.02 3.67 2,397 2,549 2.12 13,70 149.6 o506 17

2 2,390 2.41 13,95 149,1 2200 13

3 2,397 2,12 13.70 1496 50 14

4 2,403 1.88 13.48 149.9 2200 15

5 2,392 2,33 13,88 149,3 2150 13 (8)

6 2,395 2.20 1.7 149.4 40090 253.2
Blo 1 2,67 2,60 2,262 2,435 1.93 16,63 139.9 2200 7

2 2,226 : B.58 17,25 138.9 1950 4

3 2,248 7.68 16.43 140,3 2250 9

4 2,244 7.84 16,59 140.,0 2350 7

5 2.242 7.9% 15,635 139.9 2350 B )

6 2,244 7.8 16.58 140.0 3000 194.4
pit 1 2,90 2,82 2,288 2.556 10,48 135,10 142.8 2600 8 B-8

2 2.260 %1.58 15, 14 141.0 . 2100 8-

3 2,261 .54 16.10 141.1 2250 9

4 2.237 12,48 16,99 139.6 1500 9

5 2,254 11,82 16,36 40,6 2480 9 o)

& 2,247 12.0% 16,62 140.2 2800 174.4
plz 1 6,24 4,07 2,382 2.520 5.48 12.75 48,6 2604 9

2 2,348 6,82 14.00 146.5 2850 10

3 2,343 7.02 14,18 146, 2 2500 9

4 2,354 6.5% 13,78 146, 9 2400 11

5 2, 342 7.06 14,22 146.1 2430 12 )

6 . 2.342 7,06 14.22 1461 4200 262.6

(a} Indirect tensile atrength, psi, for epecimen No, 6 in each batch.
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Bituminous mix design data for Marshall method — Series D, continued.

% AC % AC
by wt, by wt, Bulk Ave., Rice Unit Flow,
Specfmen agg. mix 8p. g, ap. RY. Atr veids, wt,, Stability, 1b, in, .
Ko. ) (e} (6 @} Vo % VHA, % 7 pof Heas, A4y, {* 0.0D Gradat lom

pl3 1 4,91 4.68 2422 2.489 2,69 11,85 15101 2200 13 B8

2 2,412 309 12,7t 150,5 2600 11

3 2,413 3,05 12,18 150.6 2600 1t

4 2.416 2.93 12,07 150.8 2700 12

5 2.419 2,81 11.96 150, 9 2650 12

6 2.416 2.93 12.07  150.8 5300 139, 9(®
a4 1 6.03 5,69 2.420 2,451 1.26 12.86 1510 1700 22

2 2.427 ‘ 0.98 12,66 151.4 2000 19

3 2,428 0.9 12,57 151.% 195¢ 18

4 2,424 110 12,71 151.3 1850 2

5 2,426 1,02 12,64 151.4 1800 20

5 2.422 1.18 12,78 15L& 3600 226,82
P15 1 6.92 6,47 2,416 2.420 0,16 13,72 150.8 1460 28

2 2.423 0,00 13,47 1512 1550 26

3 2,425 0,00 13,40 151.3 1500 25

4 2.423 0,00 13.47 51,2 1550 25

5 1.427 0,00 13,33 1514 1700 26

6 2,624 0.00 13.43 151,3 3000 193.6(
P16 1 6.02 5.67 2.423 2,445 .90 12,50 151,2 1550 22 B30

2 2,536 0.37 12,43 152,0 1650 22

3 2,429 0,65 12,68 151.6 o 24

4 2. 430 0,61 12,66 151.6 1650 25

3 2.438 0.29 12,36 152.1 1500 B

6 ] 2.432 0.53 12,57 151.8 3300 208,3
M7 1 4,0t 3,85 2.401 2.507 4,23 12,02 149.8 2550 %

2 2,380 5,07 12,79 148, 5 2650 16

1 2,37% 5. 1% 12.83 148.4 2950 9

4 2,369 5.5t 13,19 147.8 2100 12

5 2. 366 5,62 13,30 147.8 2700 12 o

5 2,368 5.62 13,30 47,6 4800 298,%
a1 4.90 4,67 2,421 2.489 2,73 12.04 151.1 2350 16

2 2.420 2,77 12.08 151.0 2000 13

3 2426 2.61 11,94 151.3 2750 12

4 2,413 305 12,34 150.6 2600 14

5 2.423 2.65 11,97 15t.2 ) 2750 15

6 ) 2,418 2,85 12.1% 150.9 4550 289,1
Di% 1 2,90 2.82 z.Mm3 2.559 9.61 14,34 1%4.3 3250 9

2 2,29 10, 28 14.97 143.3 3350 9

3 2,296 10,28 14,97 143.3 3250 s

4 2,302 10,04 14,74 3.6 1150 9

5 2,301 10.08 14,78 143.6 1150 L

6 2,303 10,00 471 3.7 3700 238,5
026 1 6,91 6.46 2,411 2,632 0,86 14,08 150.4 1650 27

2 2.428 0.16 13,48 15,5 1750 25

3 2,428 0.16 13,45 151.5 1700 23

4 2,425 0.29 13,58 151.3 1600 %

5 2,426 0.25 13,52 51,4 1750 25

5 2,622 0,41 13,86 151,01 2200 205.1
bt 1 2.91 2.82 2,354 2.557 7,94 13,02 146,9 2000 12 A-301,

2 2,330 8,58 13,91 45,4 2250 11

3 2,335 8,41 13,46 6.1 2000 12

4 2,33 8,72 13,76 145,56 1950 15

5 2,333 8.68 13,72 145.7 1700 (RPN

& 2.313 9,54 14,53 164,83 3600 212.4
pz 1 4,92 4,69 2,43 2,485 2,05 11,79 1519 1550 13

2 2,428 2.29 12,0t 151.5 1500 12

3 42 2,58 12,26 151.1 1500 12

& 2.413 2.90 12,53 150.6 1300 15

5 2.416 2.78 12,44 150.8 3150 26 o

6 2.420 2,62 12.30 151.0 4000 250.6
p23 1 6,04 5.78 2,414 2.646 1.3t 13,45 150,46 1450 3]

2 2,416 1,10 13,27 150.9 1400 13

3 2.403 1,76 13,84 149.9 1350 13

4 2,388 2,37 14,38 149,0 1350 18

5 2.382 2,62 14.59 148,6 1200 2

6 2,395 2.08 14,13 149.4 4100 261.1
p26 1 %,03 3,87 2,366 2,49 5,13 12.52 147,6 1300 9

z 2, 386 41 12,79 148.9 1800 12

3 2.392 4.09 12,57 149.3 1900 © 12

4 2,385 4,37 12,82 148,8 1650 17

5 2,390 4,17 12.64 49,1 1750 BB

& 2,385 4,37 12,82 148.8 3600 231,8
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Bituminous mix design data for Marshall method — Series D, continued,

% AC % AL
by wt. by wt, bulk Ave, Rlice nit Flow,
Specimen ARE., mix 8p. BT, sp. BY. Alr volds, we,, Stability 1b in,
No. LR ) G} 6 Ver T VMA, % pef Heas, AT, (% 0,01 Gradation
Dy 1 6. 94 6.49 2,408 2,422 0.58 14,38 150.3 1200 22’
-2 2,606 0.66 14.45 150, % 1350 14
3 2.383 1.61 15,21 148.7 1300 14
4 2,416 &.25 14.10 150.8 1400 i6
3 1411 3.45 14.28 150.4 1360 16
6 2,376 1.60 14,52 148.3 3300 205,11}
D26 1 4,90 4,67 2,404 2,506 4,07 12,76 150,06 200 11 Ce100
2 2,393 4,51 13,18 149.3 2600 12
3 2,372 5,35 13.92 148.0 2600 10
4 2,357 5,95 14,47 147.1 2400 12
5 2,346 6,38 14.87 166.4 2350 11
] 2,343 6,50 14,98 146,27 &150 257.5“)
p2? 1 4,01 3.8% 2,350 2,529 7.08 13,99 146, 6 3008 8
2 2,325 8,07 14,9 1651 2950 B
3 2,314 8.50 15,3 1664 2600 3
4 2.303 8,9 15,7t 143.7 2250 1%
5 2,113 8,51 15,3 144,3 2750 9
6 2.2%6 9.21 15.96 1433 3650 226,39
p2e 1 6,91 6,46 2.404 2.431 1.1 14.40 150.0 1350 33
2 2.418 0.3 13.% 150.9 1500 2
3 2,413 0.78 14,12 150.% 1560 25
i 2.511 .82 14,13 150.4 1600 29
5 2.413 6,74 14,08 150.6 1650 30
6 2.415 .66 14,00 150.7 3100 196, 7¢%
p29 1 6.02 5,67 2,415 2. bk 1,19 13,28 150.7 1450 29
2 2,416 115 13,25 150.8 1800 22
3 2.416 1.15 13,25 150.8 1700 22
4 2,418 1.06 13,18 150,9 1850 22
5 2.417 .10 13.28 150.8 1800 21 (8}
6 2,517 .10 13.21 150,8 3500 .7
FI%. TR 4,03 3.87 2.46% 2.513 1.91 9,80 153,8 2050 13 A-BL3
2 2.433 3,18 10,97 151.8 2050 17
3 2,430 3,30 11,08 151.6 2050 18
4 2,414 2.9 11,66 150,46 1800 17
5 2,428 3.3 11,13 151.5 1900 17
6 2,424 3.5 11,30 1513 4650 289.1
piz 1 6,04 5,70 2,447 2.429 0,00 12,03 152.7 1750 25
2 2,653 0.00 11.81 133, 1 1750 17
3 2,453 0.00 L7 153.1 1800 13
4 2,429 0,00 12,68 151.6 1750 28
5 2,649 .00 11,96 i152.8 1750 21 ¢a)
6 2,419 0.61 13,03 150.9 3500 2178
P31 6,95 . 6,49 2,430 2,371 0.00 13,9 151.6 1550 22
2 2,488 6,00 11,30 155,3 1350 ot
3 2,479 0,00 13,41 151.6 1500 22
4 2,621 .00 13.6% 151.1 1200 23
5 2,431 0,00 13.34 1517 1350 B
6 2,423 0,00 . 13.62 151,2 3100 194.6
D¥ i 2,91 2.83 2,377 2,552 6.86 11,94 148.3 1750 1%
2 2,387 6.47 11,57 148,95 2100 11
3 2,369 7.17 12,24 147.8 2250 10
& 2,359 7,36 12,6 X472 2300 13
5 2,379 6,78 11.87 48,4 - 2500 i2 &)
8 2,375 6,94 12,02 148,2 4200 270.9
D35 1 4,92 4,86 2,402 2.503 2,44 1,42 152.4% 1750 15
2 2.415 2,08 1L,i0 150.7 1850 12
k} 2,420 3.32 12,22 151.¢ 1850 14
4 2,428 3.00 EL.9Y 51,5 1850 23
5 2,407 3,84 12,70 150.2 1600 15
] 2.418 3,40 2.5 150.9 - -
pat 1 &.92 6.47 2,421 2.429 0,33 13,67 151.1 1550 35 (22 3
2 2,429 .00 13,3 151.6 1750 22
3 2.422 0.29 13.69 151.1 1600 25
4 2,424 0.21 13.57 151.3 1650 %
5 2,426 0,12 13.5 151.4 1700 26 {a)
[ 2.420 0,37 13N 151.0 - 3300 209.7
B4z 1 6.03 5,69 2,421 2,648 1,02 12,95 151,13 1550 26
2 2,424 0,90 12,84 151.3 17%0 is8
3 2,419 1,10 13.02 150,9 1760 20
4 2.425 0,86 12,81 151.3 1850 22
b 2.415 1.27 13.17 150.7 1750 21 ()
& 2,420 1.10 13,00 151,0 2850 201.7
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Bituminous mix design data for Marshall method - Series D, continued,

% Ac 7 Ac . .
by wt, by wt, Buik Ave, Rice Unit Fiow,

ipecimen BER. mix BE. RE. #p. QY. Alr voids, wt., Stability, Ib T R
¥o. () ®) ©,) ®, v, % VHA, % pef *n:.:“"‘kzr {X 0,01) . Gradstion
D43 1 5,02 5.8 2,387 2.504 467 12,51 148,9 260 10 c-p

2 2,377 5,07 12,88 148.3 won 10

3 2,389 4,59 12,66 1491 2950 10

4 2.360 595 13,50 147.3 e 13

5 2.373 5.23 13,02 1481 ™ 1%

6 2,395 8.3 15,88 1433 3000 niz, 78
844 1 2,90 2.82 2.266 2,569 11.79 16,05 1416 2250 7

2 2.269 11,68 1504 1516 2450 %

3 2,260 12.03 16,27  141.0 200 13

i 2,278 11.33 15,60 162.1 2600 9

5 2,278 12,07 16,31 1410 2250 9

% 2.256 12.18 16,42 160.8 3000 184, 7(%
45 1 4.9t 4,68 2,404 2,493 3,57 12,65 1500 7350 17

2 2.412 3,25 12,35 1%0.5 2900 13

3 2.397 3,85 12,89  149.6 %50 11

& 2.399 3.77 12,82 149.7 760 12

5 2,394 3,97 13,00 1494 00 14

6 2.386 4,90 13.30 148.9  &700 296, 2¢®
pes 1 6.92 6.47 2,420 2.426 0.25 14,07 1510 450 24 B-301,

2 2.421 0,21 14,03 1511 1300 17

3 2,406 0.82 14,57 150.1 W50 15

& 2.413 0.54 14,32 150,6 1250 20

5 2,407 0.78 14,53 150,2 1300 19

5 2,411 0.62 14,49 1504 - 3400 212,01
w7 1 4,02 3.85 2.414 2,504 3.59 11,89 150.6 1900 1t

2 2,365 5,55 13,68 147.6 1700 1l

3 2.369 3,39 13,53 147,8 18360 12

4 2.373 5.23 13,38 148.1 1800 12

5 2.387 467 12,88 158.9 Rt Y

5 , 2.1 571 187 147.3 4300 2670
S4B 1 5,58 5,29 2,401 2.492 3,65 13,67  149.8 1550 13

2 2,385 4,09 14,24 148.8 1554 i1

3 2,370 4,50 14.78  147.9 1350 10

4 2.372 4,82 16,71 148,0 1350 17

5 2,384 4,33 14.28  148.8 1560 @

& 2.377 4,62 14,53 148.3 3850 245,819
D4y 1 6.03 5,69 2,437 2,437 0.4% 13,17 18,3 W00 17

P 2,399 1.56 16,10 149.7 1300 12

3 2.384 2.18 16,64  148,8 1256 15

" 4,395 1.72 .25 1494 1600 15

5 2,392 1.85 14,36 169.3 100 12

6 2.405 1.27 13,85  150.1 3850 245,38
pso 1 32,80 1.66 2,327 2,53 8.06 1689  143,2 wse 4

2 2.309 8.77 15,88 164.1 1600 14

3 2,308 .81 15.%8  1a4.0 1800 12

4 2,320 8. 34 15,84 1448 2000 12

5 2,303 9.01 1577 1437 1800 16

6 2,292 9,44 16,17 143.0 9850 240, 218
DSt 1 5,15 5,90 2.452 2,479 1.09 11,13 153,0 1950 20 c-8t.

2 2,485 0,00 9.94  155.1 1850 17

3 2,482 0.00 10,05  154.9 195 16

4 2,427 2.30 12,22 151t 1800 17

5 2,430 1.98 11,93 15t.8 w0 17

6 2,397 .3 13,13 129.6 3850 235,72
p52 1 .03 3.86 2,406 2,548 5,57 11,83 150.1 2500 11

2 2,368 7.06 13,24 147.8 000 12

3 2,383 6.79 12,98 148.2 2650 13

4 2.369 7.02 13,20 47,8 200 13

5 2,376 6.75 12,95 1483 250 16

6 2,382 .52 12,73 148.6 4450 235,202
psh 1 6,04 5,70 2,438 2,462 1.06 12,46 152,0 1450 26

2 2,449 0,51 1,98 152.8 1550 75

3 2,646 0.65 12,10 152.6 1600 25

4 2.438 0,98 12,38 - 1581 1500 29

5 2,467 0,61 12,06 152.7 1350 26

6 7,442 0.81 12,26 152.4 3250 2049
S5 1 5.9 6.49 2,406 2.4626 0,74 4,26 150.1 1000 3

2 2,423 0.04 13,65 151,2 150 1250 22

3 2.423 0,00 13,58  1%0,8 1200 M

& 2.421 0.12 13,72 15L.1 1300 35

5 2,421 0.12 13,72 1511 125 35

6 2.422 0.08. 13,69 1551 2400 1539
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Bituminous mix design data for Marshall method ~ Series D, continued.

% AC % AC
by wt, by wt, Bulk Ave. Rice vnit low,
Spocimen agg. mix 8p, gr. op. BE. Alr votds, wt,, Stability, 1b in,
%o. ) () ©,,) ) v, VA, T pef  ToERTT (x 0.01)  Gredatios

pS6 1 3,80 3.67 2.418 3,536 .65 11.20 150,9 12 A=t

2 2,400 " 8,3 186 - 14%.8 2350 13

3 2,393 3,64 12,12 149,3 2200 32

& 2,410 4,97 1,48 150,4 2400 16

5 2,399 3,40 1,90 149.7 22350 15

6 2.399 3,40 1,80 149.7 4250 266,81
pS6 1t 6,06 5.70 2,438 2,474 1.4% 12,35 1521 1700 18

2 2,481 1.33 12,3 152.3 1850 17

3 2.439 1,82 12,68 152.3 1950 17

4 2,481 1.3 12.24 152.3 1850 12

5 1,443 1.23 12,17 152,4 1800 20

6 . 2,435 1.5 12.46 15,8 3850 244,38
59 1 4,92 4,68 2,540 2,488 1,93 11,33 152.3 1950 16

2 2.426 2.49 11,86 1514 1950 15

3 2,426 2,57 .81 51,3 250 18

4 2,620 2,73 12.06 1500 i70e 17

5 2.4% 217 1,5 1519 1800 15 o

6 2,513 3,01 12,3 150,6 3900 . 245,98
D60 1 3,21 .14 2.339 %.560 .63 13,66 146.0 1800 12

2 : 2.350 8,20 13,28 16,6 2% . 10 -

3 2,327 9.10 16,11 14,2 2050 10

4 2,31 8.53 13,59 146.1 1956 .13

5 2,31 8.55 13,59 146,1 . 2000 13

6 2.327 9,10 14,11 1“8z 3700 234, %
p61 1 2,91 2.83 2,1 2,995 10,17 13.65 145,53 2160 10 AL,

2 2,327 19,338 13.80 145, 2 150 8

3 2,33 10,06 13,34  145.6 2050 12

4 2.320 10,60 14,03 144.8 1960 10

5 2,318 10,93 14,28 1444 1550 TR

6 T 1.3m 10. 79 13,76 1453 3100 195.2
62 1 5.04 5.70 2,449 2.483 Y] 11,96 152.8 1300 %

2 2,457 1,03 11,67 153.3 o0 21

3 2,452 1,25 11.85 153,0 1500 23

4 2,457 1.05 11,67 153,3 1300 26

5 2,448 1,51 1.9 152.8 . 1300 % o

6 2.451 1.29 11,88 152.¢ 3000 1913
pa ot 4,92 4,69 2,450 1.482 1,729 10,98 132.9 1600 22

2 2.450 1.05 10,76 153.3 1500 23

3 2,452 1.7 10,90 1530 woo 17

4 2,448 1.5 .08 152.8 1760 38

5 2.501 0.00 9,12 136,1 1400 0 o

6 2,683 1.17 16,87 133,1 3100 195.7
pes 1 4,03 3.87 2,451 2,502 2,44 10,54 52,3 1550 20

2 2,447 2,40 10,50 152.5 1850 14

3 2,433 2,76 10.83  15L.8 2050 14

4 2,433 2,76 10,83 1916 1856 23

5 2,442 2.40 10,5 1524 190 A

¢ 2,431 2,84 10,51 151.7 4000 51,8
D66 1 4,08 3.42 2,435 2,5632 5,25 10,26 151,9 2550 13 A-Bi

2 2,426 4,61 10.57  151.4 2550 10

3 2,403 5,58 11.42  ° 149.9 2130 11

4 2.619 4.88 10.83  150.9 2750 7

5 2,419 4.88 10,83 150,9 2500 By

6 2,392 5,95 11.82  146.3 4600 287,1
T 491 4,68 2,442 2.518 3,02 116 15%.4 1650 1%

2 2,438 3.18 1.3 152.% 1960 13

3 2,427 3,61 11.70 151,4 175¢ 12

4 2,445 2,90 11.0% 152,6 1800 16

5 2,439 3.14 11.27 152.2 2100 i6 &)

6 2,440 .12 1,2t 152.3 3700 21,2
D69 1 6.03 5,68 2,440 2,453 0.53 12.16 152.3 1704 16

2 2,645 0.33 11.98 152.6 1750 16

3 2,453 4.00 11,69 153.1 1750 16

4 2,648 6.20 .87 152.8 2000 1%

3 2,443 0.41 12.0% 152.4 1850 0

6 2,541 0.49 12,12 152.3 3400 215.7
B 1 2.99 2.82 2,345 2,473 5.18 13,028 146.3 2400 10

2 2,371 6.15 13.91 1448 2300 9

3 2.332 5,70 13,50 145.5 26400 B

4 2,330 5.78 13,58 145.4 2550 10

5 2,313 5,47 14.21 1443 1850 13

6 2,37 6,31 14,06 144.6 220.0

3550
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Bituminous mix design data for Marshall method - Series D, continued,

% AC % AC ' .
by wt, by wt, Bulk Ave, Rice dnit . Flow,
Specimen agg. mix fp. gr. 8p. . 8r. Alr voide, wt, , Btability, 1b, in,
No. (Wa) (Pa) (Gmb) ((;m) . Vv, % CVMA, T pef Meas, Ady. {X 9.00) Gradation

b7l 1 .79 3.66 2,418 2.536 4,65 11,29 150,9 - 2100 [ Aw3018

2 2.387 .80 12,43 148, % 1808 14

3 2,384 5.9% 12.54 148,8 2069 11

5 2,397 5,68 12.06 149.6 - 2200 13

5 2.395 5,36 12,1} 45,4 2100 17 o

& _ 2.403 5.2 1.8 150.0 4500 283,8'%.
niz t 5.82 5.50 2,438 2. 467 1.14 12.23 132.2 1600 19

e 2,441 1.05 12,16 .152,23 450 %7

3 2,439 1.14 12,23 152,72 1550 20

4 2. 445 ¢.89 12,01 £52.6 1760 2%

3 2.430 1.50 12,55 £51,6 1350 21

& 2.431 1.46 12,52 1567 2200 2081
D¥3 T 4,91 4,68 2.437 2,497 2,41 1L, 54 152.1 1750 16

k4 2,418 316 12,23 150.9 1650 H 3

3 2,411 3,44 12.48 1504 1500 15

& 2. 504 3,72 12,74 130,90 1500 19

5 2,509 .52 12,56 150.3 1650 20 (&

6 2.425 2.88 11.98 151,13 3800 238,0'%
p7e 1 $.92 6.47 24327 2,402 0.0 13.56 151.4 1600 21

4 t.430 .00 13,45 51,6 : 1650 13

3 2,627 0,00 13,56 1514 1500 14

4 2.427 0,00 13,38 151.4 1500 19

5 2,476 3.00 13,99 151, 4 © 1550 - 17 ()

6 2,430 0,00 13.45 151,6 3100 196,59
p75 1 2,90 2,82 2,371 2,527 6,17 12,26 148.9 1500 ix

2 2.389 5,46 11,59 149,1 2006 . 12

3 2.318 5,90 12.00 14B.4 - 1900 12

& .384 6,45 12,52 1%7.5 2100 16

5 1.378 5,98 12.52 48,4 2150 14 )

[ 2. 366 } 6, 37 12,44 147.6 4000 52,6
6 1 6.92 6.47 2,442 2,452 0,61 12,52 154 750 22 A-P

2 2,433 - .77 13,25 13L.8 1500 19

3 2,426 1.06 13,50 15,4 1450, 18

4 2,442 0,41 13.92 © 1524 1550 17

5 2. 640 048 13,00 52,2 1756 0
077 1 3,89 . 66 - 2.543 2,498 . 2.20 16,27 152.3 1900 . 21

2 2,432 .64 10,68 13i.8 1800 .16

3 2,439 2,36 10.42 is2.2 1850 13

4 2,044 2.16 10,23 152.5 2030 16

5 2,437 2,44 10,49 152.0 1750 16 (&

] 2.435 2.32 10, 57 i51.9 4150 266,56 .
nig 1 4.91 4.68 2,429 2.474 t.82 11,73 151,6 1630 15

z 2,524 1,82 11,13 13,6 1900 i3

3 2,413 2,47 2.3 1506 1700 12

& 2,617 2.30 12.17 150.8 1800 17

5 2.407 2,7 12,353 150.2 1700 16 ()

6 2,407 1.7 12.33 150, 2 ITen 231.7
D7¢ 1 6,03 5.69 2,439 2.452 2,33 12,31 152,2 1550 23

2 2.443 0,37 12,16 152.4 1700 17

3 2,647 0.37 12.02 152.7 100 1%

4 2,449 0.12 11.9% 152.8 . 1750 23

3 2.448 8,16 11,58 152.8 1750 17 @

] 2.449 0.12 11.95 152.8 3100 19%.6
B8O 1 2.90 2.82 2,372 2.51% 5.84 12,12 148.0 1500 12

2 2. 386 5,28 11,60 158. 9 3000 10

3 2.393 5,00 11,34 145.3 %00 - 12

4 2,401 4.68 1E.04 149.8 3200 11

5 2. 37t %.88 12,16 1%48.0 2750 13 s

& 2.384 5.36 11,67 148.8 5650 294.,9
b8t 1 2,90 2.82 2.302 2,561 16,81 14,68 3.6 . 2250 7 A=30

2 2,296 11.04 14,90 143.3 2550 a

k] 2,418 10,19 14,09 144,6 2850 8

4 2,318 18,31 14,20 {11 . 2450 9

5 2.287 11.39 15,24 42,7 2200 9 (a

6 2,293 11.16 15.0% $63.1 2760 191.4
D82 1 6,92 6,47 2,418 2,441 ¢.%% 13,7% £50.9 1600 29

2 2,432 0.37 12,25 i51.8 1600 22

3 2,647 .60 12,71 152, 7 1750 1

& 2434 +.29 13,18 £5L.9 1700 23

5 2.434 ¢, 28 13,18 i51.9 1750 25 )

6 2.440 0,04 12.96 £52.3 700 1.1
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Bituminous mix design data for Marshall method — Series D, continued.

% AC % AC ‘
by wt. by wt, Bulk Ave, Rice Unit . Flow,
Specimen BEE . mlx sp. gr, BY, EY, Akt volds, . w,, Stability, 1b, in, . ’
No. . (Ws) (}_’a) (Gmh) (Gm), Vv' %. YNA, T pcf Mean, Ad§. (x 0.01)‘ Gradation
n83d 1 4.02 3.86 1.4 2.501 1,28 10.3% 152.5 2400 11 - A~30
2 2,441 . 2,40 10,50 152.3 3100 i3
3 2,422 3.16 11,19 13L.Y 2750 11
4 2,415 3,44 11.45 150.7 © 2550 13
5 2.428 2,92 10,97 1515 2900 15 (&
L] 2,425 3.04 11,08 151,3 4650 291,20
D84 1 4.69 4.48 2.439 2.480 1.65 1E.15 152,2 2200 17
2 2,443 1.4% 11,00 15%.4 400 1Y
3 2,450 1.21 10.73 152.9 2750 17
& 2,434 1,85 11,33 - 1519 2400 20
5 2. 444 1,45 18,96 152,35 2400 18 (&
6 2,441 1.57 11.07 152.3 3850 2%.3
P85 1 5.82 5.50 2,443 2.471 1.13 11,95 1532, 4 1500 23
2 2,452 0. 17 11,70 133,0 1800 25
3 2,450 .85 1.0 132.9 1550 20
4 2.452 0.77 11.63 133.0 2100 25 .
5 2.45% 0,65 11,52 153.2 1760 23 fan
3 2,446 1,01 11,84 132.6 3250 208,1
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Appendix I~2., Bituminous mix design data by Hveem method — Séries D.

% 4 % AC .
by we, by wi, Bulk Ave, Rice Unie
Specimen ags. mix 8P, gr. Bp. gY. Alr voids, Wi,y Hveem Cohantometer
. d.
No. (un) (pa) {cmb) {Gmm) ‘vv' % vHA, % pef srability value Gya atfon
DoL 7 6.03 5.69 2.452 2,441 6.00 11.BE 15%.0. u.éf"; st A1
8 2,439 0,57 12.27 152,2 u.a(a 66
4 2,453 0.00 11.77 153.1 168 88
o2 7 4.02 3.86 2,425 2,523 3.88 11.08  151.3 42.6 Y1
8 2.434 o 3.53 10,75 151,9 42.3 93
9 2,449 2,93 10,20 152,8 31,3 120
03 7 6.70 6.28 2,429 2,439 0.4L 13,20 1516 0'98; 72
8 2,434 0.70 13,00 ) 1.5 .85
9 2.437 0.08 12.90 152.1 4.9 65
04 7 2,30 2,82 2,356 2,537 7.13 12.68 147.0 544 7
8 2.375 .38 11.98 148,2 36.6 79
9 2,386 _ 5.95 11.57 145.9 8.4 136
s 7 5.14 4.88 2,441 2,483 2,09 11.45 152.3 0.2 94
8 2.433 2.41 11.74 151.8 3.0 72
9 2.445 1.92 11.30 152,6 29.7 82
06 7 4,24 4,07 2,385 2,508 4.90 12.67 14,8 58,3 128 et
8 2,386 4.94 12.71 148,8 58.1 146
9 2,388 4.78 12,56 149.0 2.5 130
07 7 4,91 4,68 2,399 2,489 3.62 12,72 149,7 574 183
8 2,396 3,74 12,83 149, 5 Wk 102
9 2,399 3.62 12.72 148.7 48,7 109
o8 7 6.9t 6.47 2,411 2,43 0.9 13,93 150.4 1.0 61
8 . 2.415 6.78 13.79 150.7 1.2 67
9 2,412 9.50 13.90 150.5 15.1 )
D09 7 6.02 5.67 2,421 2,449 1.14 12.86 1581 28.8 63
8 2.421 1.14 12.84 1511 41.0 7
g 2,426 8.94 12,66 1514 28.7
B0 7. 2.67 7,60 2,313 2.435 5.01 14.01 1443 9.2 167
8 2.301 5.50 14,46 143.6 49.6
9 2.300 5.54 14,50 141.5 52.5 75
pll 7 2.90 2.82 2,326 2,556 9.00 13,69 TR 49,3 105 B-8
& 2,331 8,88 13,51 145,5 53.1 121
9 2,323 9.12 13.80 145.0 42.5 91
BlZ 7 4.2 4.07 2,388 2,520 5,24 12,53 L46.0 52,6 ’ 142
8 2.398 4. B4 12.16 149, 6 55.2 128
9 2.405 .56 11,91 150,1 51.7 145
HER) &.91 4.68 2.433 2,489 2.25 11,45 15,8 32,6 80
8 7.435 1.17 11.36 151,9 38,5 108
9 2.439 2.0 11.23 152,2 15,3 8%
p15 7 6.03 5.69 2,436 2,45t 0,61 12,728 152.0 4.9“‘% a8
) 2,437 0.57 12.24 152.1 5,308 75
9 2,436 0.61 12.28 152.0 12.8 78
15 7 6.92 6.47 2.419 2,420 0.04 13,61 150,9 9.5‘“§ 77
8 2,419 0.04 13.61 150.9 a.og“) 62
9 2,429 0,00 13.26 15t.6 a7? 96
16 7 6.02 5.67 2,437 2,445 0.33 12,39 1521 4.25") 100 B8-30
8 2,435 0.41 12.46 151.9 2.7(“3 87
9 2,434 0,45 12,50 151.9 1.0 7
pu7 7 4,01 3.85 2,426 2.507 3.3 1L.18 151.3 47.1 125
8 2,398 4.35 12.13 149.6 58.1 127
9 2,407 4,00 15,80 150, 2 57,5 160
18 7 4.90 4.67 2,442 2,489 1.89 11.28 152.4 27.3 98
B 2,440 1.97 11.36 152.3 26.1 120
9 2.432 2.29 11.64 151.8 4.5 105
B9 7 2.90 2,87 2.330 2,559 8.45 13.71 145, 4 57.1 109
8 2,326 .99 1374 145, 3 61.3 137
g 2,328 9,03 13.78 145,3 39,8 113
P20 7 6.9 6,46 2,423 2,432 0.37 13,62 15,2 0,08 93
8 2,418 0.58 13.80 150.9 1.7(“§ 72
3 2,414 0.74 13.95 150.6 2,848 1
pa1 7 2,91 2.82 2,383 2.557 5.81 11.95 146.7 8.7 178 a-301,
8 2,392 6.45 11,61 149.3 58.3 89
9 2,392 6.45 11.61 149.3 32.5 125
b22 7 4.92 4,69 2.449 2.485 1.45 11.25 152.8 24,2 133
8 2,459 1.05 10,89 153,4 30,3 108
9 2,454 1.25 11,07 153.1 30,0 98

(e)Extrapolated wtability values (from leg F,- log L2 plots),
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% AC % AC
by wt. by wt. Bulk Ave, Rice Unit
Specimen agg. nix 8p. 8T, sp. 8F. Air voids, wt., Hreen Coheaiometer
No, ) ) G, Gt Vo ® . % pef atabilicy vatue Gradation
21 7 6,04 5.70 2.437 2.446 0.37 12.62  1sp.t 19.3 90 =305,
8 2,454 0.08 12,37 152.5 20.9 108
9 2.437 0.37 12,62 152.1 20.1 73
D26 7 4.03 3.87 2,440 2,494 2.16 10,82 1523 3.5 126
8 2,442 2,08 1074 152.4 37.8 120
9 2,439 2.61 122 1516 47.7 150 |
D25 7 6.94 6,49 . 2,429 2.422 0.00 ek 1516 7.al® 84
8 2.439 0.00 1328 152.2 9.6 105
3 2,448 0.09 13526 152.3 20.4 126
26 7 4,90 467 2,398 2.506 4,31 12.98  149.6 48.9 16 C-100 .
8 2,405 4,03 12,73 15001 447 83
9 27.403 411 12.80  149.9 39.4 82
p2v 7 4.01 3.85 2.355 (2,529 6.89 123.80  147.0 65.3 146
8 2.356 6.84 13,17 147.0 5.1 135
9 2,365 6.48 13.46  147.6 54.9 145
pag 7 6.0 6.46 2.403 2,431 1.5 1446 149,9 o.oggg 81
8 2.401 1.23 14.51  149.8 0.0{2) 89
Py 2,399 1.32 14.58  149.7 0.8 3z
29 7 5.0 5.67 2.421 2,544 0.94 1307 151.1 1.??‘; 101
8 2.419 1,02 13,14 190.4 7.2(2) 89
9 2.420 0.98 13.10-  151.0 3.6 76
paL 7 4,03 3.87 2,467 2,311 1.83 9,12 155.9 39.8 118 A-BLH
B 2.473 1.59 9.50 1643 8.3 izt
9 2,471 1.67 9.58  154.2 2.4 136
w3z 7 6.04 5.70 2,466 2,429 0.00 P36 153.9 50,9 103
8 2.460 0.00 11.56  153.5 3.0 113
g 7,461 0.00 1t.52  153.6 24.1 160
P33 7 6.94 6.49 2,454 2,371 .08 12,52 153.1 20.2 8
8 2,452 9.00 12.59  153.3 3.5 92
9 2,441 2.00 17.98  152.3 7.6 56
DI 7 2.91 2.83 2,431 2.552 4,74 9,94 151.7 47,8 146
8 2,429 4.82 10,02 15i.6 47.3 1t3
g 2.436 4,54 9.76  152.9 43,6 123
P35 7 4.92 4,86 2,450 2.503 2.12 1316 152.9 1.1 117
g 2,462 1.64 10,70 153.6 . 46,0 118
9 2,465 1.52 10,59 153.8 31,5 128
w7 6.92 6.47 2,623 2,429 0.16 13,53 151.3 3.85:; 15 oo
8 : 2.423 0.25 13.60  151.2 2.1{% 93
g 2.425 0.16 13,53 151.3 1.6
D42 7 6.03 5,69 2,438 2,446 0.33 12,3 152,1 aig; 79
8 2.426 0.82 12,77 151.4 3.4 46
g 2,426 0.82 12,77 ° 15L.4 2.6 85
P37 4.0 1.86 2,416 2,504 3,51 .45 150.8 42.6 114
3 2.408 1.83 .76 150.3 44.0 107
9 2.408 3.83 .76 1503 47.3 119
P 7 2.90 2.82 2,300 2,569 10,47 14,79 143.5 60.3 13
8 L 2.3%4 9.93 14,27 LAhad 55.5 110
9 2.300 10,47 14,99 143.5 56.8 97
™5 7 4,91 .68 2.423 2,493 2.81 11,95 51,2 4.8 142
8 2.427 2.65 11.83  151.4 8.6 122
3 ‘ 7.428 2.61 11.77  I5L.5 45.8 97
ms 7 6.92 6.67 2,435 2,426 0.00 13.5  151.9 1.0, 57 B-305;
8 2.430 0.00 1271 I5L.6 8.7 62
9 2.428 .00 13.78 1513 5.5 56
2t 7 4.0 3,86 2.437 2. 504 2.68 11,05 1521 42.5 72
8 2.423 3.24 11.36  151.2 0.4 95
9 2.423 3.24 11.56  151.2 4.4 87
D48 7 5.58 5,29 2,420 2,492 2.89 1298 151.0 41,7 70
8 2.449 .73, 11.95  152.8 42,0 68
9 2.436 2.5 12.41  152.0 42.4 88
49 7 6.03 5,69 2,429 2,437 0.33 13,03 L5L.6 27.3 64
8 2.446 0,00 12.42  152.6 26.4 46
9 2,437 0.00 12,74 1521 28.1 69
D50 7 3.86 1,66 2,362 2,531 6,68 13,61 1474 571 114
8 2.394 5.41 12,44 149.4 4i.3 125
9 2,364 6.60 147.5 54.7 161

L3.54
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% AC % AC
by wt, by wt. Bulk Ave, Rlee Unit
Specimen ageL. mix ap. gr. Sp. BY. Alr voids, wE., Hveem Cohesliometer .
Ho. (“a) (Pa} (G“;b) (Gm) Vv' % vMA, % pef stability value Gradation
51 7 .15 4.90 2,453 2.479 1.05 11.10 133.1 12,1 134 C-81.
8 2.456 0.93 10.99 153.2 1.6 112
9 2,453 L.0% 11.10 £53.1 30.5 99
paz 7 4.03 1,86 2,428 Z,548 3,02 11.33 151,0 %45.5 128
8 2.411 5.38 11,66 150.4 564.1 156
9 2,401 5.38 11.66 150.4 2.3 123
D34 7 6.04 5,70 2,435 2,462 1.10 12.49 131.9 2.023 93
8 2.437 1.02 12.42 i52.1 1'3(3) 94
9 2435 £.10 12.49 51,9 2.6 90
P55 7 6.94 6.49 2,399 2,424 1.03 14,51 £49.7 - -
8 2,401 0,95 14.44 149.8 - -
4 2,402 0,91 14,40 149.9 - -
D36 7 3. 80 3.87 2,438 2,536 3.86 10.46 152.1 25.5 L0z A-GH
8 2,440 3.78 10,39 £52.3 38.6 195
4 2,441 3.73 10,35 152.3 32.2 134
p58 7 6.04 5,70 2,455 2.475 0.77 11,74 153.2 ’.7.5{'E> 65
8 2.448 1.05 11.99 152.8 12.8 66
9 2,654 9.81 11.78 153.1 1.6 T4
ni% 7. 4,92 4.68 2.456 2.488 1.29 10.75 153.3 18.1 105
8 2,464 9,96 10,46 153.8 22.1 153
9 2.462 1,05 10,53 153.6 20,1 104,
neo 7 3.27 3.18 2,389 2.560 6.68 11,82 149.1 47.5 186
] 2,381 : 6.99 12,13 148.6 54,3 196
4 2,380 7.03 12.15 148, 5 5.3 108
beL 7 2,91 2,83 2.384 2.595% 8.13 11.6% 148.8 59.8 166 A-4L
8 2.367 8.79 12,31 17,7 64,7 146
9 2,381 8.25 1k.80 148.6 56.5 188
ez 7 .04 5.70 2,467 2;483 9.64 i1.31 153.9 13.22:; 91
& 2.45% 1.13 1L.74 153.2 “'6(3) 95
3 2,463 G.81 11.45 153.7 7.0 108
o3 7 4,92 4.69 2,471 2,482 G.a44 10,21 154.2 10,9 129
8 2,479 ¢.12 9.92 156.7 14.5 132
8 2.471 [HR 2 10.21 154.2 13.7 124
b5 7 4,03 3.87 2,470 2,302 1.78 9.48 154.1 22.0 140
] 2,468 1.64 9.62 153.9 23,4 138
9 2,466 .44 49,62 153.9 23,3 131
DG 7 4,08 3.42 2461 2,543 4,02 10,02 152.3 55,6 18L A-8R
L] 2,448 3,74 9.76 132.8 Gb b 204
9 L0449 3,70 9,72 152.8 3%.9 137
67 7 4,91 4.68 2,454 2.518 2. 54 10,72 133,1 5.3 112
8 2,456 2.46 7 10.65 153.3 18.6 109
9 2,463 Z.k8 10,39 153,7 26.3 122
B9 7 6.03 5,68 2,450 2.453 0,12 11.80 152.9 8.3“) LG7 -
8 2,458 . .00 1.5 153.4 1.8 68
4 Z.454 0.00 1l.eb 153.1 L.z 86
70 7 2.%0 2,82 2,394 2,473 3.19 11.20 149.4 58.0 141
8 2.398 3,03 11.05 169,46 58,0 45
9 2,390 3.36 11.25 9.1 49.1 148
BTl 7 1.7 3,66 2.411 2. 546 4,93 11.55 150.4 .9 139 A~30LH
8 2,427 4. 30 16.96 151.4 47.1 145
9 2,440 3.79 10.48 152.3 45.5 114
D72 7 5.82 550 2,453 2,467 0.57 11.73 1531 6.2{3) 12
8 2,460 0.28 L1477 153.5 8.0 77
9 2.458 0.36 11.55 153.4 8.5 95
73 7 4,91 4.68 Z.453 2,497 1.76 10.96 153,1 22.6 83
8 2,458 §,36 18,78 133.4 18.9 19
9 2.457 1,60 10.81 153.3 25.7 100
214 7 6.92 &.47 2,443 2,402 0.40 12,99 152.4 34.3 151
B 2,428 0,40 13,52 151.5 6.6 84
9 2,446 0.80 12.88 132.6 12,2 72
b5 7 2.90 2.82 2,408 2.527 473 10.89 150.3 52,8 155
8 2,440 3.44 .70 152.3 43.8 il8
9 2.429 3.88 10.11 151.6 46.3 174
D76 7 6.92 6,47 2,454 2,432 0.00 12.50 153.1 14.0 100 A-P
8 2,450 0.08 12,64 152.8 12.5 9%
9 2,453 .60 12,53 153.1 15.7 115
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% AC LAG
by wt. by wt. Bull Ave, Rice Unit
Specimen BER . mix . Bp. B 8p. ET. Alr voids, wt.,, Hveem Cohepiometer
No. (wa} {F") (Ge) ({;m) Ve VMA, T pof stabllity vaive ‘Grudatlmu
»IT 7 3.80 3.66 2,464 2,498 1.36 4,50 153.7 3.0 158 AP
8 2470 1.12 9.28 154.1° 18.8 143
9 2.466 1.28 9,43 133.% 18,1 13
DB 7 4,94 4 .68 Z.5649 2,474 1.0 11.00 152.8 37.0 170
8 2,457 0.8% 10.8% 153.0 3.3 48
g 2.456 0.73 10,75 153.3 4.8 322
nIg 7 6.0% 5.69 2.455 Z.,652 G.00 11.73 153.2 15,8 319
8 2.463 0,00 11.44 153.7 13.9 99
9 2.450 G.08 11.91 152.9 it L l32
RO 7 7.9¢ 2.82 2.423 2.519 3.81 10.23 151.2 47.7 148
8 2,441 3.14 9.56 152.3 47,2 180
9 T 2,424 3.37 9,82 151.9 47 .4 145
DRt 7 2.90 .82 2.345 2.581 .14 13.09 146.3 67.3 137 A-30
8 7.362 8.49 12.46 147.4 3.6 153
% 2.370 8.18 12,16 147.9 67.7 162
nH2 7 .92 6.47 2,430 2441 0.45 13,32 151.6 - bR
8 2.433 0.33 13.21 151.8 - 66
4 2,438 0.12 13,03 152.1 - 71
g 7 5,02 1.86 2.451 2,50 2,00 10.12 152.9 36.8 155
8 2.459 1.68 9.84 153.4 39.0 135
9 2.452 1.96 10.09 153.0 41,7 125
HeO 7 4,69 448 Z.455 2,480 £.01 10.56 153.2 i7.6 58
8 2,696 0.00 2.07 155.8 i6.1 92
9 7,453 109 10.64 1531 15.6 97
85 Y 5.82 5. 50 2421 2.671 z.02 12,74 151.1 - 84
8 2,437 i.38 12.17 152.1 g 37
k] 2.048 11.77 152.8 - 57

0.93
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Appendix J-1, Bituminous mix deéign data by Marshall method — Series F.

% AC % AC
by wr, by wt. Bulk Ave, Rice Unit . a) Flow,

Specimen uge. mix &p. &r. ap. BT Alr votds, . wt., Stebitity, 1b, in. -

¥e. ) (Pa) (Gmh) (Gm} TV R VMA, % pef Meaq. Adj. . (x 0.0 Gradation

FOE 1 6,04 5,70 2,428 2,471 1.98 3+ 3331 15105 fyoEb 1900 13 At

: 2 2,427 (22 12,55 15¢,4 Ciwe  <§0%0 15 :
3 2.431 Ly 12,40 15,7, 1800 it 5
4 2.416 2.46 12,94 150.8 2000 1900 '3
i J2.413 - 2,58 13.05 150.6 1958 1900 12
[3 2.400 2.30 12,80 151,0 210,4

F02 1 3,80 1,56 2,404 2,544 5.68 12,61 148.1 2000 1956 9
2 2,349 7,67 13,53 146.6 2150 2156 16
3 2, %1 7.98 13,82 1461 2250 2200 9
4 2,344 7.86 13,7¢ 146.3 1900 1850 11
5 2,337 8,14 13.97 143, 8 1975 1900 12
6 2,339 ' 8,06 13,89 146.0 232,8

FO3 1 2,91 2,83 2,319 2,570 9.77 13,89 164.7 2000 1800 8
2 2,321 9,69 13,82 144,38 2150 2150 9
3 2,318 9,81 13,93 144,6 2456 2600 8
4 2.284 11.13 15,19 142,5 1650 1600 8
-5 2.291 10,86 . 14.93 143.0 200 2000 8
6 2,295 10,70 14,79 143.2 197.5

FO4 1 6.71 5,29 2,430 2,471 .66 12,99 151.6 1550 1550 1%
2 2,445 1,05 12,45 152.6 1900 1830 16
3 2,439 1.30 12.66 152.2 1900 1500 16
4 2.451 ' 0,81 12,23 152.9 1850 1500 17
5 2,447 0.97 12,38 - 152,7 1900 1900 17
6 2,428 1.74 13,06 1585 -

FO5 1 4,92 4,69 7,426 2,496 2,68 11.54 151.6 1850 1850 1t
2 2,423 2,92 11,76 151,2 2%50 2500 12
3 2,433 2,52 11.39 151,8 2260 2200 11
4 2,415 3,25 12.05 150,7 Li50 1500 10
5 2,411 3,41 12,19 150.4 2260 2250 14
[ 2.41% 3.08 i1,90 156, 2485

F06 1 3,13 3.04 2,355 2,581 8.76 13,21 147.6 2650 2500 9 Andit,
2 N N ¥] 10,03 15,43 144.9 1606 1600 8
3 2,538 9.42 13,84 145.9 2256 2250 ]
4 2,380 7.79 17,29 148.5 2750 2950 0
5 2,33 g,57 13,99 145.6 1650 1700 9
6 2,33 9,57 13,99 145,86 225,08

FO7 6.04 5.70 2,445 2,466 0,85 12,37 152.6 1575 1650 22
2 2,457 1.18 12.65 152.1 1750 1700 20
3 2,546 0.81 12,33 152.6 1650 1650 17
4 2,442 : 0.47 12,47 152.4 1500 1500 18
5 2,451 0,61 12,15 152.9 1600 1600 18
6 2,449 0.69 12,22 152,8 18%,1

F08 i 4,92 4,69 2,455 2.501 1,84 1,07 153,2 1860 1850 17
2 2.41% 3,28 12,37 150,9 1600 igse 16
3 2.435 3,04 12.15 151.3 1600 1550 14
4 2,415 3,44 12,51 15,7 1725 1706 16
5 2.413 3,52 12.59 150.6 1500 1400 14
6 2.428 2,92 12,04 155.5 221.9

F09 1 6, % 6.49 2.430 2,448 0,74 13,63 15L.6 1450 £500 2%
2 2,431 ‘ 0,69 13,50 1587 1409 1450 10
3 2.435 6.53 13,46 51,9 1350 1400 %
4 2,445 0,00 12,96 152,8 1525 1550 26
5 2.445 0,12 13,10 152,6 1575 1650 25
6 2,445 0,12 13,10 152.6 155.3

F10 1 4,25 4,08 2.417 2,543 4,95 11,88 150.8 1750 1700 12
2 2,406 5.39 12,28 150.1 2400 2250 t
3 2,414 5,07 11.9% 150.6 2250 2306 i2
A 2,399 5.66 12,54 49,7 2150 2250 12
5 2.407 5.35 12,25 150.2 2250 2300 11
3 2,414 5,87 11,99 150.6 316,3 :

Fi1 1 4,03 3.87 2,480 2.522 4,84 iz, 51 149,86 2400 2356 9 A-B
2 2,366 6,19 13,75 147,56 2275 2150 10
3 2,389 5,27 12,91 149.1 2700 2650 9
4 2,975 5.83 13,42 148, 2 2600 2550 10
5 2,362 5,55 13,17 148, 6 2600 2600 12
& 2,384 5,47 13,09 1488 2968

F12 1 4,92 4,69 2,423 2,502 3,16 12,42 151,2 2350 2350 1t
2 2,394 4,32 13,47 1694 2225 2200 9
3 2.383 4,16 13,87 148,7 1806 1700 9
4 2.407 3,80 13,00 150, 2 2ms 2315 10
5 2,392 4,40 13,55 149.3 2300 2250 13
3 2,389 4,52 13,865 149.1 , 266 .0

{a}

indirect tensile srrength, psi, for specimen No, b In esch batch.
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Bituminous mix design data by Marshall method — Series ¥, continued,

% AC % AC

by wt. by wt, Bulk Ave, Hice Unig Flow,
Specimen agge. mix ap. gr, p. Bt Alr volds, - Ly Seability, tb, tn,
Ho. ("8) (Pa) . (G:nh) f(cm’ ‘ vv, % VMA, % pet Mens, Ay, {x 6.01) ) Gradation

F13 1 6.94 6. 49 2,423 2.448 1,02 . © 14,08 51,2 . 1600 1650 18 an8
2 243 .69 13.79 51,7 1725 . 1728 16
3 2,432 8,65 13.76 . 151.8 185¢ 1908 | 15
4 2,426 0,90 13,97 15%,4 155¢ 1550 16
5 2.44% 09,29 13,44 142,13 1660 1650 16
& 2,449 2.00 13,16 i52.8 188.6

Fl4 1 3,13 3.04 2,299 2.540 9.49 15.47 143.5 1760 1660 9
2 . 2.320 8.66 14.70 44,8 1850 1900 9
3 2,289 9.88 15,84 42,8 1650 1650 8
4 2,515 8,86 14,88 44,5 1900 1950 1:
5 2,13 B. 94 14.95 Ta4d, 3 1975 1975 1t
6 —_ - - -~ -

Ft5 1 6.04 5.70 2,428 2,474 1,86 13.17 51,5 1550 160¢ 16
2 2,430 1,78 13,10 31,6 20850 2800 14
3 2,434 1.62 12.96 E51.9 2050 2100 15
4 2,438 1,46 12,82 152.1 2075 2075 14
5 2,443 1,25 12.64 152,4 1750 1800 14
[ 2,423 2,06 13,35 151.2 303.1

Fl6 % 6,94 6,49 2,424 . 2,443 0,78 14, 26 151.3 1425 1500 34 A-BL
2 2,455 0,00 13,14 153.2 1425 1475 20
3 2,452 0,00 13,25 153.9 1750 175¢ 22
4 2,449 0.00 13,35 152.8 1425 1500 22
5 2.448 0.00 13,39 152, 8 1300 1300 23
& 2,437 0,23 13.78 2.1 158.5

¥17 1 4,90 4.69 2,456 2,493 t,48 11,43 133.3 1700 175¢ 18
2 2,460 1,32 11,29 153.5 1600 1550 12
3 2.455 1,52 11.47 153.2 1925 1850 15
4 2,452 1,64 11,58 153,0 1750 1700 14
5 2.421 2,89 12,70 131,1 1400 1350 17
& 2,449 1,76 11,69 152.8 228.5

F18 1 2,91 2.83 2,340 2,566 8,81 13,97 146.0 2225 2100 4
2 2.324 9.43 14,56 145.0 2100 . 2000 ¢
3 .31 9.94 15,04 144, 2 2000 1500 11
4 2,298 10,44 15,5k 143.4 1600 400 9
5 2,295 10,56 15,62 1563,2 1500 1350 9
6 2.303 10,25 15,43 143.7 i91.9

P19 1 4,03 3.87 2,419 2,556 5.36 12,0t 150.9 2225 -2200 10
2 2,379 6,93 13,47 148.4 2350 2200 11
3 2,387 6,61 13,18 148, 9 2600 2500 12
& 2,372 7.20 13,73 148.0 2350 2250 11
5 2,382 6,81 13,36 148.6 2425 2230 10
& 2,763 7.55 14,05 147,35 232.5

F20 1 6.04 5.70 2,457 2,465 0.33 12,34 153.3 1450 1500 21
2 2,463 0.08 12,12 158.7 1700 1800 18
3 2.441 0,97 12,91 152.3. 1625 1725 17
4 2,435 1.22 13.32 151.9 1650 1700 18
5 2,460 0,20 12,23 1533,% 1625 1740 17
6 2,446 0.77 12,73 152.6 207.6

F21 1 2.9¢ 2.82 2,317 2,585 10,37 14.42 144,6 1700 1550 8 A-30
2 2,308 10,72 14,75 144.0 1600 1650 7
3 2,321 10,21 14,27 1464.8 2275 2350 9
4 2,306 10,79 14,82 1431.9 1700 1750 8
H 2,298 11.10 15,12 43,4 2150 2260 1t
[ 2,307 10,75 14,79 144.0 227.7

F22 1 6.92 6.47 2,423 2.459 1.46 13,86 1582 1350 1400 24
2 2,434 1.02 13,47 151.9 1650 1650 20
3 2,434 1.02 13,47 151.9 1650 1650 20
4 2.436 0,94 13,40 152,0 1600 1550 20
5 2,433 1.06 13,51 151.8 1600 1690 20
3 2,452 0.29 12.83 153,0 198,7

F23 0t 4,24 4.07 2.378 z.327 5.90 13,20 148,4 2350 2250 9
2 2,372 6,13 13,51 148.0 2150 2200 9
3 2,383 : 5.70 13,11 148.7 2050 2100 3
4 2,367 . 6.33 13.7¢ 147.7 2200 2250 10
5 2,366 6,37 13,73 147.6 1875 1900 8
6 2,370 6.21 13,59 147.9 276,1

F2 t 4,91 4.68 2,414 2.305 3,63 12,54 150.6 2325 2300 11
2 2,430 2,99 11,96 151.6 2600 2650 13
3 2,439 2.64 11,64 1522 25%0 2650 12
4 2,433 2,87 11,88 151.8 2600 2700 12
) 2,427 ’ L1 12,07 51,4 2600 2650 12
4 2,418 3.47 12,40 15¢.9 290, 1
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Bituminous mix design data by Marshall method — Series F, continued,

% AC % AC
by wt, by wt, Bulk Ave. Rice lintt Flow,
Specimen egF. mix . gr, Ap, ®r. Alr velda, we,, Stability, 1b in, '
Ne. A ) (6, (6,0 Ve VHA, 7, pef W’”J"Ka‘j* (¥ 0.01)  Gradation

F25 1 6,03 5,68 2,433 2,480 1.90 12,78 1588 172% 1650 16 A=30
2 . 2,437 1,73 12,84 152,1 2025 2080 15
3 2,438 £.69 12,60 152.1 2190 2050 17
5 2,441 ‘ 1.57 12.49 - 152,3 2000 1950 16
5 2,448 1,25 12,21 152.8 2200 2100 16
6 2,446 1.57 12,31 152.6 205.7

F26 % 4,92 4.69 2.417 2.505 3.5t 12,28 150.8 2400 2480 14 A= 307,
H 2,397 4,3t 13,00 149.6 2250 2150 11
3 2,401 4.15 12,86 149.8 2350 2350 13
4 2.391 4,55 13,22 149,2 . 2375 2275 13
5 2,380 4.99 13.62 48,5 2300 2200 15
-5 2,380 4,99 13.62 141.3 264,35

FI7 o1 .9 2.83 2,37 2,574 9,98 14, 26 164,6 2450 2050 8
2 2.278 11,50 15,71 142,1 1950 1860 9
3 2.278 11,50 15,71 142.1 . 1900 1800 L
4 2,273 11,6% 15,89 141.8 2000 . 1800 [
5 2,270 11.81 16,00 41,6 1500 1400 10
6 2. 264 12,04 16,23 141, 3 167.3

F28 1 C 6.9 6,49 2,424 2,444 0.82 13,68 158,3  1475 1450 18
2 2,422 0,90 13,75 151.1 £825% 1800 13
3 2,412 . 1,3t 14,11 150.5 7080 1950 15
4 2,406 1.56 14,32 150.1 1725 1100 11
5 2,403 1.68 14,43 149.9 1775 1750 12
[ 2.40% 1.43 14,22 150.5 . 203.9

F29 1 6.04 5.70 2,414 2,448 1,39 13,3 1506 1525 1475 12
2 2,405 1.75 13,64 15,1 1600 1550 12
3 2,388 2,45 14,25 49,0 1790 1659 12
4 2,409 £.59 13,49 150.3 1500 155¢ 12
5 2.392 2,29 14,18 149.3 1350 1450 11
6 2,388 2,45 14,25 149.0 213,2

¥30 1 4.0 3.87 2.9 2.526 8,20 15,11 - 144.7 1825 1630 10
2 2,268 10,21 16,98 152,6 1350 1250 11
3 2,308 8.63 15,51 144,90 1760 1656 10
& 2,317 8,27 15,18 . 1446 1650 1605 1t
5 2,315 8,35 15.26 164.5 1500 1450 12
6 2,306 B.71 15,58 143.9 202.8

31 % 2.91 2.83 2,302 2,590 11,12 15,34 143,6 1550 1400 7 A100
2 2.310 10,81 15,54 4,1 1278 1275 [
3 2,319 10,46 14,71 146.7 1500 1600 7
A 2.312 10,73 14.97 144.3 1750 1800 7
] 2,275 12,16 16,33 162,0 1500 1450 9
6 2,285 11,78 15,96 142.6 1480

F32 i 4,03 3,87 2.377 2,539 6.38 13,51 148.3 2125 2100 [
H 2,330 8,23 15.22 185.4 2075 2000 [
3 7.345 7,64 14,68 46,3 2850 2150 7
4 2,316 8,78 15,73 146,5  1650 1600 8
5 2.331 8,13 15.19 145.5 2050 2000 10
[ 2,728 ] 8.3t 15,30 14%,3 218.7 -

F33 1 6.04 5.70 2,428 2,482 2,18 13,36 151.5 1975 1975 14
2 2,411 2,86 13,95 150,4 2175 2150 14
3 2,415 2,70 13,80 150.3 1975 1925 14
4 2,396 3,47 14,48 149.5 1750 1700 17
5 2,416 2.66 13,77 150,8 2100 2050 1)
6 2,418 2.58 13,70 150,9 220,1

Fi 1 6.9 6.49 2,416 2,448 1,31 14.49 150.8 1400 1450 20
2 2,436 0.58 13,85 151.9 1400 1450 20
3 2,434 6,57 13,85 151,9 1925 2000 18
4 2.436 0.49 13.78 152.0 1750 L1450 19
5 2.431 0,69 13,96 151,7 1800 1850 20
[ 2434 0,57 13,85 151, 9 173,64

Fi5 3 4.92 4,60 2,410 2.506 3,83 13,06 1504 - 2250 200 13
2 2,405 4,03 13,26 150,1 23150 2100 11
3 2,390 4,63 . 13,78 149,1 1950 1950 12
4 2,394 4,47 13,64 149, 4 1850 1800 12
5 2,378 5,11 14,23 148,464 1800 1760 13
6 2.393 4,51 13.67 149.3 2044

F36 1 6.24 5.87 2497 2.471 2,59 13,75 150,2 1650 1600 9 A-100L
2 2, 366 4,33 15.29 47,5 100 1650 10
3 2,349 4.9 15,83 146,.6 1300 1260 11
4 2,368 ! 4,17 o 15,15 147,8 1450 1460 12
5 2,343 5.18 16,95 146.2 1500 1350 12
6 2,343 5,18 16,05 146,2 207.1
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Bituminous mix design data by Marshall method — Series F, continued. .

% AC 1 AC .
hy wt, hy wr, Butk Ave, Rice Untt Flow,
Specimen AgR. mix 8P, BT, ap, Rr, Aly veids, . wt,, Stability, 15, in,
Ko, (N} ) &) (G Ve % VHA, 7 pef Heas, AdY, (X 0,01 Gradation -
F37 1 4,92 4,69 2, 366 2,559 1.54 14.17 147.6° 1725 1650 9 A~1001,
2 2.379 7.03 13,70 148.4 16%0 1650 b
3 2,372 1.3 13.96 148.0 1675 165¢ 10
4 2,30 1.78 14,39 147.% 1500 1500 11
5 2. 347 8,28 4,86 6.5 1250 1300 10
6 2.387 6.72 13,41 48,9 239,6
F38 1 3.13 3.04 2.295 23497 8.0% 15,29 143.2 1900 1750 8
2 ) 2,300 7.89 511 143.5 1600 1600 ° 7
3 2.313 7.37 14,63 144,3 2025 2075 8
4 2,288 8,37 15.53 142.8 1700 175¢ 10
5 2,311 7,43 14,70 144.2 1650 1650 10
6 2.307 T.6% 14,85 144.0¢ 219.6
F39 1 6.94 6,49 2,420 2,486 ©.33 13.86 51,0 1575 1575 4
k4 2,399 1.19 t4.61 149.7 1450 1450 13
3 2,417 .45 13.97 150,8 17¢0 1750 13
4 2,415 0,54 14,04 50,7 1360 1550 i3
3 2,412 0,66 14.14 150, 5 1350 1400 14
& 2,417 0.45 13,97 150.8 . 209,0
F40 1 4,83 3.87 2.336 2.531 7.70 14,52 145.8 1650 1550 10
2 2,325 8,14 14,92 145.1 1700 1650 10
3 2,334 7.78 14,59 1453.6 1675 1625 10
4 2,321 8,30 15,07 144.8 1300 1450 10
5 2,314 8,357 i5.32 144, 4 1500 1450 10
6 .34 8,57 15,32 1444 196.5
F41 1 2.5t 2.83 2.260 2,546 £3.%9 17.24 137.3 1400 1250 & Natural
4 2,207 13.32 16,98 137.7 1175 1225 6 gradation
3 2,201 ’ 12,55 17.20 137.3 1200 1300 &
4 2,184 14.21 17.84 136.3 a6g T 800 7
5 2.188 14,06 17.69 136,5 860 800 T
] 2,204 13,42 17.09 137,35 130.0
F42 1 4.03 .87 2,161 2,500 12,76 18.83 136.1 750 660 6
2 2,183 12.68 18.76 136.2 800 850 5
3 2,193 12,28 18,38 136.8 Eld 850 3
4 2,174 13,04 19.09 135.7 600 §50 7
5 2.181 12.76 18,83 1361 650 650 7
6 2.164 13,44 19,46 135.0 158,4
F43 1 4,92 4,69 2,817 2,488 10.8% - 18,30 138.3 750 650 L]
1 2. 227 10,49 17.83 139.0 1000 1050 6
3 2.212 11,09 18,38 135.0 925 900 §
4 2.232 10,29 17.64 139.3 800 850 1
5 2,239 14.01 17,38 139.7 750 800 7
6 2.239 10,01 £7.38 139.7 201.3
Fa& 1 6.04 5,10 2,312 2,438 5.17 15.59 44,3 1050 1000 3
2 2,301 5.62 16.00 143,6 1350 1300 ° 7
3 2,297 5,78 16,14 43,3 1125 1123 T
4 2,288 6.15 16.47 142,8 950 00 7
5 2.291 6,03 16,36 143.0 1900 950 7
6 2,29t £.03 16,36 143.0 225.9
F&53 ¢ 6.94 5,49 2,296 2419 5.00 16.88 43,3 900 850 ?
2 2.2 5.29 i7.06 - E43,0 1500 1100 6
3 2,278 5.83 17.53 42,1 1125 1100 &
& 2,293 5.21 16.99 43,1 1060 950 1
5 2.297 5.04 i6.84 143,3 800 350 7
& 2291 5,29 17.06 143.0 219.6
746 1 7.16 6,68 2. 300 2,440 5. 74 18,91 1455 1859 1758 7 BB
2 2,305 5.53 18,74 143.8 2100 2100 8
3 2,282 5.48 19.55 42,4 . - -
4 2,288 6,23 19,34 152.8 - -
5 2.274 6. 80 19,83 141.9 ~ -
] 2,27t 6.93 19.94 41,7 —
F47 1 6,04 5.70 2,268 2,456 7.66 19.20 141.5 1800 1674 8
2 2. 260 7.98 19.49 141.0 1900 1881 9
3 2.237 8,92 20,31 1349.6 - -
4 2,258 5,06 1%.56 140.9 - -
3 2,253 8.26 19.74 140.6 - -
.6 2.224 9,45 20,77 138.8 -
FEB % 4,92 4.69 2.249 2,688 9.561 19.02 140,13 1660 1472 8
2 2,224 16,61 19.92 138.8 1850 1850 8
3 2,213 £1,05 20,32 138,1 - -
4 2,217 TG, 89 20,17 138.3 - -
5 2.332 10,29 19,63 139.3 - -
6

2.239 10,01 19,38 139.7 . 187.6
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Bituminous mix design data by Marshall method‘; Series ¥, continued.,

% AC % AC
by wt. by wt, Bulk Ave. Riee . . Unit Flow,
Specimen &agg. wix sp. 8F. ap. gr. Alr voids, wt,., Stpbility, 1b, in,
Ho, (wa) (l’a)‘ (Gmb) (Gm) Voo % e, % pef Meas, Adj. {% 9.01) Grag_latto(s
9 1 4,03 3.87 2.238 2,462 9,10 18,72 1397 1950 1275 7 B-&
2 . 2,243 8.%0 18, 54 40,0 £550 597 7 '
3 2,29 9,14 18.76 139.6 - -
4 2,225 2,83 19,20 138.8 - -
5 2,245 8,81 18,47 40,1 - -
6 2,229 9,46 19.05 - 139.1 153.2
F51 & 4,92 4,69 2,426 2.5% 4,38 12.15 151.4 2350 2350 34 A-P
2 ' 2,410 5.01 12,73 150.4 2700 2646 0
3 2,392 5.72 13,38 149, 3 2600 2522 13
4 2,403 5.28 12.98 149.9 2150 - 210G 10
5 2.397 5,52 149,.8 2500 2450 9
6 2.3%4 5.64 13,31 149, 4 278.9
F52 1 6,94 6.49 2,428 2.457 £,18 13,74 1515 1600 1648 n
1 2,458 0.00 12,67 153.4 2150 2150 15
3 2,448 0,33 12,992 152.8 2250 295 15
4 2,430 1.10 13,67 151.6 1650 1500 3l
5 2,436 0,86 13,45 52,0 1800 1800 16
& 2,433 0.98 13,56 151.8 182.4
53 1 6,04 5.70 2,428 2,476 1.1 13,01 131.5 1700 170¢ 16
k4 1,437 LY 12.69 152.1 1850 1850 15
3 2,43 1.58 12,90 51,7 1950 193¢ 12
4 2,435 1,42 12,69 151, % 1800 1850 15
5 2,430 1.62 12,94 151, 6 1950 1800 19
6 2.4632 134 i2.87 151.8 198.8
#54 1 4.03 3,87 2,416 2,52 4,13 11,76 150.8 X400 2400 10
F4 2,293 5.0% 12.60 k49,3 1700 2610 10
3 2,406 4,52 iz, 12 50,1 2750 27506 9
4 2,305 5.36 12,89 148, 8 2650 - 2550 10
5 2,404 4. 60 12,20 150,¢ 2650 250 19
6 2,612 4,29 11,90 150.5 283,86
F55 1 2,91 2.83 2,342 2.564 8,68 13,54 46,1 2300 2231 8
2 2,320 4,52 i4,3% 44, 8 1700 1598 11
3 2,327 9, 2% £4,10 145.2 2650 2571 £l
& 2,316 9,67 14,50 144.5 1850 1750 3
5 2.334 8,87 13.83 145.6 2500 2500 4
6 2. 02 9.83 4,64 | 144.3 226.7




66

Appendix J-2, Bituminous mix design data‘by Hveem method — Series F.

% AC % AC
by wt. by wt. Butk Ave, Rice Unit .
Specimen NAR . mix 8P, BE. Bp. gY. Afr voids, : wh., Hveen Coheniometer
No, .{Wa) (Pa) {Gmb) (Gmm) Vor T VMA, % pof stability volue . Gradation
FO1 7 6.04 5.70 2,462 2,477 0.61 11.29 153.6. 15.3 &9 l Asth
8 2,459 0.73 11.39 L53.4 7.2 66
4 2.462 0,6% 11.29 153.6 14.0, . 81
F02 7 3,80 3.66 2.394 2,564 5.90 - 11.87 1494 50;1 108
8 2.400 5.66 11.65 £49.8 53.2 99
9 2,383 $.25 12,10 148.8 35.2 92
F03 v 2.91 2,83 2,339 2.570 8.99 13.15 146.0 45.6 105
8 2.353 B.44 12,63 146,8 50.5 115
g 2,342 8,87 13.04 46,1 8.7 83
¥ 7 6.71 6.29 2,453 2,471 0,73 12,16 1531 4.0%“; 65
8 2.457 Q.57 12,02 153.3 6.2(:) 81
g 2.652 0.77 12.20 153,83 6.1 61
¥05 7 4,92 4,69 2,458 2,496 1,52 10,48 153.4 30.2 108
8 . 2,453 1.72 10.66 153:1 37.1 k1l
g 2.463 1.32 1G.30 153.7 27.8 . 84
P06 7 3.13 3,04 . 2,386 2,581 7.56 1z.07 148.9 40.9 123 A-4L
8 2.384 ’ 7.63 12,14 £48.8 3.6 87
4 2.3718 ¥.87 12.36 1484 50.7 72
¥O7 7 6,04 5.70 2,459 2.466 0.28 11.86 153.4 4.9 97
8 2.455 T.45 12.01 £53.2 13.7 82
9 2,459 0.28 11.86 £153.4 9.4 84
F08 7 4.92 468 | 2,456 2.501 1.60 11,03 1534 9.2 87
§ 2,455 1.8% 11,07 153,2 16.6 @5
9 2,462 1,56 10,81 E53.6 17.5 141
¥09 7 6.94 6,49 2,457 2,448 0.00 12.67 £53.3 - 56
8 . 2.453 0,00 12,82 153.1 - 32
9 2.h47 0.04 13,03 £52.7 - -
F10 7 4.25 4.08 2,445 2.543 3,85 10,86 132.6 45.¢ 138
8 2,637 4,17 11.15 152.1 41,7 108
g 1,434 4,29 11.26 £51.9 36.0 78
FL1 7 4.03 3,87 2,393 2,522 5.12 12,76 149.3 8.4 153 A-8
8 2,425 3.85 11,60 £51.,3 33.7 123
9 2,402 4.716 12.44 £49.9 42.5 114
FL2 7 4,92 4,69 2,427 2.502 3.00 12.28 £51.4 40,5 100
8 2.629 2.92 12,21 £51.6 41,7 85
9 2.428 2,96 12.24 3.5 45.1 }kﬁ
37 5.9 6,49 2.441 A48 .29 13,44 £52.3 T.SEES 137
8 1,442 0,25 13.4C 152.4 6.6(:) 76
4 2.458 0.00 12.84 153.4 7.1 113
FlG 7 3.13 3,04 2,375 7.540 6.50 12,67 48,2 £3.6 109
8 2,362 7.00 13,15 t47.4 50.2 105
g 2,364 6,73 13.08 147.5 41.8 69
F15 7 6.04 5.7 2,543 2,474 1.25 12,64 L32.4 9.3 19
8 . 2,431 L ELTA 13,07 51,7 12,0 108
g 2,434 1.62 12.96 151.9 12.4 130
Fi6 7 6.94 6.49 2,450 2,443 0,80 13.32 132.9 - 44 A-81L
8 2,646 0.20 13.46 152.6 jod 50
9 Z.4b4 0.00 13.53 £52.5 - T
#i7 7 4,90 4.69 2,465 2.493 t.12 11.11 153.8 8.9 101
8 2,448 1. 80 11,72 152.8 14.2 132
9 2,470 0.92 19.93 £54,1 13,9 1ie
F18 7 2.9 2.83 2,369 2. 566 7.68 12.90 147.8 3f.8 113
B 1,379 7.29 12.54 L4B, 4 45i.3 107
g 2,764 7.87 13.09 147.% 45.6 152
F19 7 4,03 3.87 2,625 2,356 5.13 11.8¢ 151.3 42,4 142
8 2,415 5,52 12,16 150.7 33,0 14%
9 2,430 4.93 11.62 151.6 .1 58
¥ 7 6.06 5.70 2,459 © 2465 €.24 12,27 152.6 8.0(3) a8
8 2,457 0.33 12,34 153.3 9.3( 5 141
? 2,459 0,24 12,27 153.4 3,28 . 58 ‘
¥2i 7 2,90 2.82 2,349 2. 985 9,13 13,24 146,6 49,7 106 A-30
8 2,356 8.86 12.98 147.0 TO40,5 11
9 2.354 8,94 13.05 146.9 4Y.7 4%
F22 7 6,92 8.47 2.458 2.&59% 0.04 12.62 153.4 Z.S(H) 76
8 2,431 1.14 13.58 15L.7 - ) 82
9 2,454 0,20 12,16 153.1 3.0 107

{E)Extrapoluted stability values {from log ?v - log Ph plots).
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Bituminous mix design data by Hveem method — Series ¥, continued.

LA . RAC )
by wt, by wt. Butk Ave, Rice Uit
Specimen ARR - mix op. &F. BP. BF. Al veide, Wt., Hvaem Cohesloneter
Ho. (Ua) _(Pa) (Gmb) (Gm) Vv, VMA, T pef stability valuq Gradation
F23 7 4.24 4,07 2,412 2,527 4,55 12,06 150.3 0.2 ] &30
] 2,421 4,20 11,73 158.1 26,3 64
3 ) 2.3% 5,26 12,71 1494 3.6 12
F24 7 4,91 4,68 2,425 2,50% 3,19 12,14 151.3 27.9 110
8 2.428 3.07 12,04 151.5 29,7 113
9 2,443 2,48 11.49 152.4 22.8 104
F25 7 6.03 5.58 2,464 2,480 1.45 1238 152.5 6.6 123
8 2.439 1,65 12,56 152,2 13,3 106
9 2,452 t.13 12,10 153,60 12.4 149
F26 7 4,92 4.69 2,409 2,508 . 3.83 12,57 150,31 15.0 5 A-30L
[} 2.427 3.11 11.9t 15L.4 22.0 101
3 2.414 3.62 12,38 150.6 25,5 73
7Y 2,81 2,83 2,306 2,574 10,41 14.67 143.9 42.9 49
[ 2,297 10.76 15.00 143.3 45.0 22
9 2.321 9.83 14.12 144.8 43.7 42
F28 7 6,94 6.49 2,445 2,454 0.00 12.94 152.6 13,6 88
8 2,437 0.29 13.22 152,31 1.1 96
] _ 2,430 0.57 13.47 151.6 12,0 73
F29 7 6,06 5,70 2,436 2,448 0,49 12.52 152.0 12.8 96
8 2.420 1,14 13,10 151,0 13,2 16
] . 2,431 0.69 12.70 * 151.7 13.4 99
F30 7 4.03 3.87 2,396 2.526 5.15 12.29 1495 3.3 113
[] 2,383 5,66 12,77 148.7 23.8 39
] 2,366 6.33 . 13,38 147.6 20.2 32
F3L 7 2.91 2.83 2.309 2.590 16,85 15.08 Th4.1 46,4 68 A-100
8 2,35 9,808 14,16 L45.6 49,9 9%
9 2,317 10,54 14,78 164,6 53.4 81
F32 7 4,03 3.87 2,365 2,539 6.85 13,95 147.6 1.3 45
] 2,336 8.00 15,00 145.8 9.4 &7
12 2,360 7.08 14,13 t41.3 50,2 56
£33 7 6,04 5.1 . 2.425 2,582 2.3 13,45 151.3 16,5 78
8 2.428 2.18 13,34 151.5 17,1 129
] 2,628 2,18 13,34 151.5 141 102
¥4 7 6.9 6.49 2.436 2,448 0.49 13.78 152.0 6.1(5) 160
8 2,432 0,63 13.92 151.8 2500 102
9 2,436 0,49 13,18 152,0 3.9 9%
Fa5 7 4,92 4,89 2,410 2,%6 3,83 13.06 150.4 19,1 135
8 2.419 1.47 12,74 150.9 22,8 100
9 ] 2.418 3,51 12,77 150.9 2.2 93
736 7 6.26 5,87 2,407 2,471 2,59 13,75 150.2 38,3 119 A-100L
8 2,411 2,43 13,61 150.5 45.9 143
9 2,406 2,63 13,79 150.1 25.9 60
37 7 4,92 5,89 2,407 2,559 5.96 12,69 150.2 40,7 137
8 2.414 3.67 12.63 150.6 45,1 163
] 2,381 £.96 13.63 148.6 40.6 136
¥38 7 313 3.04 2,327 2,497 6.81 14,11 145.2 474 -
[ 2,339 6.33 13,67 148,0 47.7 164
9 2,35% 6.53 13,85 143,86 45,7 82
¥39 7 6,94 6.49 2,449 2,484 0,00 12.83 152.8 15,6 65
8 2,474 0,00 i1,9% 194.4 26,0 91
9 ) 2,455 0.060 12,6 153,2 18,1 67
F40 7 4,03 3.87 2,376 2,531 6,12 13,06 148,3 51,0 85
[ 2,378 6,05 12,98 148.4 48,8 13
9 2,372 6.28 13.20 148.0 51.4 98
F4l 7 2.91 2,83 2,216 2,346 12.86 16,64 138.3 17.5 - Hatural
[ 2,256 11,39 15,13 140.8 21,5 77 gradation
9 — ~ — — -_ -— .
P42 7 4,03 3.87 2.281 2.500 8.76 £5.11 £42,3 22,2 64
8 2,308 7.65 14,11 144,90 28,7 86
9 2,297 7.68 14.51 143.3 29.5 63
Fis 7 %92 4,69 2.3587 2,488 5,67 13,40 146.5 26.4 58
8 2,340 5.95 13.66 146.0 24,0 85
] 2,326 6,51 14,17 145,0 24,5 52
b 7 6.04 5.70 2,358 1.438 3,28 13,91 147,1 17.1 47
8 2,353 3,49 TN 146.8 19,4 55
]

2.3718 2,46 13.18 148.4 18.5 a8t
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Bituminous mix design data by Hveem method — Series F, continued.

% OAG % OAC
) by wt.o by wi. Bulk Ave. Rice tnit -
Specimen HEE - mix Bo. gr. sp. gr. Alr voids, Wt Hvaem Cohesiometar
No. (wa) (Pa) {Gmb) (Gm) Vv' % YMA, T pcf stability value .Gradatf.ou
F45 7 5.94 6,49 2,31 2,419 1.90 14,09 148,1 16,7 50 - HWatural
8 2,378 1,70 13,91 148.4 16.0 33 gradstion
Ed 2.382 £.53 13,71 148,6 £2.9 76
F46 7 7,16 6,68 2,338 2,44¢ 5,18 t7.57 145,9 - - =B
8 2.35% 3.48 16.97 147.0 - -
4 2.354 3,52 17,01 C146.9 33.5 132
F4? 7 6,04 5.70 2,318 2,456 5,62 Cir.42 146.6 - -
-1 2,320 5. 54 17.35 144,8 - -
g 2,322 .46 17.28 1449 33.2 74
4B 7 4.92 4.69 2,298 2.488 7.64 17.26. 143.4 - -
8 2,306 7.32 16.97 143.9 - -
9 2.290 1.96 17.% 142,% 30.5 : 1
£49 7 4,03 3,87 2,280 . 2,462 7.39 17,20 42,3 - -
8 2,285 T.19 17.02 142.6 - -
9 2,882 7,31 17,13 162.4 27.8 62
F53L 7 4.92 4.69 2,414 2,837 4.85 12,58 £50.6 47.1 107 A-7
8 2.420 4,61 12.37 151,06 48,1 126
g 2.416 4,77 12,51 150.8 41.3 115
2 7 6.9 6,49 2.463 2.457 .00 12.4% 153,7 16.7 98
8 2,450 9.28 12,96 132.9 7.3 47
9 2.568 8.06 12,32 154.0 9.0 33
E53 7 6.04 5.70 2,454 2.470 0.63 12,08 153.1 9.7 96
8 2,455 0,61 12,04 153.2 18,2 88
9 2.455 G.61 12.04 £53.2 17.8 91
F54 7 4.03 3.87 2.416 2.520 4,13 11.76 150.8 45,0 163
8 Z2.403 4,64 12.23 149.9 41.0 125
9 2.419 4,01 11,65 156.9 46,3 127
F55 7 2.9t 2.83 2,351 2.564 8.31 13,20 146.7 58,0 19
S 2.347 B.46 13,35 146.5 46,3 a9
9 2,352 8.27 13.17 146.8 48.8 a9
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Appendix K. Mix Qualityr Evaluation Questionnaire

IOWA STATE UNIVERSITY
OF SCIENCE AND TECHNOLOGY
Ames, Jowa 50010

DEPARTMENT OF CIVIL ENGINEERING

Although many studies and reports have been published on bituminous concrete
mixture design, there seems to be no consensus on the relative importance or
significance of the various mixture properties, Nor ig there precise agreement
on the interpretation of the criteria used in the conventional mixture design methods,
especially in light of recent findings on fatigue, stifiness or modulus, and other
material properties to be considered in the rational structural design of pavements.

In a current project concerned with evaluation of gap-graded asphalt concrete
mixtures, we are attempting to make comparisons or “select the winners,' as one
of our colleagues from the Statistics Department phrased it, among some 400 asphalt
mixes. In view of your recognized expertize and experience in this field, I am
requesting your help in establishing, on the basis of “new” thinking, some consensus
on the relative importance of properties traditionally considered in some of the older”
mixture design methods. In Table 1 I have synthesized 50 hypothetical mixtures with
Marshall properties, and, in Table 2, 40 hypothetical mixtures with Hveem properties;
these properties have been randomly selected as per our "corrupted” statistician
friends' instructions (using dice). It will be greatly appreciated if you could, for both
(or, if you wish, either) tables

(a) rate the mixtures, based on your personal judgement of overall quality, by
assigning to each, one of the numbers 1, 2, ..., 10, 1l representing a very poor mix-
ture and 10 a very good one. Please assign these numbers in such a way that 4is
assigned to a mixture which in your judgement would produce a surface meeting min-
imal acceptable standards, and 8 to a mixture which, in your view, would produce a
surface gquality as good as any you have actually observed in your experience. Please
assume here that the mixtures are to be used as surface course for medium traific
(100 psi tire pressure) in Iowa and that the aggregate is crushed limestone with
maximum size of 3/4 In. In addition, please note that the ratings are to be assigned
‘without regard to economics, in that the better mixture will be assigned the higher
number, regardless of its initial cost or workability. Please also ignore the fact that
many values are not realistic and that, since there is definite physical relationship between
air voids, VMA and voids filled, only two of the three voids properties should be cons1dered
at a time, depending upon your personal choice.
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{b) rate the importance of the properties, on a scale from 0-4, 0 being
assigned any property that you consider irrelevant, and 4 to any crucial property.

{c) indicate groups of properties that you feel might be considered jointly. In
other words, if,among six properties, properties 1, 4 and 5, taken as a group,
corresponded to something crucial in your view, you would indicate this by writing
down (1, 4, 5). For the sake of completeness, write down hére individual properties
.- as well. Thus yvou might well write down, for example, (1, 2), (1, 4, 5), (1), (2),

- (3, 6), or, for that matter, (1, 2), (1, 4, 5), {(3), where the latter would show that
you feel property 1 by itself not to be indicative of quality and property 6 not relevant’
to quality, either in combination with the other properties or by itself.

Clearly there will be some overlap in your answers to {c) and to (b). {c) calls
for a more detailed introspection which you may feel is not warranted, given the
present state of the art, in which case you may wish to restrict your answers to
(b} and ignore (c). .

(d) please. indicate as explicitly as you“wish major considerations un‘&erlying -
your ratings of the mixtures. ' '

I am also asking other prominent people in this field to do the same and hope
the results of this survey, with your help, can make some contribution to the state-
of-the-art of asphalt paving mixture design. If you are interested, I will make
certain that the compiled and analyzed results are sent to you. I thank you for your
time and patience, and am looking forward to your reply. Of course your contri-
bution will be fully acknowledged. ' ' '

Sincerely yours,

Dah-yinn Lee
Associate Professor .
Department of Civil Engineering

Enclosures

P.S. Please note that we have enclosed a stamped self-addressed envelope for
your use.



71

Table XK~1. Mix Design Data by Marshall Method (50 blows).

_ Ave-Film
Mix Stability Flow Voids VMA Voids Filled ‘Thickness, Penetration Mixture
No. 1b. 0.01" % % % 0 . of asphalt rating
1. 3000 16 1 14 90 ' 5 100
2 1000 5 1 10 90 15 60
3 3000 12 3 18 70 15 100
4 5000 12 i 10 90 10 100
5 500 8 3 10 80 15 60
6 5000 16 1 18 90 5 100
7 1000 24 1 14 70 15 60
8 500 24 4 18 90 10 100
9 - 5000 8 3 10 70 15 60
10 1000 16 2 14 S0 ‘ 10 60
11 200 24 -3 10 20 15 100
12 5000 5 8 1.8 90 15 60
13 1000 5 8 18 80 - 19 . 60
14 3000 24 8 10 20 5 100
15 3000 12 1 14 80 10 - 100
16 3000 16 1 18 30 5 100
17 5000 12 4 10 . 70 5 60
18 3000 16 3 14 70 15 60
19 1000 12 4 14 80 10 60
20 3000 24 3 14 920 10 100
21 1000 12 1 10 90 o) 100
22 400 12 8 10 90 5 100
23 3000 16 1 14 20 15 60
24 1000 5 2 14 70 10 60
25 500 24 4 10 20 15 60
26 5000 8 3 18 90 10 100
27 5000 24 4 14 70 10 60
28 500 16 3 10 70 5 100
29 5000 8 8 10 70 15 100
30 300 12 4 10 20 15 100
31 200 5 i 18 90 3 100
32 400 5 1 14 70 15 60
33 3000 8 3 14 90 5 100
34 500 24 1 18 80 ; 15 100
35 400 16 2 14 90 10 100
36 500 16 4 10 70 10 100
37 5000 1.6 8 10 20 5 60
38 400 8 3 18 80 5 100
39 400 24 3 10 80 15 60
40 400 12 1 14 90 15 60
41 500 5 4 10 80 10 ' 60
42 3000 8 2 14 20 10 100
43 5000 12 4 14 90 5 60




Table K-1.

Continueﬂ.
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Ave~Film

- 50

Mix Stability Flow Voids VMA Voids Filled Thickness, Penetration Mixture
No. ib. 0.01" % % % M of ‘asphalt rating-
44 5000 24 1 18 90 10 60
45 1000 24 B 18 90 - 5 100
46 50600 5 2 18 90 5 100
47 3000 16 -3 18 90 10 100
48 500 12 2 10 90 5 60
49 1000 5 3 10 90 15 100
500 12 8 i8 80 15 - 60
Property
Importance

Rating
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Table K-2. WMix design data by Hveem Method.

Ave., Film

Mix Voids Swell Thickness Penetfration  Mix
No, Stability Cohesion pA . 1 of asphalt Rating
1 65 £Q 43 0,03 5 _ 60
2 25 400 2 0,03 15 100
3 65 100 5] 0,01 i3 60
4 65 40 3 0.05 10 100
> 25 40 3 0,05 10 60
6 b5 _ 400 4 0,03 15 100
7 45 400 4 0,05 10 100
8 45 60 & o§.01 10 60
9 45 106 2 0.03 10 100
10 65 100 & .01 10 __ 60
11 65 40 8 0,01 15 60
12 25 400 3 0,01 10 60
13 45 60 8 0,05 15 _ 60
14 25 60 4 0.0%L 1.G 100
15 45 400 2 0.03 5 100
16 25 100 3 0,03 5 100
17 45 1080 4 .03 10 a0
18 45 400 2 0,010 5 60
19 25 &00 3 0,03 10 100
20 65 60 3 G.01 I 100
21 25 60 4 0,05 15 _ 100
22 25 &0 2 0,03 15 100
23 65 60 4 0,05 1.0 100
24 65 100 2 0,03 15 100
25 45 40 3 .01 5 100
26 25 100 3 0,05 15 &0
27 65 400 2 0,05 3 &
28 45 40 8 0.03 LS &0
29 65 400 4 G.03 1.5 . 60
30 25 60 & 3,01 1O _ 100
31 45 400 & 0.01 10 60
32 45 100 3 0.0 5 100
33 65 60 o} Q.05 10 100
34 25 60 8 .01 3 180
35 45 100 3 0,01 -5 . 60
36 65 100 2 0.05 i5 100
37 45 60 8 .03 15 - 60
38 25 400 2 Q.05 15 L
39 43 100 4 0,03 _ 5 _ 100
40 65 100 3 0.C3 10 60
Property
Tmportance

Rating






