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Job-Mix Formula For Hot-Mix Design
ﬁm%’u%u Wearing Course (3»11615@114‘?; Nna.-u. 408/2532)
Al
1. o0nuuU TA835 Marshall Test 75 blows.
2. 9518 Aggregate 115U Hot Bin , Mix Design Gradation (482 Tolerant Gradation ‘ﬁaammu'l’i’
I8nnnnderd
3. IduuunsmluaaInNuFui L F2 119 Percent Asphalt Cement (by mass of Agg.) AU Density,

Stability , Flow , Percent Air Voids, Percent V.M.A. 1ai¥ Percent Voids filled with Bitumen

4.Bulk Sp. Gr. of Mixed Aggregate = 2012

5.Sp. Gr. of Asphalt Cement = 102

6. Asphalt Absorption by mass of Aggregate = . 0.24..%...
AnaulinnIuAw

1. 11905 inaena Asphalt Cement (60/70 pen.) = (tolerance + 0.3%) by mass of Agg.

2. AMNUMUWHUYDINTUANY Asphalt Concrete 04 iloonn 98 %, YOIANULUUINGY

15217184 Marshall Compaction inAase1u#04 Lab Tu1w
v oA o o ¥ 1y 1
3.1 Marshall Stability inaaestlsyiriudesliifosnn 1,900 Ibs.
4.8 Marshall Flow (1/100") Wnpaeailsedriudesegsznne 10212
a 4 <
5.1 Gradation Y94 Mixture i 111910 Job-Mix Formula 9800910 Tolerant Gradation 111 E]W1ﬂl“m§ﬂﬂﬂﬁm
o q ¥ on ' A o v ¥ ' A o ' =
wazhIdqueaniaaguuanais ldnnhdmua 13 wdeseenuuudmmaulnuwselSulgedumauioouny
ya A gy < ' . A ' o 3 a A

1Aiaw w3edaruauaIuiing Job-Mix Formula fieenuuy 13 luivang auduanimanuilussluaumiieann

a
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oUALNABBIN AC - 55/55
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Compaction Temperature Y83 Asphalt Concrete ag"izmﬁa 120-150 °C

Y]

v
VILNAY
1. 814 Prime Coat ¥130 Tack Coat 9 AoaLRIalinndU A Asphalt Concrete
Y o a v A @ . 9y <3 v
2. E’I'Iﬁn!‘ﬂuﬂﬂﬂﬁ‘lﬂVﬁWfJﬂﬂVIU Prime Coat @Uﬂﬁ1L1’iﬂ1ﬂﬂﬂ1ll TADINIANITIYDDNIUIUA
. v Y _a v 9 <2 a .
ez Prime Coat zdpauiaaiin Iiasvaeuglasldueaniayais Prime Coat
Y a i & "y < Y o L yy )
3. 0UNAT98 Crack YUUU Base Course luﬂ\iﬁ]‘lﬂﬂﬂﬁi'}\ilﬁ'iﬁ]Lmﬁ]Lﬂﬂﬂ'ﬁﬂiWﬂi‘VNMl’nﬂ‘l«l RN
vy 2 Yy v ' t
noardaud lv %1 Base Course °lwgﬂﬂmnauawu Surface
v 2 a g oA A o ) .
4. 91%U Base Course Lﬂﬂ!ﬂuﬂ@ﬂﬂﬂ RGN Luﬂﬁﬂ‘lﬂﬁnﬁ@iﬂﬂﬂﬁl 2 ABININT Patching

30 Leveling 438 Hot Mix t@duanu1fununouadsi Surface

MmMsssueumInaassnmdu@u 7,500 vin
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Asphalt Concrete U Wearing Course

Tasamsa NNYANKNYAY 4 TIYYUNT - T UDI (AU 1) .32 UDY

s
unaedaq _ diuey, M 3/8" Mu 34" nnuras s I uaumanafia) a1een 141 u4

a

DUNTIOBY AN N 01009 9,913 8600

Hot Bin 1 Hot Bin
Description Cement | Passing [Retained| Total Bin 2 Bin 3 Bin 4 Total
#200 #200
Mix Proportion (%) - - 45 15 20 20 100
Bulk Specific Gravity - 2.650 2.657 2.678 2.683 2.689 2.672
Apparent Specific Gravity 2.709 2.710 2.710 2716 2712 2711 2711
Effective Specific Gravity - - - - - - 2.689
Water Absorption (%) - 0.83 - 0.53 0.40 0.30 -
Flakiness Index (%) 32 10 13 16
Elongation Index (%) 25 57 34 41
Asphalt Absorption (%) 0.24
Los Angeles Abrasion (%) |Aggregate 3/4" = 252 )
Soundness (% WT.Loss) |Aggregate 3/4" = 1.4 ) , Fine Aggregate = 35 )
Sand Equivalent (%) |Fine Aggregate = 60 ,Sand = - ,Hot Bin 1 = 72
MIXTURE TOLERANT LIMIT

Asphalt Content (AC 60/70) (% by Mass of Aggregate) 5.0 +03%
Marshall Density gm./mlL 2.395 2.387-2403
Marshall Air Voids % 4.0 33-47
Voids in Mineral Aggregate % 14.6 >14
Voids Filled with Bitumen % 72.6 68-78
Marshall Stability Ibs. 2010 > 1900
Marshall Flow 0.01" 11.0 10-12
Marshall Stability/Marshall Flow lbs./0.01" 183 >160
Strength Index % 76.6 >75

Percent Compaction = 98 %  of Daily Compaction Density
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DUAUMINARBIN _AC=-.55/55 Asphalt Concrete ¥ ______Wearing Course._ . _.
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AGGREGATE GRADATION FOR COLD BIN AND HOT BIN

Type of Material

A 1]
Source Audy iy 3/8" iy 34" nauvae 15 I usunsnifal adean 141 w4

DLNTILNHY A UUNTE S ﬂ.Lﬁﬂﬂ . YUNT 8600

COLD BIN
% Passing
Sieve Size I Filer Sand Bin | Bin 2 Bin 3 Bing | ompined | Desired
112"

1" 100 100 -
3/4" 94.0 98.0 100
12" 100 534 84.6 80 - 100
3/8" 100 984 19.1 73.0 -
#4 923 29.5 3.0 50.3 44-174
#8 72.8 3.8 35.0 28-58
#16 51.1 22 24.5 -
#30 354 1.5 16.9 -
#50 254 11.9 5-21

#100 19.0 8.9 -
#200 15.1 7.1 2-10
Mix Proportion 47 20 33
HOT BIN
Sieve Size % Passing Combined | Desired Tolerant
Cement Bin 1 Bin 2 Bin 3 Bin 4 Limit
112"

1” - -
3/4" 100 100 100 -
12" 100 13.7 82.7 80 - 100 78 - 88
3/8" 100 42.6 2.3 69.0 - 64-74
#4 100 28.0 12 0.7 49.6 44-174 45-55
#8 81.7 13 0.7 37.1 28-58 32-42
#16 54.1 0.9 245 - 21-29
#30 34.6 15.6 - 12-20
#50 22.8 10.3 5-21 7-14

#100 16.5 74 - 6-10
#200 12.9 5.8 2-10 5-7
Mix Proportion 45 15 20 20




MARSHALL METHOD TEST
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oUAUMINAABIN _AC - 55/55

BU

ring Course

DENSITY (gm./ml.)

2.430

2.420

2.410

2.400

2.390

2.380

2.370

% AIR VOIDS

FLOW (1/100")

-
[

15 g

10

4.0

4.0

4.0

45

45

4.5

5.0

5.0

5.0

55

55

5.5

6.0

6.0

6.0

6.5

2500

2400

2300

2200

2100

STABILITY (Lbs.)

2000

1900

1800

1700
7.0 4.0 45 5.0 55 6.0 6.5 7.0

% AC.BY Wt.OF AGG.

6.5

6.5

100

90

80

% V.F.B.

70

60

50 T T . -
7.0 4.0 4.5 5.0 55 6.0 6.5 7.0

% AC.BY Wt.OF AGG.

18

17

16

% V.ML.A.

15

14

13
7.0 4.0 45 5.0 55 6.0 6.5 7.0

% AC.BY Wt.OF AGG.

a4
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HOT MIX DESIGN DATA BY THE MARSHALL METHOD

TEST NO. AC - 55/55

45

1.8-03

PROJECT . )34 A3 MY 4. S00BUNT - I 1oL (901, 1).9.92 103

o

INSPECTOR 5y Jynonyun

DATE

20.0.8.33

LAYER....... Wearing Courss.....

bl

Mix Proportion of Hot Bin 1:2:3:4 =

:20... (By Mass)

Pen. Grade AC. 60 -70

Avg. Sp.Gr.of Agg.And Filler (Gag.) = Sp. Gr. of AC(Gac) = 1.02
Compaction , number of blows each end = 75 BLOW. Asphalt Absorption (x) = 024 %
No. of Specimen 1 | 2 | 3 1 | 2 | 3 1 | 2 | 3
% AC by Mass of Agg. (a) 4.50 5.00 5.50
% AC by Mass of Mix (b) 431 4.76 521
% Eff. AC by Mass of Mix (¢ )= b-x(100-b)/100 4.08 4.53 4.98
Specimen Height mm. (d) 65.1 635 | 65.1 65.1 63.5 65.1 63.5 635 | 635
DENSITY
Mass in Air gm. (e) 124721 1244.4 | 1246.5 | 1248.3 | 1243.3 | 1256.3 | 1254.3 | 1254.6 | 1249.9
Mass Sat. Surface Dry gm. (f) 1248.51 1245.8 [ 1247.9 [ 1249.2 | 1244.5 | 1257.6 | 1255.2 | 12553 | 1250.9
Mass in Water gm. (g) 7243 | 723.5 | 7244 | 726.6 | 7253 | 7344 | 733.7 | 734.0 | 7319
Bulk Volume ml. (h)=Ffg 524.2 | 522.3 | 523.5 | 522.6 | 519.2 | 5232 | 521.5 | 521.3 | 519.0
Bulk Density gm/ml.  (i)=eh 2.379 | 2.383 | 2.381 | 2.389 [ 2.395 2401 | 2.405 | 2.407 | 2.408
Average Density 2.381 2.395 2.407
VOIDS ANALYSIS
Volume AC %Total (j) = ¢ *i/Gac 9.5 10.6 11.8
Volume Agg. % Total (k)= (100-b)*i/Gag 85.3 85.4 85.4
VMA % (1)=100-k 14.7 14.6 14.6
Air Voids % (m)=1j 52 4.0 2.8
VFB % (n)=100%j1 64.6 72.6 80.8
STABILITY
Meas Lbs 1900 | 1950 | 1920 | 2160 | 2050 1990 | 2120 | 2100 | 2160
Adjust Lbs 1820 1950 1840 | 2070 2050 1910 2120 2100 | 2160
Average Stability 1870 2010 2130
FLOW
Meas 1/100" 11 10 10 11 10 11 11 12 12
Average Flows 10 11 12

REMARKS
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HOT MIX DESIGN DATA BY THE MARSHALL METHOD

TEST NO. AC.- 55/55
PROJECT ...10131024 43080234 2 03{NE. 2104 (0014.1) 255101 LAYER.. [earing Course......
INSPECTOR WS Jrnofiiud DATE......26.0.8.55
Mix Proportion of Hot Bin 1:2:3:4 = . (By Mass) Pen. Grade AC.60-70
Avg. Sp.Gr.of Agg.And Filler (Gag.) A Y Sp. Gr. of AC (Gac) = 1.02
Compaction , number of blows each end = idBo. BLOW Asphalt Absorption (x) =

No. of Specimen 1 | 2 | 3 1 | 2 | 3 | |
% AC by Mass of Agg. (a) 6.00 6.50
% AC by Mass of Mix (b) 5.66 6.10
% Eff. AC by Mass of Mix (¢ )= b-x(100-b)/100 543 5.87
Specimen Height mm. (d) 635 | 63.5 | 63.5 | 65.1 63.5 63.5
DENSITY
Mass in Air gm. (e) 1256.7 | 1255.1 1 1257.2 | 1259.3 | 1257.9 | 1258.9
Mass Sat. Surface Dry gm. (f) 1257.3 | 1255.7 | 1258.0 | 1260.1 | 1258.8 | 1259.5
Mass in Water gm. (g) 736.9 | 7358 | 736.8 | 737.6 | 737.7 | 737.4
Bulk Volume ml. (h)=Ffg 5204 | 519.9 | 521.2 | 522.5 | 521.1 | 522.1
Bulk Density gm/ml.  (i)=e/h 2415 | 2.414 | 2412 | 2410 | 2414 | 2411

Average Density 2.414 2412

VOIDS ANALYSIS

Volume AC  %Total (j) = ¢ *i/Gac 12.9 13.9
Volume Agg. % Total (k)= (100-b)*I/Gag 85.2 84.8
VMA % (1)=100k 14.8 15.2
Air Voids % (m)=1j 1.9 1.3
VFB % (n)=100%j1 87.2 91.4
STABILITY
Meas Lbs 2230 | 2230 | 2210 | 2250 | 2300 2260
Adjust Lbs 2230 | 2230 | 2210 | 2160 | 2300 2260
Average Stability 2220 2240
FLOW
Meas 1/100" 12 13 13 14 15 14
Average Flows 13 14

REMARKS
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HOT MIX DESIGN DATA BY THE MARSHALL METHOD
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HaM3INARBIAIAFHANNTTI (Strength Index) VoITIUNaNBANAANDHNIA

45.:15.:20.:20

Mix Proportion of Hot Bin 1:2:3:4 =
Avg. Sp.Gr.of Agg.And Filler (Gag.) = ...

Compaction , Double Plungers 20.7 Mpa (3000 psi)

(By Mass) Pen. Grade AC. 60 - 70

Sp. Gr. of AC (Gac) = 1.02

Asphalt Absorption (x) = _.0.24... %

Soaked Sample Unsoaked Sample
No. of Specimen 1 | 2 | 3 | 4 1 | 2 | 3 4
% AC by Mass of Agg. (a) 5.00 5.00
% AC by Mass of Mix (b) 4.76 4.76
% Eff. AC by Mass of Mix (¢ )=b-x(100-b)/100 4.53 4.53
Specimen Height mm. (d) 65.1 66.7 | 66.7 | 66.7 [ 66.7 | 66.7 [ 66.7 | 66.7
DENSITY
Mass in Air gm. (e) 1251.1 | 1248.9 | 1252.7 | 1253.4 [ 1254.9 | 1254.1 | 1252.2 | 1256.5
Mass Sat. Surface Dry gm. (f) 1252.51 1251.2 | 1256.7 | 1256.6 || 1256.6 | 1256.2 | 1255.3 | 1259.0
Mass in Water gm. (g) 7182 | 708.0 | 716.9 | 715.5 || 720.0 | 715.6 | 7149 | 713.6
Bulk Volume ml. (h)=*fg 5343 | 543.2 | 539.8 | 541.1 || 536.6 | 540.6 | 540.4 | 545.4
Bulk Density gm/ml.  (i)=e/h 2.342 | 2299 ( 2.321 | 2.316 || 2.339 | 2.320 | 2.317 | 2.304
Average Density 2.320 2.320

VOIDS ANALYSIS
Volume AC % Total (j) = ¢ *i/Gac 103 103
Volume Agg. % Total (k)= (100-b)*i/Gag 82.7 82.7
VMA % (1)=100-k 173 17.3
Air Voids % (m)=1j 7.0 7.0
VFB % (n)=100%j1 59.5 59.5
STABILITY

Meas Lbs 5160 | 5260 [ 5050 | 5310 || 6860 | 6980 | 6650 | 6880

Adjust Lbs 4950 | 4890 | 4700 | 4940 [ 6380 | 6490 | 6180 [ 6400

Average Stability 4870 6360
FLOW

Meas 1/100" 15 15 15 16 9 8 8

Average Flows 15 9
Soaked Stability * 100 4870
Stregth Index (% ) = x 100 = 76.6 %
Unsoaked Stability 6360




