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d4tt
91.8.:Ualfi nn 0.rilo{tfl u:u:81 0.lilu: u: 0l

JOBMXFORMULAFORHOTMxDESIGN drnit#u Weering Cornse (tJler:Srufi yrn.-ru.+t6t2556)

r.qala:J:ifif?1tj 1.1 ooiltililIf,ua6 Marsl,alt ( Compaclion 75 blows ) qotmqfiuao-nn-:orit{ 170 'C

1.2 o'n:rd:u Aggregate drni:l tbt nin, Mix Design Gradation tlag Tolerance Grarlatio, fioontrul\{

lduuururvrSold
drsqJ

1.3 nirllrtan{n:rrudtrflui:glti'no/o Asphalt Cement ( by Wt. of Aggregate.) riu Density,

Flow , %Air Voids , V.M.A. tlAe Voids Filled With Asphalt Cement

1.4 Brilk Specific Gravity of Mixed Aggregate ( Average ) 2.686

R:r.rlt't{fla?{
- .i. . u A e d?uil:un?oul.t 5 n.a.64 ?uyllld2rd50 26n.a.@

r.ru'rf,o nt 73205tl9s n{?-ufi 4 n.n. 64

- A ct atAa.r2uyr - loll,ru'llloofliluu unflo.r

1.5 Specific Gravity of Asphalt Cement 1.02

1.6 Asphalt Absorption By Wt. of Aggregate

Z.f lfil#Grurol Natural Rubber Modified sphalt Cement

0.2s %

5.4 %(Tolerance+0.3)By2.aildu:rfln?ilnil

r.{orrusrir

4.lJOU{nU

2.2 n:ilrniuflo.tfn:un?iLr #uvrr.rrroavladnourfin lururudo.rhir?oona't 98 % xo.ln?turniurndu

il: g o"r':'u t o.t Marshall Compaction lu#o syn a o lau ru

2.3 rilMarshallSlabilityfimaao{il:s,D"r'riutsdo{lilrlounir 2,300 Lbs.

2.4 fit Marshall Flows ( 0.01 ') fiTano{il:v,fll-uoadolo{:rrdr.r t 1 - t3

Z.s til Craaation to't Mixture finhlorn lOn MD( FORMLJLA tuoonotn Tolerance Gradatio, du*orn
q c oq9 ' io vg Irilnlniln1il uac{11fi4ilflr:ifrneueutrnnril{01nfrri1?ruB'[5 oc6o{oonrr:Luriauararlxrirnio6'orrJfrrft.r
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Effecfive Compaction Ternperattrre flo.l Asphalt Concrete o{:vua'r.r 140 - 170 'C. n3onrr:rilruefttoqdnAn

4.1 a1.t Prime Coal u3o tact Coat do{rr#{au^vrriou{ Asphalt Concrete

q.z tir,f,rrtludo{drnr:ruflnyiu hime coat d:aalur;1nfinil do{n2'rnr:tuoonouuun uasull

prime coat do.r urflq au^yr 1#cr: r t ao uq 1 n o ldt o I r rd.r 1a fi : prime coat
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In:rnr:q

ufla{'tdn

Desigrr Asphalt Content (NRMA)

Manhall Density

Marshall Stability

Marshall Flow

Marshall Stability / Marshall Flow

Air Voids

Voids Filled With Asphalt

Voids in Mineral Aggregate

Strength Index

o/o Aggregao PassingNo.2@ Sieve / % Asphalt

Aggregate Impact Vatue (AIV)

Aggregate Cnrshing Value (ACV)

o UA d

fl 
-t ufl ?tn 5tuilua un t?odou R tuytl{ fl a ?{

dudurunnrmaao{d r{r.AC -t r 2sis

Para Asphalt Concrete fru W.^.ing Course

druluuagorn - fiuTuunvuun il{fi s - 5 n.a{Uarilndn o.lu'o.uyrr:Urni r.rur:X:ai

I:r naruuo ofnd u o n.nqdn.rfrioair.r

I :.r hi fi u lr o n.nq or^n dr'ri o efl r.r

Aggregate

Mixture

s.4 i 0.3

( 2.397 - 2.408

lilrlouna'r 23oo

( rr - 13

( hir?sondr roo

( 3.1 - 4.3

( tz -80
( hir?oon'ir L4

( hirlosn?'r 7s

( lilrrrnnjr 2s

( lillrnn'ir 2s

% by Weight of Aggregate

):
lbs.

):
):
)=
):
):
):

)

2.q3

2345

12

195

3.7

76

l5

77.9

20.7

22.7

g/ml.

lb

0.01 in.

Ib / 0.01 in

%

%

%

%

o/o

%

%

Description
Lime or

Cement

Hot Bin I
Hot Bin 2 Hot Bin 3 Hot Bin 4 Total

passing# 2N Retained# 200 Total

Mix Proportion (%) 43 20 20 r7 100

Speific Gravity

Bulk

Apparent

Effective

Water Absorpriot (%)

2.685 2.687 2.672 2.681 2.705 2.686

2.697 2.738 2.733 2.756 2.757 2.781 2.751

2.7M

0.82 t. l5 r.02 l.0l 0.94

Flakiness Index (%) 26 20 l8 2l

Elongation Index (%) 27 2t 20 22

Asphalt Absorption (%) + ')';;tli|.|) + 0.25

Los Angeles Abrasion (%) ?t'A 314" :

fru 3r4" =

fiunlu

23.6

2.9

69

o/o

%

fiudu 4-4

72

o/o

%Hot Bin =

Soundness (% Wt. Loss)

Sand Equivalent (%)

)

w
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BINDER COURSE

26q.A.64

4n.n.64

rlnrlo'r

rlruluuasorn - rhuluunsuun ililfi 8 - s

d4 lJ
ff .n{{0rfi an o.rilorulrTrusru 0.r11rrur0l

MIX PROPORTION FOR WEARING COURSE

SIEVE SIZE

COLD BIN THICKNESS COURSE (MM.)

% PASSING WEARING BINDER

FILLER fiu{u l.tu 3/8', ltu 314" Comb'd 25-35 40-'70 ,lO-80

25.0 (1") 100

19.0 (3/4") 100 100 100 90-100

12.5 (U2.) 57.4 87.2 100 80- l 00

9.5 (3/8',) 100 8.9 72.7 90-100 56-80

4.75 (#4) 100 38.8 2.6 52.4 55-85 44-74 3-s-65

2.36 (#8) 82.8 16.7 38.4 32-67 28-58 23-49

l.l8 (#16) 60.2 3.2 25.0

0.600 (#30) 41.5 16.9

0.300 (#50) 3r.2 12.5 7-23 5-21 5-19

0.1s0 (#100) 22.5 9.0

0.07s (#200) 12.7 5.1 2-10 2-to 2-8

PROPORTION 40 30 30

SIEVE SIZE

HOT BIN 11.

TOLERANT LIMIT% PASSING

FILLER BIN I BIN 2 BIN 3 BIN

25.0 (1")

19.0 (3/4',) r00 100 100 100

12.5 (u2) 100 55.8 92.5 80- I 00 88-98

9.5 (3/8',) 100 39.3 15.3 73.5 69-79
4.7s (#4) 100 32.9 3.4 50.4 44-74 45-55

2.36 (#8) 76.6 8.4 34.8 28--s8 30 - ,t0

l l8 (#16) 57.1 2.1 25.0 2t-29
0.600 (#30) 42.5 18.3 14-22

0.300 (#s0) 28.9 12.4 5-2r 8-16
0.1s0 (#100) 17.7 't.6 5-lr
0.07s (#200) 11.8 5.1 2-to 73

MlX PROPORTION 43 20 20 t7



o'u6'unnao.rfi flr. AC - L t256s

In:{nr:q r?ruluuasorn - r?ruluunruun u{fi
ur.rri.riaq 1:.rlrif, uron.nqa'nrdrioah.r

E&OI,{EIEI-D

t/l coro srN

[ ] HOT BIN

BIN COMBINATION

uoei{minounindu

8-5

Wearing Course

?uilTnno{ 12 n.a.64
9Jt,ryilaao{ ilnuo{

Sieve Sizes %Passing Comb'd. Hot Bin Tolerant Limit

FILLER BIN I BIN 2 BIN 3 BIN 4

I fiu{u ltu3/8* r1u3l4*

314" 100 100 100 100

ll2* 57.4 87.2 92.5 88 98

3/8" 100 8.9 72.7 73.s 69 79

#4 100 38.8 2.6 52.4 50.4 45 55

#8 82.8 16.7 0.9 38.4 34.8 30 -q
#16 ffi.2 3.2 07 25.0 2s.0 2t-29
#30 4t.s 05 16.9 18.3 t4-22
#s0 3 1.2 12.5 t2.4 8-16

#100 22.s 9.0 7.6 s - l1

#zffil 12.7 5.1 5.1 3 -',t
MIX PROPORTION q 30 30

fiudu

FIRST TRIAL SECOND TRIAL

Sieve Sizes Retained

Gr)
Passing (grn)

o/o

Passing
Retained (ern)

Passing

(sn)

o/

Passing

Avg.

oZ Passing

3/8', Vo
#4 1294.8 100 1276.2 100 (
#8 43s.9 858.9 83.2 us.3 830.9 82.4

?';. l-rii, !,

#16 232.3 626.6 ffi.7 229.9 601 59.6
utr 1tx

#30 196. I 430.s 41.7 185.5 415.5 412 41.5

#50 106.4 324.1 31.4 103.9 311.6 30.9 31.2

#100 91.8 23?.3 22.s 85.7 225.9 22.4 22.5

#200 lol.2 l3l I 12,7 98.8 t27.1 12.6 t27

fiu 3/8- t1u 314" fiu l*

SIEVE

SIZES

Retained

(enil

Passing

(sn)
%Passing SIEVE SIZES Rstained (gm)

passing

(sn)
%Passing

SIEYE

SIZES

Retained

(sD)

Passing

(gn)
%Passing

u2" 314* 5672 100 I

3/8" ,1833 100 y2 2416 3256 574 3t4"

#4 2958 1875 38.8 3/8. 2751 505 8.9 u2"

#8 l06rJ 807 16.7 #4 358 117 2.6 3/8"

#16 652 155 32 #8 96 5l 09 #4

#30 13l 24 0.5 #16 ll ,t0 0.7 #8



j
oununl:mnao{Yt ?rY. AC -I12565

ln:tnr:q rhuluuacorn - r?ruluunsuln nrifi

uxri.ri'aq l:.: naruoafl nd n on.nqfi u.rdrioa9r.r

EBO}IIIELD

[ ] COLD BIN

[,/] HOT BIN

BIN COMBINATION

ruoaflarinaunSn#l

8-5

Wearing Course

'lull}]flao.i 12n.a.@
9t,flTnao{ unuoil

Sieve Sizes % Passing Comb'd Desired Tolerant Limit

FILLER BIN I BIN 2 BIN 3 BIN 4

I

3t4 100 lu) lft) 100

u2 lm 55.8 92.s 80 - 100 88 98

3/8', 100 39.3 t5.3 73.5 69 '79

#4 100 12.9 0.'l s04 M-74 45 -s5
#8 76.6 8.4 0.8 34.8 28 5tt 30 - 4\t

#16 57.1 2.t 25.0 2t-29
#30 42.s 0.9 18.3 14-22
#s0 28.9 12.4 5 -21 8-16
#100 17.7 '1.6 5 - ll
#200 11.8 5.1 2 l0 3 -',|

MIx PROPORTON 43 20 20 17

BIN I

FIRST TRIAL SECOND TRIAL

Sieve Sizes Retained

(sn)
Passing (gn)

yo

Passing
Retained (gm)

Passing

(sn)

o/o

Passing

3/8" (
#4 lzts.4 100.0 1228.3 100.0

#8 284.4 931.0 76.6 288.7 939.6 76.5 7

#16 23s 8 695.2 57.2 240.7 698.9 56.9 57.t

#30 179.9 515.3 424 176.9 s22.0 42.5 42.s

#50 162.8 3s2.s 29.0 168.2 3s3.8 28.8 28.9

#100 138.6 213.9 17.6 t36.4 2t7.4 17.7 17.7

#2N 70.5 143.4 11.8 73.7 143.7 tt.7 ll.8

BIN 2 BIN 3 BIN 4

Sieve Sizes
Retained

(gn)

Passing

(g)
%Passing Sieve Sizes

Retainsl

(en)

Passing

(sn)
%oPassing Sieve Sizcs

Ret'ained

(sn)

Passing

(s")
%oPassing

u2" 314* I

3/8' 4476 100 u2" 5032 100.0 3t4" 5587 100.0

#4 3003 t4'73 32.9 3/8" 3054 1978 39.3 u2 2469 3l 18 55.8

*a 1097 3'16 8.4 #4 1807 t7l 3.4 3/8n 2263 855 15.3

#t6 376 94 2.1 #8 t3l q 08 #4 816 39 0.7

#30 94 ,l{) 0.9 #16 ,{{) #8 39

3.4



o va d
cIIUR?tntlufiuayni?oflou ntilnr{ila?{

HOT MIx DESIGN DATA BY THE MARSIIALL METHOD

TEST No - PROJECT tituluuavorn - druluunsuun r,rqifi a - s LAvER wearing Course

n.nrrynrutin o.rfiourr:1:oi o.rrrr:1:ni 
' 

^spngroR 
rJnrlor

MixProportion HotBinl:2:3:4 = 43 : 20 ; 20 : 17 (By weight) pen.Grade NRIVTA

Avg.Sp. Gr.Agg.and Filler (Gag) : 2.686 sp.cr. AC (cac) = l.O2

Compactiorlnumberofblowseachend = 75 blows DATE 229.A.64 BihrnenAbsorption(x)=(o/o) 0.25

No. of sample I 2 3 I 2 5 I 2 3

%Ac by Wt. of Agg. (a)

o/oAc by W1. of Mix. O)

o/oEff.Ac by Wt. ofMx. (c):b-x(r00-b/100

4.50

4.3r

4.07

5.m

4.76

4.52

5.50

5.2r

4.97

spec. Hgt, io. (D) 2U2 2y2 2U2 2 7tr6 2y2 2U2 2u2 2 t/2 2y2

DENSITY

Wt. inair

Wt. sat.surface dry

Wt. in water

Bulk Volurne

BrJk D€nsity

gn (e)

sn (t)

pG)

rnl (h) : Fg

ern/ml (i): eft

1242.8

1236.7

715.4

521.3

2.384

1237.2

1240.1

720.7

519.4

2.382

t24t.r

t235.0

713.1

521.9

2.378

s23.8

1243.6

1025.0

218.6

2.396

1246.6

t239.7

719.0

520.7

2.394

1240.2

1241.7

722.8

5r8.9

2.390

1246.5

1242.6

724.3

518.3

2.405

1251.5

1245.2

724.6

520.6

2.404

1250.0

1243.7

123.5

520.2

2.403

Average Density 2.381 ,4 h_ 2.39S 2.4M

VODSANALYSE

Volume AC o/o Tolzl (i) : c rilGac

Volume Agg % Totsl (k) : (l0Gb) i/cag.

VMA o/o (l) : lfiFk

At Voids o/o (m) : li

VFB o/o (n) : lffitj/l

15.2

5.7

62.5

I

4.5

70.2

tt.7

84.8

t5.2

3.5

77.0

STABILITY

Meas Lbs

Adjust Lbs

2198

2t98

2196

2196

2t92

2t92

2280

2371

2284

2284

2282

2282

2342

2342

2346

2346

2344

2344

Average Stability 2195 23t2 2344

FLOWS

Meas 1/100" 9 l0 ll l0 t2 ll t2 t2 ll

Average Flows l0 ll t2

REMARI(S
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HOT MIX DESIGN DATA BY THE MARSIIALL METHOD

TEST NO

Mix Proportion Hot Bin l:2:3:4 = 43

Avg.Sp. Gr.Agg.and Filler (Gag) =

Compaction, nurnher ofblows cach end =

PRoJECT rhuluuavorn - druluunsuufl rqifi 8 - 5

d4JJ
n.a{ryarila n 0.ru0{rilY:ur0r 0.rTrrru:Br

LAYER Wearing Course

INSPECTOR rjnrlg.r

Pen.Grade NRMA

Sp.Gr. AC (cac) = 1.02

Bitrmen Absorpliot(x)-- (yo) 0.25

20:20:17

2.686

75 blows

(By Weight)

DATE 22n.a.64

No. of sample I 2 J I 2 J

o/oAc by Wt. ofAgg. (a)

ToAc by Wt. ofMlr. (b)

o/oBff .Ac by Wt. of Mix. (c):bx(10Gb/100

6.00

5.66

5.42

5.50

6.r0

5.87

spec. Hgt. iu (D) 2U2 2y2 2U2 2U2 2U2 2U2

DENSITY

Wt. in air

Wt. sat.surface dry

Wt. in water

Bulk Volume

p(e)

Ern (0

Ern (g)

ml (h): f-g

gs/rnl (i) : e/hDensity

1255.4

1236.4

715.7

520.7

2.4t1

1258.4

1239.5

718.1

52t.5

2.413

1256.3

t245.2

723.7

521.5

2.409

t257.4

1249.3

728.0

521.3

2.412

1252.1

1243.0

724.1

5r8.9

2.4t3

t255.2

tus.t

724.5

520.6

2.4t1

Average Density 2.41r 2-4r2

VOIDS ANALYSIS

VolumeAC % Total O:ctilGac

Volurne Agg % Total G) : (lfiFb) i/cag.

YMA Vo (l) : r0Gk

AirVoids % (m): Fj

VFB % (n) :rm'j/l

12.8

84.7

15.3

2.5

83.7

13.9

84.3

15.7

1.8

88.5

I
1{UA

STABILITY

Meas. Lbs

Adjust Lbs

2400

2400

240/.

24M

2402

24/J.2

2448

2448

2450

2450

2444

2444

Average Stability 2402 2447

FLOWS

Meas. I/lm. t4 t3 t4 l5 14 16

Average Flows t4 l5

RXMARKS
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HOT MD( DESIGN DATA BY THE MARSIIALL METHOD

rhuluuacors - rhuluuncrriln arifi s - sTEST NO PROJECT

cAIJ
n.0{{nrfl an 0.ltJo.ill{15u:01 0.nr!r:{r0l

Mixlhoportion HotBinl:.2:3:4 = 43 : 2O '. 20 ..

Avg.Sp. Gr.Aeg.andFiller (Gae) = 2.686

Compactio4 Doubie Plungers 20.7 Mpa( 3m0 psi )

RX,NIARKS

t7 (By weirht)

DATE 2s n.fl.64

Strength Index

Unsoak

Soaked 4442

- 

xl00 = xlfi) = 77.9 o/o

Unsoak 5703

LAYER Wearing Course

INSPECTOR rlnilor

Pcn-Gredc NRMA

Sp.Gr. AC (Gac)

Bitunen Ahorgio{x): (70)

Smked

t.o2

0.25

No. of samplc 1 3 6 8 9 I 4 5 7 t0

%Ac byWc of Agg, (a)

%oAc byWL of Mix (b)

o/oEfr. Ac by WL of Mix (c):tsx(l 0Gb/100

5.40

5.t2

4.88

5.,10

5.12

4.88

spec. Hgt. in. (D) 2 1t2 2 tl2 2u2 2U2 2y2 2y2 2y2 2 112 2y2 2 t/2

DENSITY

Wt. in air P(e)

s(o
p(s)

ml (h) : f-g

gn/ml (i): e-}

Wt. st.swface dr}'

Wt. in watq

BulkVolume

BulkDemity

1216.8

1218.7

691.8

520.9

2.f36

1211.8

1212.5

694.3

518.3

2.318

1216.9

t218.2

698.6

519.6

2.342

1210.0

1211.5

693.1

518.2

2.3f5

1213.8

12t4.8

695.4

519 4

2.337

1221.5

1223.4

704.7

518.7

2.355

1224.O

1224.2

705.1

519. I

2.358

1222.7

1224.1

706.O

s18-l

2.360

1228.5

1229.7

708.5

521.2

2.357

t22s.l

t225.9

705.7

s20.2

2.355

Avcragc Dcnsity 2 338 2.358

VOIDSANALY$S

Volume AC 9i, Total () : o tilGac

VolmeAggTo Total (k) : (lGb)i/Gag.

YMA % (l):lGk

AirVoids 9/o (m): Fj

vTB Vi (n) : l0.jn 64.4

ll.3

83.3

16.7

5.4

67.7

STABILITY (div.) Proving ring No STS.I00. 1017

Meas.

Adjust

Lbs

Lbs

62s

5715

5715

626

s724

5724

621

5733

5733

621

5679

s679

619

5661

5661

484

44.33

4H.33

rl88

M9

M9

44

44)3

4433

,t83

4,r'.24

4424

486

4451

44s1

Average Stabilrty 5703 4442

FLOWS

Mem. 1/100' 23 26 24 30 23 30 29 26 27 30

Avrragc Flows 26 28

Strength Index



MARSHALL METHOD TEST
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