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MINAFDIN NK.-N. 604/2517
Test Number DH-T 604/1974

AFUNIIHAI
nadAIzinazdan
IEmsnaassusaradinaeunin 1ngds Marshall
(Mo ASTM. D-1559)

1. Yaui
ad & A a 6 - A% v = oA A s
aﬁmsmaaamwamqmmwmaaaaquaaﬂa@mumm AR IwAINIIRTa N U ILUY
weaAR AR UAIA
ags o
2. I5M

] -
2.1 1A39930
- A Ao o
insaalenmMnIsnaassliznauniy
2.1.1 nNzazddtafay ﬁam"nu:‘[amﬁﬁmaugaﬂs:mm 7 LTURLYAT LEWEW
AUINANITENTNVOUYTTU T 25 LTURLGT smiuladag Aggregate
2.1.2 mwu:“[amﬁmaugoﬂizmm 15 LTWALNGT Lz%’umugmﬁnmwawau
UIzU10h 30 LTUALUAT éﬁ%§u1ﬁwau5aq Aggregate NULOANAS
2.1.3 Lmauﬁmminlﬁqmwgﬁgoﬁa 250 9. §IMIUaL Aggregate
2.1.4 @uy Hot plate ﬁmmmlﬁqmwgmﬁgdﬁo 200 7. & nsulranuion
& 4‘ r-1 d‘ Q-
uoawWasLaziatadlaflslunmsuariy ;
2.1.5 %ﬁala%:éﬁw'?uldLLaaWa@TLﬁa‘lﬁmwi"aumm@Lﬁumuﬂuﬁnmaﬂizmm
20 LTUGLNAT
= % @ a &
2.1.6 mmﬂwamaq Aggregate NUENILDRWAR
= 6 = S 9 = Qs ~ weR o
2.1.7  wasluleasriadmudulan: mmim@qmw{]u%m 250 .
2.1.8  LATDITIRINNTOTIUIRUNDG DS 5 Alansy Hanuazdaans 1 sy 8 %Sy
T9I8G Aggregate UAzLNILOFWAG
Al < L ¥ a el a @ ~ a = a
2.1.9  LAINTIRINNTOTIWRUNLGDS 2 Alansy Jewazdoans 0.1 N
sfm%’u"ﬁﬁaqLLaaﬂaﬁanﬂauﬂ%ﬁmﬁmLﬁa
2.1.10 @13auu1 (Boiling water bath) fiazunssmadmiunsiaquasiadan
AEUNIANUANLLA mm‘mmugwqmﬂqﬁmuﬁaamﬂé\”
2.1.11 u¥insay (Compaction Pedestal) Ysznausdiagmlivmayszanas 20 x 20 x 45
LTUALNAT (8 x 8 x 18 #2) HurwlanzawaLszanm 30 x 30 x 2.5 LTWALIAT (12x 12 x 1)
dnagfinavuuwasgnll puldasnduwlinfanuwiuuds o.es-0.80 niu/gnunadioudwes
(3zanm 42-48 Uaud/gnunaniva) uiwmdnazdasdauinioglsd dagui -
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MINARDIN N\.-N. 604/2517
Test Number DH-T 604/1974

2.1.12 WU MIUUaNyU (Compaction mold) Ysznaumeudug1u (Base Plate)
wuy (Mold) waztaan (collar extension mold) fidusinugudnarsniolu 10.16 louduas (4 )
9 7.62 laudluas (3 1) é’ogﬂﬁ 1

2.1.13 faw (Compaction rammer ) U3:NaUGIBUNWARNNANAI 1.27 LTURLNAT

A‘/ 9 1 -3 : -9 Qw L% = lé 1 ~ Qs
(0.5 #7) ﬁmumuguﬁnmo 9.842 LUWAAT (3.875 #1) A@NUMMAANTITWYIIARANAUN
454 Alansy (10 Yaud) smIUAIuIniNaIuBUHMRAENNaY Tupmernisuanulwiszuzan
YRIUYIWANLYINAL 45.72 LudLlas (18 #7) é’dgﬂﬁ 1

2.1.14 fI9uuuy (Mold holder) ‘l’ﬁ”ﬁoﬁu‘lﬁuuuém?umﬁuag_jﬁ'uﬁlmmzﬁ'\
ATLANY @T@gﬂﬁ 1

ﬂ. Qo s t

2.1.15 1A3899Ua28819 (Sample extruder)

2.1.16 qaﬁaﬁ’umm%awﬁa‘lmﬁu (Asbestos)

2.1.17 qaﬁaﬁumm%“awnﬁwﬁfm%ama fWSURT UG DI NUT bUN

2.1.18 LA38971A883 Marshall (Marshall Testing Machine) lFgnTunagauren
Stability \HuiaIasnafiauToivusinalaliasnit 3,000 Alanu (6,000 Yaua) 1uuuy
q@ﬁwuamaﬂwqﬂﬂ é’mwL‘%’maaaJaL(ﬂa%ﬁﬁquqmﬁaaﬁﬂﬁgmﬁaﬁaunmﬂﬁauﬁﬁmmmﬁa
5 uilwaidewf (Uszanm 2 Hadawndl) wiasnafiezdasdl Proving ring d1ud1usInanie

~ a Aa wna a P
msaanmu‘l@muqmauumm a93LN 2

2.1.19 WUUNARABY Stability (Stability mold) s wmiulgdlatlinasasniean

Stability 993 2
ﬂl Q o Q- ) ar N 1
2.1.20 1738979 Flow (Flow meter) 81%IUnaaainian flow 1836788139319

£

s ualattln 1/10 NaRNGT @Tagﬂﬁ 2
o daw
2.2 mqw“lmﬂsznaumwﬂam -

2.3 nuunWesu
@ ¢ o
lFuuunasun 2. 8-03

2.4 PIIATINAIBENY
Wimq Aggregate WAL AU
2.4.1 mmaammmai’a@g’nﬁmﬁwmuiﬂsJ “"‘J“ms‘n@aaammmmﬁw‘i’aqim
Fuazunouunlide” aunInasasil na.-n. 204/2516
2.4.2 'ﬂ@aaammmmd"a@ynﬁmLﬁﬂa:LSU@I@u “IBN1INARBINITUNALITAIRG
TAEHBAZULATIULDAN” @unTmMaassfi na.-n. 205/2517
2.4.3 wasaymanuiNTINzesizgdensiules “IFnmassimiainw

n'waj’wwa:maﬁa@;mﬁmﬁwmu” AINMINARDIN NA.-N. 207/2517
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msmaaaﬂ Y.-1N. 604/2517
Test Number DH-T 604/1974

2.4.4  nesssvIMANGNTINIzTaiEglaazidoalas  “Emmasainid
ANNENIINIzBRI IR Tialaazidua” FUNNINAREITA N8.-N. 208/2518

2.4.5 WIAATEIUNTNUDIIEG Aggregate Warutiuud ldvuamafidosns
(Blending)

2.4.6 W89 Aggregate ausandmimidands 2.4.5 win 1,200 n3w
(Lfiaucﬂ‘ﬁuLLﬁ’;éTaazmﬁlmmﬂi:mm 6.35 LTUALNGAT (2.5 f:a)) lalunzazisndau lusulmanay
IWldgaumniigatls 16015 .

2.4.7 Wwuudmwiuuanuuazdawliasus Hot plate ﬁﬁqmvxgﬁszmw
90-150 .

2.4.8 u?ﬁ'a@gu,aaﬁa@?ﬁaﬂﬁwauvl,ﬂ‘lﬁmw%”amuﬁqm%nﬁﬁﬁﬁﬂﬁuaaﬁaﬁﬁﬁw

Viscosity 11U 85110 second saybolt furol (Fniuuaawad AC.80-100 dadlwanusouds
14515 )

2.5 NISNAABY
2.5.1 wnzazdiladnednedng Aggregate 9nde 2.4.6 sananaay usIN
Taqaslumauzlansimiunanisg Aggregate AuuaaWad lfindosnauliiag Aggregate
u,@ia:“um@ﬂa:ﬁ'ulﬁﬁ’aﬁqvlﬂﬁ’qquﬁmaa Aggregate aARI4 14515 @,
o d‘ £ v J g; L4 A Qo
252 snmauslansildainda 251 Juasuu Hot plate lfinSuansaiag
Aggregate uszuoaWadliidhiulandifiga lavundivszanm 1wl wenewliueaiadiniau
’Ya@mmﬁ@
2.5.3 WILUURIRIULANUINNTS 2.4.7 WUsenaudnn
2.5.4 méﬁazha"a’a@}waum‘lmmuﬁﬂs:ﬂauuﬁa lFin3Iosuszsonyg @286
alunuudszanm 15 959 wazuwsdnludieg19dn 10 a9 ﬁﬂﬂﬁqm%gﬁmaaﬁmmaa@mﬁ
qmmﬁtﬁauaaﬂaﬁﬁ Viscosity winfu 14015 Second Saybolt Furol (fwmiuuasWasd Ac.
80-100 lﬁﬁoﬁaasmvl’huqmwgﬁa@mﬁa 140%s5 .
2.5.5 N9AOURILUAIDLIIUULLL  YINNNTUariudlat1elaunITanuInnua:
' o ¥ @ ' = ° & & . e & '
Uaa s I WU RN AR ILBLHULARN IWIUATITRBENUMIBaNLULTILLIeanTn
&a a ° o A s & . .
N. LAARWAAGNABWNTA FIRTUDUUNNNITITIVITY light traffic uas
medium traffic ITWIUATILT 50 A5
£a =] o Qs aa & -
2. waRWAAANABUNTA FMILOWWNAINTIT95T% Heavy traffic uas
Very heavy traffic 31uua3919 75 A39
2.5.6 LNBATUIIUIUMITUANULED YINIINALIaENI @I TNSULLY 18718 %
' & [ (Y] 3 a . o e
STUAIUUY LAININTUANULTWALINUTD 2.5.5
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MINARBIN NB.-N. 604/2517
Test Number DH-T 604/1974

057 nemegfivaruisufesusrliluwuy aunszﬁaqm%gﬁmaaﬁaama
AARININNTT 60" 4. IUNELIIDBNINUDL Taomslfiadassusnatng fedratnaliluennie
sysuenlioonii 16 42lug Filunasestuse’ly

s lwSunmwsinminaulaslfussiadilefifudauniadula  Iadow
Satatnates 3 10t amsumsssnuuullidratnaudazidafidudasuaaiadanniay
5 61 WALANGNINY 0.5 %

259 YNMINARBIMIAMNLUUBaIFIEIlaY

n. smatneluFamsininluaima (d)

2. vemeisldusluissruadsanm 5 wfl Lisindanlu 15a
g lARIRY Fammiminluame (d )

a. drathennda . lmuiminlui (o)

2.5.10 NMN1INAFaINIAT Stability uas Flow

N Wil EsIINMINARIAINTE 2.5.9 LLﬁaiﬂLLﬁluﬁﬁﬁﬁQM%gﬁ
sot1 @, Liwamn 30 Wit Tueradiuin

9 Feasumnuaindeiniiuingsduin  daliiadediauiiud
inlUldluuuunasas Stability ialunamien Stability uazen Flow

A, WILUUNARI Stability fleanda 2. "l,ﬂmauum%aomaaa Marshall
IWuuunasas Stability agldviauna (Piston) F9@any proving ring FMSUEUNANNG

o duwedasliuuunesas Stablhty maau"l,ﬂauwaﬂumunmumwm
\Wnpay dial gauge fidany provmg ring VHUGD mmmaommimmmaa dial gauge fta o

3. Wuedasia Flow "Lﬂawuuuﬂuwl"nmmumaaa‘mm Flow S3fariu
LUUN@aaY Stability aodw dial guage yoaLA3e3ia Flow lmgmam o l95aduin3edia Flow
‘Lﬁﬁaaglﬁ'uﬁ

B Lauméaalﬁnmﬁamaaamm Stability I@waumﬁmﬁfﬂgaq@ﬁn@mn
Proving ring Judrfigwle (measured) Fadoaurtly (adjust) éwm%’uﬁaaﬂwammgmﬁ%m
6.35 LTUALNGT (2.5 m) AT 1

7. mmmmmsmaaamm Stability I3 Dial guage 2091038979 Flow
aziadaufi erud Flow 910 Dial guage ﬂmﬂuﬂn@gaq@

3. NFAUIN

a1wIoannen Bulk Specific gravity, V.M.A. (Voids in mineral aggregate) Air Void
usz V.EB. (Voids filled with bitumen) G3#t
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3.1

3.2

3.3
VANULED (i)

3.4

3.5

3.6

3.7

msmaaaﬁ‘ IN.-N. 604/2517
Test Number DH-T 604/1974

AwItwn Effective asphalt cement by weight of mix (b)

gas b = b- x(100-b)
100
Mo b = asphalt cement by weight of mix
X = asphalt lost by absorption

( 1 kg. of AC/100 kg. of Agg.)
I Bulk Specific Gravity of Specimen (g)

§ga3s g = d_
d-e
We  d - weight of specimen in air (gm)
d1 = weight of specimen at saturated surface dry condition (gm.)
e = weight of saturated Specimen immersed in water

AUIMNY Percent total volume of effective asphalt cement lud1atn9n

b Gag= Bulk Specific Gravity of Asphalt Cement

AwIe1 Percent total value of aggregate luiatnINUaYILUS? (4)
§a3  j = (100-b) g

G

ac

Wl Gac = Bulk Specifig Gravity of Blended Agg.

ANWIAN Percent air voids luenagnsfiuariuus
§a3  Air Voids = 100~ i-j

AWM V.MLA. (Voids in mineral aggregate)
gas  V.MA. = 100-j

A V.E.B. (Voids filled with bitumen)
gas  V.EB. = 100 1

j
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ﬂ’]i‘ﬂ(ﬂaﬁldﬁ NN.-N. 604/2517
Test Number DH-T 604/1974

3.8 wrena9 g fawimldlldon curves LEaInNUFINUE Al

3.8.1 QAINNFUAUSITWING Stability nu % Asphalt Cement by weight of
aggregate

3.8.2 ANNFUNUDTT=AIN9 Flow NU % Asphalt cement by weight of aggregate

3.8.3  ANNANAUDIZWIN Bulk Density of total mix iU % Asphalt cement by
weight of aggregate

3.8.4 ANUFUNUTITWING % Air Voids NU % Asphalt Cement by weight of
aggregate

3.8.5 ANMURNWUSIZNIN % V.M.A. N % Asphalt cement by weight of
aggregate

3.8.6 @NMUFUNUT % V.F.B. NU % Asphalt cement by weight of aggregate

4. NIINYIU

IR RO VLU LNESY 1. 8-03 LA curve UWRAIANNFNNUTNTD 3.8

v o
5. YOAITIT N
5.1 qmmnﬂﬁmaﬁaqwaumwﬁa 2.5.8 ﬁaagnéfaaﬁaf:
5.1.1  thenilwifvenudaulildauiinimue
5.1.2 ﬁﬂqmwgﬁgdﬂdﬂﬁﬁﬂ’i’lﬂﬁqmﬂgﬁmuﬁﬁmu@
52 afmInasssmuds 2.5.10 dechitfiu 40 dwid  Werudligumniives
fothssninidaims "

6. HIA001909

6.1 American Society of Testing Materials ASTM. Standard D-1559

6.2 The Asphalt Institute “Mix Design Methods for Asphalt Concrete and Other
Hot-Mix Types” Manual Series No. 2 (MS-2)
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MINA[AIN Na.-n. 604/2517

P
319N 1

Test Number DH-T 60471974

Stability Correlation Ratios

PEnasveinindy aunIveInaty (ilszana) Correlation Ratios
200 - 213 2.54 5.56
214 - 225 2.70 5.00
226 - 237 2.85 4.55
238 - 250 3.01 417
251 - 264 3.18 3.85
265 - 276 3.33 3.57
277 - 289 3.49 3.33
290 - 301 3.65 3.03
302 - 316 3.81 2.78
307 - 328 3.97 2.50
329 - 340 4.13 2.27
341 - 353 4.29 2.08
354 - 367 4.45 1.92
354 - 379 4.60 1.79
380 - 392 4.76 1.67
393 - 405 4.92 1.56
406 - 420 5.08 1.47
421 - 431 5.24 1.39
432 - 443 5.40 1.32
444 - 456 5.56 1.25
457 - 470 5.71 1.19
471 - 482 5.87 1.14
483 - 495 6.03 1.09
496 - 508 6.19 1.04
509 - 522 6.35 1.00
523 - 535 6.51 0.96
536 - 546 6.67 0.93
547 - 559 6.83 0.89
560 - 573 6.98 0.86
574 - 585 7.14 0.83
586 - 598 7.30 0.81
599 - 610 7.46 0.78
611 - 625 7.62 0.76

mnﬂmq

1. @1 Stability Neuldauds 2.5.9 - a. Ay Correlation ratio &MILAURI

wiadinnasrasdiatng fa dfildutludmiudetianasgunin 6.35 iwudiwuas (2 172 i)

(Adjust Stability)

2. ANUNLITDITERINANNRUILAL LS U TN TTILuE IEEmTusiagnang

IWWRBAUENA1I 10.16 Lauiluas (4 92)
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ANINARDIN N|.-7. 604/2517
Test Number DH-T 604/1974

gﬂﬁ 1 uvused, uudmsuuaiy, Asusuuuazfounliuany

2 1A30aNAA0935 Marshall, UUUNAA0Y, LaLAIEIIA Flow

2]
=
=
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1. 8-03
AN UATIZHIVBUATNANNIIUNIG PINNIINA
HOT MIX DESIGN DATA BY THE MARSHALL METHOD

=3 o 6
.. INSPECTOR ... BUFTE UNUSHIUWT

Pen. Grade AC 60-70
Avg. Sp. Gr. Agg. and Filler (Gac = .2:386 Sp. Gr. AC (Gac) = 1.02
g Sp g

Mix Proportion Hot Bin 1:2:3:4

Compaction, number of blows each end = Bitumen Absorption (x) = ....9:29 4
No. of Sample 1 2 3 1 2 3 1 2 3
% ACby Wet of Agg (@) [ 200 i, 290 | 800
% ACby Wgt.of Mix. (b) | A SN N 32l 8288
% Eff. AC by Wet. of Mix (¢) : b-x(100-b)/100 | A8 404 o B30
Spec. Hgt. in. (D) 25/8 | 25/8125/8 | 25/8 | 25/8)25/8|25/8 ] 25/8]25/8
DENSITY
Wt in air gm. (e) 1:249.111,253.5 11,255.4 [1,257.3 1259, 1
Wt. Sat. surface dry  gm. (f) 1.259.01,254.711,256.5 [1.258.4 [1,260.5
Wt in water gm. (g) .199:6 1 712.6 ) 7159 | 716.7 [718.3,
Bulk Volume ml. (h) : f-g (243705434 | 945,01 542.8 | 5404 [542.1 | 5406 | 541.7 [s42.2
Bulk Density gm./ml. (i) “e/h | 2,296 f 2.296 | 2.293 [ 2.317 | ; 2:311.12.312 ) 2.322 | 2.321 2322
Average Density 2.295 2.311 2.322

VOIDS ANALYSIS

Volume AC % Total (j) : ¢* i/Gac
Volume Agg. % Total (k) : (100-b) i/Gag
VMA 6 Total (1) : 100-k

Air Voids % Total (m) : 1-j

VFB

B3

BN

¢ Total (n) : 100%j/1

STABILITY
Meas. Lbs
Adjust  Lbs

Average Stability 2,000 2,100 2,200
FLOWS
Meas.  1/100" 11 10 11 12 12 12 13 12 13
Average Flows 11 12 13
REMARKS
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7. 8-03
A1NUATITIIVBUATHAMINIUNT NIUNMINAN
HOT MIX DESIGN DATA BY THE MARSHALL METHOD

TESTNO.AC-65/1/42 PROJECT AnlU-a FWIN-an LAYER .“.‘,ﬁ!..“.QfQF.E.CPHF.S,? .........
STA A INSPECTOR ... BUNIE WULGIAWWS

Pen. Grade AC 60-70
Sp. Gr. AC (Gac) = 1.02

Mix Proportion Hot Bin 1:2:3:4
Avg. Sp. Gr. Agg. and Filler (Gac)

Compaction, number of blows each end = =T Bitumen Absorption (x) = ....2:2%. .%
No. of Sample 1 2 3 1 2 3
% ACby Wgt.of Agg () [ 6:50 e 700 e,
% AC by Wgt.of Mix.  (b) ] 610 B:54 s
% Eff. AC by Wgt. of Mix (c) : b-x(100-b)/100 .. 9:83 ! 02T s
Spec. Hgt. in. (D) 25/8 | 25/8|25/8 | 25/8 | 25/8|25/8
Pq. OSTTY
Wt. in air gm. (e)
Wt. Sat. surface dry  gm. (f)
Wt. in water gm. (g)
Bulk Volume ml. (h) : f-g
Bulk Density gm./ml. (i) : e/h
Average Density 2.332 2.325

VOIDS ANALYSIS

Volume AC 9% Total (j):c*i/Gac | ......133 | ... L O DO
Volume Agg. % Total (k):(100-b)i/Gag . BAT oo 840 e
VMA % Total (1) :100-k SRRSO A WO 18:0 e
Air Voids % Total (m):l-j | 2.0 e LS AN N
VFB % Total (n):100%/1 | .. TR W 894 L
STABILITY

Meas. Lbs

Adjust  Lbs

Average Stability 2,250 2,170
FLOWS
Meas.  1/100" 15 14 14 15 14 15
Average Flows 14 15
REMAREKS oottt em e erss b s st e st oottt e a SR bR b AR s
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“% AIR VOIDS DENSITY (gm/ml.)

FLOW (171009

MARSHALL METHOD TEST

TSI a1y 8.01nlu-a.alnaln-an
SUAUNAQDIT....... . AC-65/1/42 3. BINDER COURSE
2.3A0+
—- 23007
2,530 N
2 2000-
2 3204 ;
': 2400 -
2.3104 i
o 2000-
2.300- 2
[7)] 1200
2,290

L T S - I

16
14
12
10

45 50 58 60 65 7.0

45 50 55 60 65 70
% AC. BY W1. OF AGG.

100 T
- 00 -
7 . 80

70

% \EB

o 60 -
- 50 -

48 .;t.o :tS é.O ;.5 ';.0 485 '5.0 55 60 €5 l7.0
% AC. BY Wi.OF AGG,

] 17 7

- : 16

15

14

’ 13 7

% V.M.A.

I I 1 T ¥ 1 v
48 50 55 60 65 70 48 50 5560 &8 70
% AC. BY Wt OF AGG.
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