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UflUTlJ 	I 	LnTn Li. 	11J 	nn'19i, 	ti] 
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eJ 	1fl1Jflfl "J 	fl'fl 	fl OJfl 	 flfl] 

	

fl 	Li.flfli 

UnUiJni' Mix in Place I Niintiu (Motor Grader) lunn'iJ 

fl Jalj 	U 	 1 LL1fli 

	

J 6lJn 	 flU 	flflLLUU 

(Job Mix Formut.a) 

1fl flflJ ''lfl cc 
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L 	fl1'p11fltliJJ1'fl4Ti1 	flYI be. v4qm@nltJJ tb 

Ut1n!fli nn L 1n' 	(JLS 	1L111 

	

4  	1th3J 
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fl5 J1Utsflfl 	 flfiY)' 

iiiUfl1U U LL 	ifllJWi 

g) T BLVUfl11 WJJn 1fl1fl4 
4-,  malh 

i) 

p) 	flfl 4jj (Job Mix Formuta) 	 LUflTh 

UU1 11 4'p11'CVU 

ufl fl 1YllJ 
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fl_j1fl, %'J-3 

0 	 nIccn 
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thnfv47vouu1Th.flu 

qkj 

(Road Construction Recommendations for Natural Rubber Modified 

Soil Cement for Low Traffic Road) 

* * * * * * * * * 4+ * 4+ 4+ 4+ 

(N1.n'n,l) 1%u1'1EJ 

(Soil Aggregate) N 	gL1iMontad 111 

yiirnmiurnJj Ltith L9fl15fi914tfilJ1i 1 JlJ51P1uJfltN 

ç.) Jtgq 

tthjuiunii(trni. %gvl Aajjti'Thun 	htnuIw4 UatflJdUNflfldiBWPJLLrn ,iiJ 

(11UJW10 	 1aW4ThJLW1J LB4n 	fl1V1B12J1nN?t2Ji1J L2J1J91 
p 	 p 	 a,  I 	 a 	 tin, SI 	 aa ta., 
UIJIniIiVI1UiIththThnTh L1flflU1Intfl 	N'1lJfl1n)V11)1J 

a 

5' 	 4' 	. 	. 
- lJaLcmnJlu tiulilin 	1nn1JLIrmvn'rmtrnmnfna (Mix in Place) IØUJ1IJTh 

rn&s (Motor Grader) lIJflTAWtI2I L1tlrtflU ff%thi1!U1'ItitliLflhJ 30,000 Ofl71HU15 

5 flIaUJ1 	OUU$R'flAt 	1cri'UjLJ 500 gUATIJ 

1. 'ua,jtu 

tL&l1W1JLLn8)11'1U 

2. 
Si 	 p a 	V 4' 	n a 

2.1 	fll tw14%nN11crn 

tunui 	nfit1 'niii (Soil 

Aggregate) ithnui uwhiiidu,:i L 	n1,(iO?441494S1T1S3 	
a 

tUnlN 1nbLthJaJ'14a1J 	n12J1tWWflJL2JJ91 

't$m1EflTflJ1i1 	 wui4i 2.1.1 - 2.1.4 



thj1ftJfl?JUUUff8.,ThJ 

2.1.1 	imat 	LIL 	 vizi.-m 205 "fliJ4%4i2JVi1 

L11J I 	 ib11'bJLflV 50 flgiEujpm 	Ü1tL1fl4dUW1 

2.00 nFiSWO11 (ijaf 10) 'bhfliñ'au 70 IL 	rnJwttn41nJ1ø1 0.075 auim (w04 200) 'WIflu 

ioJ?i: 25 

2.1.2 fli Liquid Limit 	 vivi.41. 102 	n -vivio  

Liquid Limit (LL) iav" 	voit 40 

2.1.3 eh Plasticity Index ts aai3J1ni1fltThTc m.-m 103 "niv1ci6mnhie1i 

PI.astic Limit (PL) LI.VW PI.asticity Index (Pt) 'uoa?iv" ULAUwFigir,  15 

2.1.41unituill Liquid Limit 14q0  Plasticity Index Unii 	 tthjti jw 

LaS'4ndiititvmU1 	 nrnw 2 Iinvainii 

2.2 \1A?US 

JV'1UJVDfltt 	L 	 iin. 15 thvimn 1 

LLLUJthç' 	U11ZS4 t51L1J 	UL14J1t1J 

1S.1LU1RthEL1W1L EJ1V 

in1flh iUttlI1JaEJ'N€JU 

2.3 

hn9n*ii Liquid Limit t1v PI.asticity Index LftuntwFliif?ivv@ u4ida 

t u1'nr4 L%iVWiP1 Liquid Limit i& Plasticity Index d rnIJ1T1J\JVUJVQS tjvim 

VIi.-. 205 '1nI 	1IVUW1LJTh'Thg1 bItIN1nThIJ1J 

9114990 flg 	an9nJi91 0.075 (wnf 200) 	ainiauii 70 

2.4 Ui 

nrnii tthoI 	11ITh1*H' LIU Lfl& IPUTU nl 14 LI 
12' 	a  

Lt VOM11 fig) EMUN 	 IThThT1J 
d 	 Il 	 I 	a 	It 	V 	 a 	p 	a 	 a 

iEIurntnSiuiUnoUuiji'kwfl 



9LW3nfiathQVUSWVPidfVWWW 1 )2UUJZi9) 

2.5 1!iU11115WuIL%J 

%UJ1IJQ4 Z4N 	1InniitJiUII 	(Field Latex) ti% 

1!1EJI4ff1J (Concentrated Latex) r 	uaiirni i iniurdm (tthiniii1titJjtuniw 

XX 
loqu kflJ1W1LlU'ThJVOlJJrnJ dU 	u4Iamn 	s1L11IaNa1nw1 

UIfl1OJLdOEJ1.LLW (DRC) 	nh1EJ 30 

3. fl'Sfi'WlJdQltlthlJWgul SU41L1J1%WUWn1qETh11I6flJ1D1 

U 	 C - 	 (itt 
ninian'wrnJWUJ 12fl 1UJ1Jfl1L9 2 'm IRUJI  

	

3.1 i'1LflWu1 uio flu 1tL1JUIqQW1O4 lun 	 Ltu3J&nu1tThdh 2.1 

(iaLtJ.r1V 

mi 	 2.1 	J14t1 U1W uLl1fllutU 

ija 2.1 1nM 941 LJ€JUaTh LLn%m91ulJL1'tla441lJ 

nnLum11JtirnJt'dTS1J n crnrnivi 15 LTugtijun tt' bii uuflvkti'iñ'ii 15 

Thnr114wn 11 WJ1U14W1 	NJlthJldbil7rnJnt 2 	1I$UJT 

thnithitiJa igio'n'bient 100 tir (t1flw11tt1flh1ntt%iLThJ%flaa 

iii mu IJ Lt!1O1 in 	1n4uJLhnià??m) T iot{IaJ s'4&h Unconfined 

Compressive Strength 	itii a&ti 	W1JU$U2Thi*)VEJ11fiTflflJ1 	Smn$'t1JIThtJIrJi 

17.5 flThn 	141to1JbJQTh (250 1JUuuPnrNth)Mia 
4 
 w 

I 
 uOunlivIdIMIAllunu IUn1%J 

lii J41t41UU141J4O1J 

winiu Unconfined Compressive Strength 180 

%l LMWUfl1 17.5 nThn wnn41% 	J%qni'AtmbluLLuu 1wvnu 4m1a11tuJ 1[mm 

LtnAf4a 2 Thnth'ii4uivn nU'ei Unconfined Compressive 

Strength murnusnui 

C 



&V7E1J47VQU2J$W'YQU 

3.2 chl 	 (Job Mix Formula) hnmflqeii 

Liquid Limit I1vi9ii Plasticity Index 

fu uaiithujviij (Job Mix Formula) ii 	innuiJuFruwvw (Job 

Mix Formula) imo 	uStwnuuoiiiM 	out 

VtI I' 	 . 	 4..A 	Z 
pN114'UU11.NZ13J I1W 	1W1EJl9 '] fl fl1411 

lr1J11Lfltt1UJW]J 
I 	Ui  

4. 	4fl JI 

i 
tfLM4 fl1tO,Jthi7141U 1 	4Ltht1JU LIu1 LtrlgflJ ftuiaFt1J 

n1ad9 nmnJVim%4 

tM1n(UV('fl1 

11Lft 1IFE iflLt1fl1MtbiLPiJ M 	4lUMWflffil 	Jnu'tS zian 
a 	 4 o 	 4 a 4 	 U 	 a 4 

c4w1vn11J1rnl 

*fl1fIJ411Afl1Jt 

au ad14 fltu*EJ 

1. wino (Motor Grader) 

2. n1UQ UUMBURK110 

	

V 	 . 	 .1 

2.1 ¶fltQ)OtJ1 	W4 l nUJUaEJIIY1 8.5 NU rn4')tJ 1 ffl
41

A 

2.2 SCiU 	tthtin 	iinL.Maun+i 10 Iti il= 1 c'u 

2.3 nu,snth lQnTlu 	MMatinhi 6,000 EMI 4itnu I 

41 	an 	I 	 •' 	 44 	 d a' 	 V 	 a 
5. 9nqm14n%Jut3Ju1nnnuuqnam'rn 

liitinnwuicjflaainni 

14A 



llJrnJld0U 

o 	 1I' 

1Wfl(WY1U
n
flJfl'flW) 2 m OKA 

1. 9i1LtJflh1 	cIT1th1JNu1 tuniittima 

1.1 

1fl 

%1L1iOt1B10 flU11Ut11WZfl 

1.2 tL Qaa1 	1JEi'fl'bM0Jflt1 100 UWI 

1.3 tilnina 	mc qi 3Jino 	rnjuaiJamiuJ tuin 

1.4 nThj in tiini t1 	7121M1 	niNflitiiIMJo tnii 

niu€Ji 

thaiicu 1.2 	1.3 Al 	114°ffrn111w1JifhHu) 

1.5 t 141J1rnJPiq1'vlJ1 50 1ani 311n U4tJ $ 11ti1LEflMtlJ4ia 1.4 'LI'M 
jthzncu 3.33 R1511 Lai m7kijumudlq4 Ittimmitiiuinitii 

LENVstJrnaEJLwt1 1nt 	1VQnhJ1U LL?ILtThEJLIN1 

1.6 Wotnu (Motor Grader) vhnh1Ln&ThJvlJ FlnL?II1 	n8L?I&nJ1JWL°d1fl%JSEJ14 

T1LW8 (wrnJiwtnt4) 4d4nin1 u utpnu 

1.1 

thU111WgUJm5W13JL1*flJhMaEJn+1 2 	3111UJW 

L1n'VJc' 	 (Optimum 

Moisture Content) 

1.8 ii n&tminvjnJ 

' Li N 	niuThtt'tIa 1.6 liAtiiiirnis frrnhnmnthi uthfhU' 
I, 

flJ11U1En1M1J) 



ilatwithmidaahwu,AuffwuthJfbtJiwn iusniarn 

thfu4wnuwTeNell 

1.9 [IIFjVIa 4niwiqnLFia ,1 	LJ8LL') t 	LthJfl'15t1J*)OZi11 2 ¶9 Znaz 3 	ia&FiB 

ayjoiisn 9 200 u*r 1tthJfl'15LU 1Jfl 

	

lgl€hlci 71-a.-IA. 108/2517 "9ni 

Zi81 Compaction Test atJti4flJ991y11J" 
I 	 4 	ito 	 a 4 	t' 

1.9.1 	 1 

t1eth4QLUftmtXJlJUVt1a1%J1U 7 '5'u udian5u i 
it 	 I 	 a 	

.' 
 

(3 wioi) ncnnqvnziwi uium 2 offibji 

	

i2n1 	Wilt 

nj9nn m.-M.105/2515 '1nimviin Unconfined Compressive Strength 1181 

h" 1viiThj 

1.9.2 	 2 WL iath41a1 1nkff8y1llunmm&nJrmEJ'11 

1pm 1 

1.10 	J3'ii in 	ijtuoffuitu (Fine Grading) flU1JtUl1i88nLLUUt TQWltO 

intJ (Motor Grader) LflWW18814 

1.11 	thnl 	8rnu1Pi1flh1JLbU1thi1flJ (field density) Tiu1cthJLitthhtti1 
it 	 a 	4o 	 — 	 4  

UEJ1 95 	1n'RIUtJILIJU flflfl1 WI811 qe.41. 603/2517 "
—
inh1i1i81 

inuturniqjTit'hqiu" yn 	thncu 100 WMI ñflThfl'fl1 1 

500 UY1514UJi9 th 1 M?308d11 8111Y151ULL11J 

L1JUSU'118U (rn 	ouFn1miuulrnwmm A11Luun1utnuyrn1n11J9nm 

1.12 	fl5VUR15V141l#1tLi 41@ 1.6 64 '0 1.10 18IU)Lehn1UtU 2 °ThTJ4 

1.13 	fl18Mi11flt 	1UW1flflh1LL1 	UU0 	111n1HtIM1113J 

\Jm€Jutwff0 1.3 94TO 1.12 

2. hLthJn1f1wJdnr1thwJua Io nqirnnauuthjuguj (Job Mix Formula) 

(Job Mix Formula) LLüJn1 tnrind14r' 
01 	ito a 	 I 	Il 	 a 	 I 41 	 01 	 a 	 41 

UA411JLLt1kU'flRa1InU2JUth1A1n1V1UV1IaTht1a1 Yth tJOtJtU11) 1.3 

61 ,60 1.12 UnLd0 1.5 	 (Job Mix FormuLa) 

C. 

2 



auuthn w1IUVlJ?WflUJ?flP1 

gq1urnJ1J)'To4tlJ 

nnJ 

iuIu 

1. fli 	J'1 vi 1fl 	 1%11J1J 	fl1fl'15 

Lfl 4 

0 	 • 	 ( 	 'I 

2. 1L2fl.fl1 50 flLflJ 	 LLJ2JV L4 	thiina 
I 	 .0 	 01 	 I 4 	 4 	0 	 v 	01 

3.33 	1MUt 	 143J12J UJ 	1L JU1 

4 	 14 J1tThULU.flUQflLJ\IU L 	LflJUM3 	1LJ1 	1WUY 

3 



3. 1nnu (Motor Grader) vinn nuri flP1 

(JL) 	

V 	 91 

4. 

nN L lJri) 2 



inuouiianu 

5. fll 

6. 



q7Uuuju 

o 

7. 	 1 JJrn1%1 

8. lAhin M IMI nLJJU' 



I 

9. flflfli1 	 Un1ThU1 2 ¶ 	 3 ?1fVflJ 

Finn 1200 Lliml 

10. LUtJJ1 

7 
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n1nLwSrnJJth1 (Job Mix Formula) 

4rnJnLU1J1Wflh1eJJ14511MUl11JflU14W4flU 

n'roonuuuthwni (Job Mix Formula)I WI-JUMUIUM"d iU'thA(Ufl1v*)EJEJ' 

11O14 	 51 Th.-J.204/2556 

"4uiwu" ThuatThti 

	

U141M*WU11UflUW1FtL I 	uijiiianjiiglmugw (Job Mix Formula) 1I 

n' 	 -1qtU?1UUp1 

	

-5~vl 	 mom 

1. 

nas4iD 1.1 — 1.5 14% 	€flUUU*fl4tJi 

1.1. ju IQ'bi1t4 50 Oauivn 

1.2. 	1ULWI4IIIJI9 2.00 1&1917 (iu84 10) Lfl1OU 	70 
- 	 C 	I 

1.3. 	11J1LLIT49JWWI 0.075 Ja
-

W (11JE15 200) WLITh0EJE 25 

1.4. di Liquid Um1tbJ1flt4outt 40 

1.5. 9k Plasticity Index lilLfl1thJat 15 

2. flLO*td1dlfl1n1L1ThrniNgUJ 

150 flIinj iathji 

1LL IOnnIL 	uLL4M0vI1a11i (1fnJ511oa 1-3%) LL*) *In15LWJ4 (Quartering) M%1U 

1OLLth*ad1. (Sample Splitter) IJ51 1 	iiuniii'hJd 

2.1. n 	 (Maximum Size) øFiiutrh 19.0 

a&ici (3/4 th) t11d 

3 TUN tie 

• 'uuindi 19.0 iaujcm (3/4 01) 

• 	ictwh 19.0 (3/4 ill) M19UIOI 4.75 iiuin (L1JDI 4) 

• '"auiinn'i 4.75 il1LJQ5 (iuoi 4) 
• 	. 	 u 	 4 	iivt  

Wfl'fl9JM'fl 1L'd1i'1@ LUJV)ft 3 'UItWI 

t14Lljnii 19.0 	Wr5 (3/4 C1 3)SiThJ 	a u51na*S'mi fl'uinnadii 19.0 (3/4 

fl490 4.75 	(i&ief 4) h 2fla51LthmJ *mdi 1+14 

d14s4mii 3,000 nJ 

ibigijn±i 1910 DaSulm (3/4 Th) = 900 n*i 

tjiiwhi 19.0 (3/4 th) n'l -julvi 4.75 naaWoi (wal 4) = 1,600 nfai 

4.75 1UJGT = 500 flii 
Ma 

1nni1os1.n9na1'unith1 la 



2 

	

19.0 	U -Ulm 4.75 Ii S UJMI L1J')1 900 + 1,600 = 

2,500 ni 

191nnf1 4.75 	= 500 ni'2J 

fln& V fl1  wbinu L 	1L1tJfl1I'fli JE 3 
is 

2.2. nuc 	(Maximum Size) j'U1iflfl'1 19.0 

iuJ 	(3/4 	) 	n1 	fl*1L 	 1!4 	1Lfl1,1JJ 

3 

niuii (Quartering) 
14 	1 so 

LLL€tJ11 (Sample SpLitter) 

1 n tJi. 

3. n1Ni1rnf1 

3.1. fli ThWfl 	 fl'€UflLJ1Ui3J 	fYi 	€Jfl'fl 4 

fl 

flh 1flJ1fl'v1 
S 	 d ( 	Vol • 	I o o. o# 	 . • 	 I 

 oniamLMDAVIMMUO LVU 9qM11BULLIJU 

NUL 1 fl 11EJtVfl 17.5 ksc. 

inni i°uJ 	3% 	1 
	2161  11, 61 LL14 	 0 	 w "IV  

o 	 o 	

1%, 2%, 3%, 4% 	5% 

3.2. N 	 L1 °LTh44ia 3.1 winuMulib 

1ft-V1. 108 "n1 W1i€ Compaction Test WU1J 

fl3J1iTU" L E%I1 	iIUth1 Optimum Moisture Content (OMC)da  

3.3. LU 	 L5.3 	 0LL2J 

1th€ufr1 25 	Mi1 

3.4. 

7 



1. 

11 

2. WMAm  

4. Fla flL1 l d1fl 3. 

nu um 

K;] 

5. 	 6. 

JIAJ  2 

3.5. 	n 	rT'iviw i 	 nninuth 	iJt 

vn 2 'ti 	fl1Lt'1 	6flnhi-1 	 ui-th thiigi€nj 



i.-vi.105/2515 	niiiwh 

Unconfined Compressive Strength 	 Llflfl1 1 1 J 

- 	 nLr.m Un 

- 	 ui (Unconfined Compressive Strength, UCS) 

P 
UCS = - 

A 

LL 6 	 UCS 	= 	fl1JLV1 (ksc ih psi) 

P 	 (kg 5€ (bs) 

A 	= 	 ti'i (cm L 	in') (A = Trr 2 ) 

= 	iocdn (cm 	in.) 

3 L 	 L LNunwitJ Unconfined 

Compressive Test 

3.6. L J1n 	 IUJLL)LU 	U1Y1J 

Q1or 	 0 w Q. ( 	 t 	 ( 	 V 	 V 

-in iniu 

wivii ')ii-inviiwi  

3.7. 	 fl1 UJfl 

flThflfl1J 100 % 	ivhi 	17.5 ksc 

5 6111 O)FJlthVLnSJFJ (Motor Grader) 	 iflTh 

	

flL flflLW1flJ 130% 	iutk 

IDVI 22.8 ksc 1Lun 'ttti 3.6 	1flLfl 



V 

5 

4 Lfl1 1N 4UJ lu 

3.8. 	i i 	(Optimum Moisture Content) u 

V 	 ad 

13J4IE 3.7 

N2J2J 	5%,10%,15%,20%25%L 	3O% n 1uTi 

	

(OMC) 	 11i naN OMC 	 itoii 

Join 3 t!In.i 	 1Lfli (Unconfined Compressive 

Strength, UCS) 	 JJ1 5 u" Plot n113 Jnu 

thu11 3JLJnumIniAJ 	 J1flfl UCS 

	

cnnni'l 	 nu ii 

UCS 	 17.5 ksc 

5 

SI 

n1w'1nJ1 Lflfl1 11LU 
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tyn.nq 

Ilu 

Test No. 	_ Description  

Source . 	Stockpile No. 

Location of Samping _________ 

Cement 	 Tested by 
	

Date 

Type of Test 
	

Modified Compaction 

Mass of Sample 	 gm. 

Moisture of Sample 

Mass of Dry SoiL 
	

gm. 

Cement ( 	96) 
	

gm. 

Mass of Dry Soil + Cement 
	

gm. 

O.M.C. 

Used Water 

Water Added 
	

mL 

WATER CONTENT 

Can No. 

Mass of Can + Wet Soil 	gm. 

Mass of Can + Dry Soil 	gm. 

Mass of Water 	 gm. 

Mass of Can 	 gm. 

Mass of Dry Soil 	 gm. 

Water Content 

Average Water Content 



I 

Iff4fl1'I 

Test No.  

Source 

Location of Samping 

Cement  

Type Test 

DENSITY  

'flu 

Description  

Stockpile No. 

Tested by_ 	Date 

Mold Mass 	 Kgs. 	Volume 	ml. 

Sample No. 

Mass of Sample 	 kg. 

Wet Density 	 gmjml. 

Dry Density 	 gmimL 

Average Dry Density 	 gm./mL 

WATER CONTENT 

Can No. 

Mass of Can + Wet Soil 	gm. 

Mass of Can + Dry Soil 	gm. 

Mass of Water 	 gm. 

Mass of Can 	 gm. 

Mass of Dry Soil 	 gm. 

Water Content 	 96 

Average Water Content 	96 

COMPRESSIVE STRENGTH 

Proving Ring No. 	 K Factor = C Dial Readinq x 	) + C 	) 	tbs. 

n n 
fl n 
fl 

• 	 _____ 



•' 

MIX DESIGN 

Test No. 	 Description 

Source 
	

Stockpile No. 

Location of Sam ping 

I 

Cement  by  Date  

Cement 1.0 % UCS. 	= ksc. 

Cement 2.0 % UCS. 	= ksc. 

Cement 3.0 % UCS. 	= ksc. 

Cement 4.0 96 UCS. 	= ksc. 

Cement 5.0 96 UCS. 	= ksc. 

130 	96 	Required Unconfined Compressive Strength = 22.8 ksc. At Cement Content 

I 35.0 ..  

t 	 . 

- 	_( 	. 	 - 	•--. 	--1 	--H1 

U 

= 	25.0 	 .._j. .__ 

t 

	

10.0 	 . 	,--. 	. 	- 	. 	. 	--1-- 	------- 	I 

1.0 	 2.0 	 3.0 	 4.0 	 5.0 	 6.0 

CEMENT CONTENT (%) 


