Michigan CONTRACTOR'S SUPERPAVE BITUMINOUS MIX DESIGN COMMUNICATION
?f:::’:;’a‘:;: This information is required by the Michigan Department of Transportation for mix design. The CONTRACTOR is responsible for complefe
1355?03,07) and accurate information on this form. Failure to supply this information will result in defay of Bituminous Paving.
Complete and return to Michigan Department of Transportation, Materials & Technology Division, P.O. Box 30048, Lansing, MI 48909,
CONTROLSECTON Gty of Detroit ORNMEER T Speed Bump 2021
CONTRACTOR Gibraltar Construction T Speed Bump 2021
PLANT NUMBER 20-1 0 PLANT LOCATION Warren, Ml
FTOHINOCS R 5E 3 PERRSS 20-5E3-7-01-T2
RS AGG. | AGG. | AGG. | AGG. | AGG. | AGG. | AGG.
s | A B . D E F G
PIT NUMBER 74051 | 74-51 | 5813 | 7451 | 9510 |44-030 | 2 | ool
= POINTS
AGGREGATE TYPE Degradatio 3CS 3/8 X #4's|Man Sand| Man sand | 3/8" X Q" Rap
ot 20% | 240% | 9.0% | 9.0% | 15.0% | 7.0% | 34.0% R GRADATION
P37.5mm 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0
P25.0 mm 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0
P 19.0 mm 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100-0
5 P125mm 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100 100.0
-
g P 8.50 mm 100.0 | 100.0 96.4 100.0 | 100.0 98.1 98.9 90-100 99.2
g P4.75mm 100.0 97.8 27.0 55.4 91.9 70.2 87.0 90 Max 81.2
g P2.36 mm 100.0 81.8 6.5 29.4 50.4 45.7 67.5 32-67 58.6
§ P1.18 mm 100.0 70.2 5.9 171 26.3 32.0 54.0 45.5
w -
<>t P 060 mm 100.0 55.0 3.4 8.1 19.0 24.6 486.7 36.7
P 0.30mm 95.0 29.0 2.2 4.0 11.9 17.6 24.0 20.6
P 0.15 mm 90.0 6.5 17 25 7.0 12.5 14.1 10.5
o 80.0 | 22 1.5 19 | 40 | 105 | 74 | 20-100 6.3
CRUSH COUNT 1 SIDE 100.0 15.9 100.0 | 100.0 | 100.0 00.0 97.1 65 97.0
2 SIDE 100.0 14.2 100.0 | 100.0 | 100.0 00.0 96.5 - 96.8
LA ABRASION Value/Year 2311812311840 20(23|18|11]|18]| 19| 18 40 <40
ANGULARITY INDEX 40.2 46.5 46.7 478 47.0 40 min. 45
e 239.0 | 239.0 | 213.0 | 2856 | 3056 | 313.0 | 305.9 260 2805
COARSE AGGREGATE BULK Tested Blend Calculated W/ Rap
SPECIFIC GRAVITY #4 UP 2600 | 2600 | 2601 2.658 | 2.951 28672 | 2.692 2655 2 670
COARSE AGGREGATE BULK 7
SPEGIFIE CRAVTYAS 2600 | 2600 | 2595 | 2642 | 2.944 | 2,651 2.692 2.655 2.670.
FINE AGGREGATE BULK
SPECIFIC GRAVITY 2.591 | 2.591 2.591 2633 | 2929 | 2655 | 2.692 2.705 2.703
FLAT & ENOLGATED % 0.1 01 1.2 0.2 0.1 0.2 1.0 - -
SOFT STONE % 0.1 0.1 1.0 0.2 0.1 0.1 1.0 10.0 max 1.0
FTALTCERITSUPRLER Ajax Asphalt Terminal ABS 2500 FRALORADE (Zo i 1.030
NAME (Print or Type) DATE PHONE NO.
SUBMITTED John NguYen (248) 388-1026
BY: SIGNATURE ! April 24, 2021 FAX NO.
(248) 244 1086
DATE REC'D BY LAB PROJECT ENGINEER |ENGINEERING FIRM
DATE P.E. NOTIFIED OF P E. PHONE NUMBER P.E. FAX NUMBER
SUBMITTAL




Michigan Department
of Transportation

SUBMITTED SUPERPAVE MIX DESIGN

st AN SUMMARY SHEET
CONTRACTOR Gibraltar Construction CORSULTANT
CONTROL SECTION 1.D. City of Detroit JOB NO. Speed Bump 2021 TYPE OF MIXTURE: SE 3
Nt 7 N oes 36 N max 134
MIXING TEMPERTURE RANGE °F COMPACTION TEMPERTURE RANGE °F
304 °F 325 °F 284 °F 306 °F
SUPERPAVE MIX PROPERTIES AT TESTED & OPTIMUM ASPHALT CONTENT
TEST POINTS
ST RECOMMENDED | \/epicicaTION
OPTIMUM TEST
ITEM 4 POINT DESIGN Regression Value at RESULTS
Optimum Asphalt @ N yax
FINAL BLEND Content
ASP N % :
SEHAL OONTENTTR) 530 5.80 6.30 6.80 6.14 6.14°
BULK SPECIFIC GRAVITY N
BN pes 2.364 2.388 2.419 2.436 2.408 2.411
BULK SPECIFIC GRAVITY @ N yax 2.455
MAXI .G.
THEDRETIEAL MAXIMONEE] 2.524 2,509 2.490 2.473 2.496 2.496
AIR VOIDS (%, N
(%) @ N oes 6.34 4.84 285 1.49 3.50 3.41
VOIDS IN MINERAL AGGREGATE
% (VMA) @ N pes 16.60 16.23 15.60 15.44 15.81 15.72
VOIDS FILLED WITH ASPHALT
% (VFA) @ N pes 62 70 82 90 78 78
% Gmm @ N
BB B N e 86.8 87.9 89.7 90.7 89.0 89.1
% Gmm @ N pz:
s 93.7 95.2 97.1 98.5 96.3 96.6
% Grom @ N wax _
Fl /EFF ASPHALT
HESERPHERDRITETIR 1.44 129 147 1.07 1.22 1.21

The submitted superpave mix design final blend shall have a minimum of 4 test points at 0.5 percent asphalt content
increments. At least one full asphalt content (0.5%) above and below optimum asphalt content is required.

ASPHALT CONTENT OF SUBMITTED SUPERPAVE MiX DESIGN

ASPHALT SPECIFIC GRAVITY

SPECIFIC GRAVITY OF COMBINED AGGREGATE Gsb

6.14

1.030

2.685




Michigan Department

GYRATORY COMPACTED BULK SPECIFIC GRAVITY

of Transportation
1851 {03/08)
WORKSHEET
PROJECT NUMBER City of Detroibeed Bump 20 DATE 04/24/21 MIX DESIGN NUMBER 20-5E3-7-01.T2
CONTRACTOR Gibraltar Construction RSSEESES 5E 3 BITUMINOUS MIXTURE
A B C D E
e e
53 1 4798.2 4804.2 2774.1 2030.1 2.364
2 4796.4 4800.8 2773.1 2027.7 2.365
AVERAGE 2.364
ASPHALT
%
5.8 1 4825.4 4828.7 2805.4 2023.3 2.385
2 4824.9 4828.3 28101 2018.2 2.391
AVERAGE 2.388
ASPHALT
6.3 1 4851.8 4855.0 2850.0 2005.0 2.420
2 4849.7 4852.8 2846.6 2006.2 2.417
AVERAGE 2419
ASPHALT %
6.8 1 4872.9 4874.9 28741 2000.8 2.435
2 4873.8 4875.6 2875.5 2000.1 2.437
AVERAGE 2.436
ASPHALT % VERIFICATION SPECIMEN COMPACTED AT OPTIMUM ASPHALT CONTENT TO Nmax
6.1 1 4868.2 4870.6 2872.8 1997.8 2.437
2 4870.0 4872 .1 2878.0 1994 .1 2.442
AVERAGE 2.439
TESTER CHECKED BY

Brandon Fuller

Richard Poe




THEORETICAL MAXIMUM SPECIFIC GRAVITY

Michigan
T OF BITUMINOUS PAVING MIXTURES
1000 @Ry MODIFIED ASTM D 2041 (RICE METHOD)
PRI City of Detroit - Spoed Bump 2021 | DESIGNNUMBER 20-5E3-7-01-T2
CONTRACTOR

Gibraltar Construction

% ASPHALT BINDER 5.30 5.80
ASPHALT SPECIFIC GRAVITY 1.030 1.030
SAMPLE and BOWL WEIGHT in AIR, g A 4485.8 4496.1
BOWL WEIGHT in AIR, g B 2341.0 2341.0
SAMPLE WEIGHT in AIR, g C=A-B 21448 21551
SAMPLE and BOWL in WATER, g D 2734 .8 2735.8
BOWL in WATER, g E 1439.6 1439.6
SAMPLE in WATER, g F =D-E 1295.2 1296.2
VOLUME, cc G=C-F 849.6 858.9
G cIG 2.524 2.509
Gse 2.748 2.753
% ASPHALT BINDER 6.30 6.80
ASPHALT SPECIFIC GRAVITY 1.030 1.030
SAMPLE and BOWL WEIGHT in AIR, g A 4487.8 4484.8
BOWL WEIGHT in AIR, g B 2341.0 2341.0
SAMPLE WEIGHT in AIR, g C=A-B 2146.8 2143.8
SAMPLE and BOWL in WATER, g D 2724 1 2716.5
BOWL in WATER, g E 1439.6 1439.6
SAMPLE in WATER, g F=D-E 1284.5 1276.9
VOLUME, cc G=C-F 862.3 866.9
G CIG 2.490 2.473
c 2.752 2.754
AVERAGE G, 2.752
SOURCE AND GRADE OF ASPHALT CEMENT USED DATE TESTED
__ Ajax Asphalt Terminal ABS 2500 0 DA

Brandon Fuller

CHECKED BY

Richard Poe
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Gmb At Ndes

AC SAMPLE Gmb hx@ VOL@ WT@
# N Des NDES NDES NDES
53 1 2.364 115.6 2042.8 4798.2
2.365 115.5 20411 4796.4
2.364 115.6 2041.9 4797.3
5.8 4 2.385 115.2 2035.8 48254
5 2.391 115.2 2035.8 48249
6 2.388 115.2 2035.8 48252
6.3 7 2.420 115.0 20322 48518
8 2.417 115.0 2032.2 48497
9 2.419 115.0 2032.2 4850.8
6.8 10 2.435 114.6 2025.1 48729
11 2.437 114.5 2023.4 4873.8
12 2.436 114.6 2024.3 4873.4
Gmb WGHT WEIGHT WGHT VOLUME HIEGHT SUMMARY
N DES INAIR SSD INH20 hx@ | hx@
Ni Nd
53 1 2.364 4798.2 4800.3 2770.2 2030 124.8 115.6
2 2.365 4796.4 4798.5 2770.8 2028 124.7 115.5
3 2.364 4797.3 4799.4 2770.5 2029
5.8 4 2.385 4825.4 4827.5 2804.2 2023 1247 | 115.2
5 2.391 4824.9 4827.0 2808.8 2018 1246 | 115.2
6 2.388 4825.2 4827.3 2806.5 2021
6.3 7 2.420 4851.8 4853.9 2848.9 2005 1246 115.0
8 2.417 4849.7 4851.8 28456 2008 124.5 115.0
9 2.419 4850.8 4852.9 2847.3 2006
6.8 10 2.435 4872.9 4875.0 2874.2 2001 124.4 114.6
11 2.437 4873.8 4875.9 2875.8 2000 124.3 114.5
12 2.436 4873.4 4875.5 2875.0 2000




Michigan Department

or s COARSE AGGREGATE GRAVITY
CONTROL SECTION |.D. City of Detroit JOB # Speed Bump 2021 MIX DESIGN # R
CONTRACTOR Gibraltar Construction MU IREERE 5E 3
TEST NUMBER 1 2 3 4
BUCKET ID A
PAN ID 12
A. SSD Agg. + Bucket 315651
B. Weight of Bucket 858.0
C.=Weight of SSD Aggregate (A - B) 22971
D. Weight of SSD Agg. + Bucket in H20 1997.1
E. Weight of Bucket in H%0 553.0
F.=Weight of SSD Agg. In H%0 (D - E) 14441
G. Weight of Pan + Oven Dry Aggregate 3888.6
H. Weight of Pan 1623.8
J.=Weight of Oven Dry Aggregate (G - H) 2264.8
C - F (SSD Volume) 853.0
J - F (Dry Agg. - Dry Weight) 820.7
C - J (SSD - Dry Weight) 32.3 AVERAGE
Bulk Dry S.G. = J/(C - F) 2.655 2.655
Bulk SSD S.G. =C/(C - F) 2.693 2.693
Apparent S.G. = J/(J - F) 2.759 2.759
Absorption, % = [(C - J)/J] x 100 1.426 1.43
REMARKS:
TEST PERFORMED BY: DATE

Brandon Fuller

4/20/2021




o Tampion” FINE AGGREGATE GRAVITY

1860 (3/00)

CONTROL SECTION I.D. City of Detroit JoB # Speed Bump 2021 MIX DESIGN # -
CONTRACTOR Gibraltar Construction MIXTURE TYPE 5E 8
TEST NUMBER 1 2
FLASK NUMBER a
PAN NUMBER 3
A. Weight of Flask + SSD Agg. 662.9
B. Weight of Flask 160.2
C.=Weight of SSD Aggregate (A - B) 502.7
D. Weight of Flask + SSD Agg. + H%0 986.3
E. Weight of Flask + H?0 667.3
F.=Weight of SSD Agg. In H?0 (D - E) 319.0
G. Weight of Pan + Oven Dry Aggregate 1407.4
H. Weight of Pan 910.5
J.=Weight of Oven Dry Aggregate (G - H) 496.9
C - F (SSD Volume) 183.7
J - F (Apparent Volume) 177.9
C - J (Absorbed Water Wt.) 5.8 AVERAGE
Bulk Dry S.G. = J/(C - F) 2,705 2.705
Bulk SSD S.G. =C/(C - F) 2.737 2.737
Apparent S.G. = J/(J - F) 2.793 2.793
Absorption, % = [(C - J)/J] x 100 1.165 1.17
REMARKS:
TEST PERFORMED BY: Brandon Fuller s 412012021




Ajax Materials Corporation
Detroit, Ml
2021 typical (Rev. 1/4/21)

PG 58-28

Specific Gravity, 15.6° C {(60° F) 1.037
Specific Gravity, 25° C {77° F) 1.030
Density, 15.6° C (60° F) 8.639
Pas cP
Rotational Viscosity @ 135 °C 0.257 257
Rotational Viscosity @ 165 °C 0.077 77
Min,*C Max, °C Min,°F  Max,°F
Lab Mixing Temperature 143 148 289 299
Lab Compaction Temperature 130 136 267 276

Ajax Asphalt Terminal
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