
fiTUvi la wsm’uvtassfa'ibsiij'u (iiEj'jaimjwisjpmjjm^i'uvilapmsj^'iPify)

©) tfawa-nt!
I •v I

®.®) wf)'3TU9°nwvivi 6) : niiTifliiswIfl^?m«uvm?hw?ijniiaanuiJiJ4nun,aei‘3''mw3 

■UtuiIh CROWN SLOPE ueisfiflwfmismjmjwmnsirii^miriaafu Im^niifiaei'rnlfiidnEj
s s

vn-jvign'juw'uw'u ?vf?UTU ©bsioo nanmmaafmwiJibsaviBfiTwvmvifn'a vmvifn'jmnmasi ©sib

abu ihtfn - asik - ■uTuilau

si.te) ■oawm'iua'imjvi b : ^uwiia?i0iJfltufnYna^wasum]^vnni?a0nuAJ\j?h,uw?ijj snviTU 

^luvirusvrawiiia^am^msyvnalkaiSwwmiBuiei^uvn'UfwyiK^nutvm (PAVEMENT IN-
sj S SI

PLACE RECYCLING) Yl'UVlSn-JViJJIEJI.a'tl &oeiet flat! liavifm - UAl’flU 3«vrin ri3J.bo + bb£ - 

rm.bd+ooo w.Ej'milsn a.aunao a.i

to) isasnsnviwnmufm

is.®) wemuinmjYi ® : minfpmj bcTbs: - nutnEJU b£b£ 

b.b) wa-aTuanmjvi b : jjnnmj b£b£ - iJEvunau b£b£s

cn) ^a^'ulumii^nm'un'mnainuwa'jTu

O QJ a I *=k U>"=»- wa-nmnmjvi ® : wu0*\J/]\jw do %

‘nEmbiaafl&m'nu
v , %>

- a^uviflyiaaaijeifnvwivimasIraeiii^mMn-aiJiiJ

- w^aeiauiJ1jj'itum?a^ai'[waiQaawafu(i|iaaw?l (AADT) \J«ml b£ban
%> i %/ i

- iiflinswta^afnwjYnuwaaanusjijTfli^a^mjvnmviinsayn'usJisj'ifljmiaTia?

n‘jnjvuil ■uwa^Tu^urruTia-j'q pi fleivifnumj
nEJ?awviiJ?touT3Jj

luWSNTU

enafla^a jfWfilUW3-3TU
Uci | |

‘(J3'W3J?ITU‘31USJ

d i/ol 1 1 6)
^ijiiaauaaflTja-swajen'UiiiJUjS SJ

wswtu

■uraalna iwiafis Jfi)
bo % ninii^iua ‘Iwhillrmn uusunmi

SJ

Timnsmasaanuijvtmeifn'amjvm

wi v vi an:i m n y11\ u a t a n h a -3 o*n jj

uiPi^nuniuvn-wtem
d&



O <U <=J I ^
- wfmuenmjvi is : wuia^il^uw do % 

‘naasiaawwemu

- Awuvtar^eiainsiflTuei'Lrm TJjJsmmjwiaa^maaanutJTJfbuwa^TU Pavement 

In-Place Recycling wnMJnw^uuastfamvmflmiJYmvffii'J

- fmiflUiaswiQa?l0\JfjtUfnynafl'JTU Pavement In-Place Recycling

n^wmiluw^nidQymroa^tJflflavifnEJpm
s

‘nej?awvi2?ta'urjsj
U

IliWfUTU

snaSafla ^eiTUWfi'anu
i/d I I

TJ0-3W3JflTU‘nU
u

d i/d i i «)
,5s,u?naasi0apni0'3N3Jfn\jmiltJ

<\ <u

WA-3TU

mawm awwieiviBfifl inwawananflfm
i

£ % Wfmusthni?wy3aaatjflwfnvn?ifl
«» i

unalna 'awsaei 6) (x. % mnumis IwhiHfmi uustiirm
•u

Hi?ifl(inNviamflQn?miasrnwa3
i u

wijjjjnwisTun^uvn^vtfn'3
43



6)0

<£) tfaimjauinaflnniw^tnvilaiJitj'ib^'n'u (anuTU ® ila-s)■j

lIb-3 niiibujJurinm&uunvnuiiawiAifoiimfi I^alOTauamianuun^'uu'U'u U5CS
M <U

(UNIFIED SOIL CLASSIFICATION SYSTEM)

Tima™aTU?aw^apm>j(fan?n™iwunnwa*uasiuuflanija1'JVin,il‘5srm

V
(a-m)....Sr?.....777...............(mjafurmibs

Ouiami^ TOj'bimqn'w) 

i^nmlasTUQUMnii

(tuv!__ si4C....... wav....nsn&imj....vi.f®!.....b.gtod.... )

^flwiaaaauiAi^aiiJiarhwfimfl'anfhatfn'jmjrnwaw^fuifliiNiiJuaiwnibsn'n

(eirua).............. ..... ............(wwmj,ujy'!aivln0imjmLei)

(irnalna

amnVlasimuinjnnTmPTO
, QJ cal

(TUV1.
9df

teiau. /TJ>1/1 I<*VJ n.pi.
\&>J\

IS OS QJ QJ QJ £ii ZS QJ QJ iS US US QS

aJ d6) 2Sd

M3Jifjiwi (sini‘u,3a-3annwU'3PiuufiJ6iiiaai-3'uaa fa isad pi a wuwu\j£ymvimfvue)ii,a uaswii-afluucpi 

mvmaru'hJan & ismj ntuml'ufTj^'MW'u^a'U'uuj'Ui^nami.tl'U'UPifla^'UL^ain'u\| «s 1

flifuia-5 © ismAw



s
(frsniiaomJfsnfivjiV'imf rzvvvwiqini? ixfivihiiimniimm uazttmJt.wrviqj)

WA'anmhmjvi © : rmQifi,nsi'Mif!i,3'3fiii-3Wvn'an0ivi!'iim,3aanti,im>3Turia?ifi^maiJimJ^'3 CROWN
9

SLOPE itasa^iweinisvi'un,u^ueB'uisjvn,'i'3rmriaaii'a Iwi^mniriaafiVta’a-dnavmvmn'Hiw'uii'u
9

immu ©ki©oo nan^,5uriafif'Nm§j'iJ'5s3vi5fn'wvn'a'MaT'3 vmvtgn-aviajnmatj ©®b wan than -

ffsol-a - thmlati
9

©. gmJfmsj^'iPi'cu
9 V

yn^viaQ^vijjnam'iJ ®©b Lilui,^'uvn^Ptw,u'ifsi3Jeij'u?i''3vli,tla3jIa'3‘3t:vnl'i-3a°'HfiaLiIa'3 a-3vnVi
q Vi ay o q-/i <u \ V V V Ji V i o

a°Tvru InJcT-gQnma^ru'LJn^ia^ awimflEmviij anvi-3?n3Ji‘3aHL?i'uvn^'u^'uvn'3Leinfi'a°nifiaaauyia'3wl'Tu
V u

aninasaw ^vnmfmVlvijj l,ila'3a'3viT/^a3j,sa'3?!a'ulprL^aw'Tuyn^a°iLfiaLd?(t:i,1a'3 tnvnViujjaa^a’u 

?j'3PJsHwlm^,uvn^,w^'uvn-33jnain^vi'T^n^^tvnAi w'nwavnwfn'ih-3 mald^ani’uviFNnfm Iwt/Ujwa-a
U 9 , v

WTua^matSa^ awfawa-al’mi ^asWnail'Ufmm'uvn^mjjjjin^'u ni’naaniw'uvn^IwaWymviei'K 

vrnmatj ®®b iwald^awtwia^wufkiiJijm’jsmiannn’jifi'uvnVlwatminn gnwatwH.mef'uvn'a 
i)aanlm^<uyn'3,um3J^nnw ^fia^a‘umi6?j<u?i^3<uma<iJl/i^ ullfifi w?u3umvmmiinwn ‘nsjVNwVtf

1 v . * 10
V cH a/ 6) , o <L/ \ 6) V ,*=* V d cs I I cn

L?i<uyn'3marm?iuja^L‘u6dQ^<Uii;aiQ<u
u

i‘iJu,u,ui,^3J6!ja'3vn'3via'3'3‘vnjnata6u ®©b wan than - asih - ihmla’u ^vm-s
<u 9

rm.®g+ooo - mj.s)GTi+£oo itluvi'MVifm b “iia^aiia^ uutiltl - rau uii^vi^vn^rmaiiai^afima'u 

wivmiilm,umia?!$awa‘un1w winjjnth'Hia^’na’awi’uas cn.^o ijjws Ivmvrarmwi’ueii: b.£o men 

b£b£ nijjvmvtfn'3 IwauTOin^wa^srm'u Imjaawa’n'njtbtmiai riaarn
j j . ^ *

mwditiayra/iTiAiyi'nvtem maian’udiajnmnna’namwijtj'u l?iaeiTusiTjnaufit;aanuu'u efmrm'u 

vnw?nw ® nnjvmviem S’U'uvinvi ?ivia.®W(a)/bb emuyi ®g fnn/npiu b£bsr tuehuwrjafia’u 
uatnm’ns’wvn-npnfniij ila-3 ‘tiawTiwamw’ns'waanu'U’uIfli^'n^'uvm maWeii'Ucmiauas; 

aanu’U'U'uVldaanu’uiJiiaasuaaweialil lunnifiw'uafumTUisiSmwiuwa'uviynBainwaTuiamia'i'u
9J 9J

w’naeiauiani.flihswn^flinsiyWw^ijm'sw’nafia'uemi'wvm'dawu winaaa’udlsjnom'na’ntn
Vi V 11

unjJiTwnti'Mlpii^eifi'j'U'uvn^i.viaaanLLU'uIpi^eifn^wvn^HLvansfijj emiiaian'udljjisuniTa’riai 

tJaa’U’u uat:?iim'um‘3l,u?iTU6ija'3m‘3?mj?iu?ia!mviTei?il'uI?i^'3n'i‘5na?i!'n'3vn'3wna'm
9 9 9 9

idu'u,uni?ria?i?i^«wyfla^ina‘5ain b tia^antn iwmil’u s: tja-wntn uajuItJ b rmu
u

b iL'u'^flvmnn’aa’naiwnmnisnemim'unm'S'uia^ (Depressed Median) Iwariaaii^mjvmtvm 

w-iUTmvmaTUTu b ‘a'a^anainfaiilvtavn-j ?i,Tu^'uvn^Lfu?(TU6S'navn^^a'3ni,3iJfuan(?i'via^vn^ 

(Crown Slope) iwaisinaunuuwivmanneni^vi^awi'u (Two Crown Slope) dyuEnm'U'riamM
v

phmwai (One Crown Slope) a^vaniianaanuu'uiLUK'uiIpii^eifn^'y'uvn^uaTU'ija^Fi'uyn'alviu1 \xnts 
mnswnaanutjmi/usiinyUuiJ'unhTu^njsvila'uniwfasjfTuaanuiiuiAJS'ihdf'Ufnw'w^vn-amimjvn-a

9J 9J 9

ifm iwaH?bu^iiiau,asaafmim efTun-n'uvmvm'j'av) © ■uil'Uaanuu'ui'iaatn.aa^ll'aai^i.viiJiseiJj 
eialtl

9/

b. ffttJtmwaufmw'Huufm
9

b.©) ^ntn?naat!Laa?i?i>'i,3natnuT'?i?i6a'uI?i‘3'3?if'i'3Fi''uvn'3i^jj faww’uiwii'ffiaKriafm^ifl'U’mVlvijj
9 9

an’wtuswiimifa'wnamjvn-uwij iva,unwivi?i?!auf5iai?iw,u^vn'3n?nnii3JiJ^^naumiaanuinj
9

wal’d

b.b) fln’wiw’uwrmmiaanu’U'uTwiem^'U'in'an'U'uanwai^iansmdmiiii’w (Analytical Design

Method)



te

is.cn) iiiiih^ajjaibsnainmhmiis'waariuim aivi ‘UfjJiomiiiBiiB-jiQSEJwa'fu (ADT) uas
u

iilaiwwmmiy|nvrun (% Heavy Truck)
u I 1/

is.at) ^ni,'utum,3aafmmji,Lai:Twin^'Mi?r3'3?iii ,̂iuuvn^iTiaa^'viii'ili,LU'yu'u ,̂unlR^eif'i-96S''uvn^W?iTU

tmhauasaanuiimlilaamiimiaauaaflria'lil

cn. pmua-^Ennuas
i

v i

cn.®) frrati'amn^a^nnmieisimjfi^mjnh^

wuwAniuunnTUi^gburhudiimwueia'a'imYi'U mjwamsvmmimadih^anaeiyi'Swan^vm
„ ’ t

nu'au'B'u amwin^fnAnimjniiriaa^a^svrm^fJ'u ana^wal^iwfiiiwiim^iiiavntJijais 
nn^^nt'U'urmn'aeiii'jM nnmammmimmwlfii^fiin^iim^a^amnmcn siluirurmriaafi'a

v

Tgififiruvm isrmwitC'umi nisuTUfmwniCumi uasisEisnfnFruvurm maWmiriaeifmeh

laiajnjj&y^nuanilultJiinjjmwijnmastfamvM^iuvnwa^n^vmvffi'N

m.is) fnnwy^anmnainiinnsffnrmniiwQaan^umjvnmgisTfwsifisfluvn'amsj inaibsnaum?
s

n

aanuimimistftfwem^'uvn-a
o- U OJ 1~8 I HJ Q^<=1 ^ QJ «=# O di U

miaanuiifrnwvim^a^lm^yum^a'Wiivn'W'uaaniiflfuem'Ufl'ija'^'UPi'uvn'a a-samm^a^
u ^

o O c£ U I 1/ I %J cy 6) SV cs OA=» c» 6f V d

vnmieniiauasiniiflrcaahWfiamimtfivvn^naaii^iYmvtviihiir^flwajJtifflvnrjflinTajJlvmsLayfl 
wawavlasilisnauniiiiflinswaami.tmlfl^fifiwuYn^TTjebu^a^flUvmriaeiii^vijjflTU'tn'ivm 
Imaianiflhaan^ufuim^viflaailima^illjiwnmmamflnj^ijflfliinflm^iiisnwniistin'urni 

(rh^6] W'u Atterberg Limit, Soil Classification, Compaction, CBR lEn
sniiflwraiwwflnutfnaasflni^uwiiaeiaiieifnYiiJaaijm'iCiri'melyvnEJVila'hi fru?ltjvna£iafmfu«

^ i/ QJ JtfA 1/

um/ta ma6lmil‘u63,aijfi,ilit;n0<uniiaanu,u<uu,ut;<uinii(uon<3'3inwvil0niiijiait:^0^ wisumnuA
<U S v

<u %j u %/ &/ v s) %j Q oyt^

mscrmamiflhaamwvmiJiii wu ■tru&hvn-a ‘am'uvn-a u.eis'mnaoYi'uvm vmaamuvia-atlfl'tipifm 
iviamanjaiiiilieim6! rvmpnfrnsj wailisnaimisiiflsnswaanuuijlFweii^vn^flaEh^viJJisajj

st. wafhnaua-mu (wtoiJljnwufiswfafjsufn'w)
st.® kmSamu

‘ua^miriaafi'jvf'jaa'iis wa?i‘j'iJlm'Lln,'umL‘u^'U'iI?ii'3ei,?'i'3'S,'uvn'3an'UTU ® nJuumviaWaTu^nna 
uastaamniti aTun-aTUvn-Jviai'Jvi ® ihUlWibsnaiimiaamiAJijmvmflasiaafllusrciJImvimaatfa'a 

wa'lil

st. Is mffMrm
wmnmamiiiTfliafi^um^itluliJtrnijm^mmamiiiivmvtrm MitluuiinTsn'asifi^

a/ 8v

I?i,5'3e(!'i'3wvn'3 Snaastiaa^i^'u
v ci

at.is.® fluvmiAJjfli'U'ehyvm

m<niiJ!mamii0imil(^3mnrm ®it 5 iiflflamnTdfiamvi^vn-s (Crown Slope) am Two 

Crown illu One Crown a^aanuimtmmWuaeiflai^atmf wilfmsfli (Asphalt Concrete 

Levelling Course) ua'naljJW'JVm (Asphalt Concrete Wearing Course) Vim it WumWa



dT.

on

st.1d.Id fluvn^vdfT'itmivm ainmiimiistftfl^aiiwuvn'S mvmflWenwiia^aiiiJiJIvnfu
i a/ a»

niiaiiaVlmwiTirm ©dr iJ abiaAsriaafltf'Uvmi^Cl

- wivn-a (Asphalt Concrete Wearing Course) vrui dT wumum

- (Asphalt Concrete Binder Course) vrui dr wumupva
v

- viuvn'Smjfisn (Crushed Rock Soil Aggregate Type Base) vrui Ido wwaieii

- ia^UVii'3T?IA3J1fi113J (Soil Aggregate Subbase) Vtui Ido WUflOien

- TTKswmaan n (Selected Material A) vrui &>dr wumufli

- fmtlumJVll'S (Earth Embankment) CBR ;> sT %

dr.®) \bsIamHiufliiu™fliueistlisavisfiiwniiW^uibt:uiai

ei^uri'uyiul'uminaeifi^iissr'uii'afn'bn : niiaamiuumviuise!uas^T&Hi^anKi?ima«riiviuwi ’ , j
AQiyviui^awuYnVlflaEji$£i'ibss!vi5fnYi luaii^uwaVl^iciflmnumiua^i.tluvila^uvn^viviui

iii ' a/ i

inuliJ^viiutJluinjni^iaiweh wiBa(^uuuniw3?ni^i1u(nulmjin itatlu^sasran wvnivi 
aanuuuuiaai^an^a^SfliiuvmvnmifisriliaiJE’ifii'W'tfiei'S vnlw^iiufltuniiuii^intrmFifNu 11
r^fkfliKaialumi^amwulvidnasfifleiwiaQJ

i a/ v

0flai0fmK-nutija'3fiuu : matm^fi^uvraSmimviuisflunuu^viunuiywnuAiifmmp’j^ V
inua^fiimii^aui?™6! asvhHauuenuiiaia^iuniilwiuMaai^tb^viB/iimiasraiiuiuTO

aj

^laawaiani^K^iu^aiauuaanliJlm'tfnail a^miuaiitluluniiriafni^lvdvila^amraum^lvtaj
v

u'aapi^

dr.te) iJisTamjfliufliiutJaafl/mfisrflajfiiwniimuvn'S

Lv^iiutJaatnfmtuniTriiTj : atruviClIpi^eifi^u^u^afisrflFniJJiTui.iaueisJu.jnja asrtnaAfl 
lanisniiin^awivmmn^ainamwnuuvIUif! wu vimnja laauwnfn vilam'svii^wTua^wia'siai’ , 4/ ^ S
w^ufeeiiuiiafliufiuiialswami uatai^iimsa^inrmi^arm'm^i<u i

d-ueilufiamimieivif^u : niiiliuvii^vtaiulmi.asiJaaflfiOTia^fmmfilamiasfnimviuatii
aiainmi'TU'iJ an^flUfioi/iiwiOTB^'uvni Iiurk?i^wafmawiw5fi0li?i0‘3i3j0inrii‘56!ju?('^uf:n

uatruiniiviiimiiuAsiutbsavisfnvi
dr.cn) tbsIawfliuniiiwuiTm^iiwuinuaai^Iju

niiulvmaflniiyifwBiniaai-su'ilitrflviBfiivi : niiimii^mduaia^'iaHniwvmviem 
snkmaii'auwurmHvifviainipii^6] luiiasriiluieiflfiacif^ tma^ani vtlauflainilfladi-nviuisfiu 

a^niieimaauasiwuib^vis/nv/luni^iiuwiu<u
a^iwan^sviuwas^ai^sau : niiaanuuumvmi^uenui'jfifiC’itBuirufm'Unfftnim'HW vna

, a/ a/ v

laanWiaemtJuCfliflaSmiflsauuinmj iiuffaaflfliiua^iftuluniiiiarauurisriaafi^lviu'uaaflf'!s
was^i&awniTUsia&nimlaun'ssafmasiNgin'jtYi'uau*] riaSfoinflaau



Tjawgmud'imjvi in : $nusmaeia\jflnjflnvnfimiaamtinjvnnniaanu\JimTuwfiJj aTMTu-mrumis
9 9 QJ <U

vm&buaaflaiiw9mmltevna(foaQ5vi3jmQatna0mjvmiJ3janH'nu',lvm (PAVEMENT IN-PLACE
9 9 9

RECYCLING) vmvtanviinmeiti ©octal mat! tiavigm - idmj ‘ssvm-a ny.bo+bincr - nu.bcM-ooo 
fl.Ej'milej'3 a.auriaa a.waVlvm

®. fiTUemsshflcy
9 QJ

vmvt?mvmiEJia5u ®octa iflmauvmfumiflruufiwttanainvnwtemviinEJifi'tJ ®od 

ulnwnfotjjfl'svi ®to(ni+ooo iiwuvmnnUuajeii o+ooo vi ‘UTU'uavtem wntmijavmn a°nnasa^
V i ill

ftvrcmfltmviij 3uaflvmanntaujwi ©tosi-tacTo vi 'ihmi.jjw'u rrumderu a'u/iaawriaEj a-JvnmfiENlmi 
*/ 8/

yjmstjtYi'uvfaau ®tocCta£o nEmnw? u?iEen^mmjvnw'altla°iifiavheia'3En-3 ^vtlVicnn'lwIwEjW 

iauvn-3eua'3n‘33Jvn'3viai-3D'uuvi
vi.pi. bc£b£ uwvnwemwmVlmivi ® 1,wfijafl?i^tJil?syiwann^vnA 

ifltutvwi erajaqjqnvi m®/aT/©to/te£b£ emiivi ©d jjfinfljj lodtb^lR^m^onjjiLwu'ijQ'iJw^iflfm 

ibsaitl'njilisjjiai n.pi. to£b£ 'Mvnmwd.viii Ipi'j'amia-jialurmvia^LviaiiwjjjjapinwauTEJ'Js^^jj'anw 

usmflttMnsmawu naniiNvmnnan^ijniTwwunTfl^afiwusnuifis^antnBPmijasAiriFh'Ufm 

via^iYien nannutjatjvi is tnwsvn^wTuaei^sm^jJvi^i'SPii.fiEJvntiwiEJQSvijj'uiiejuTapi^'uvn'JLPijjuiH
U 9 9 9

-milvm (Pavement In-Place Recycling) vnovten-JVttnmfHJ ®9iau u'avien-s - uu'wu ssvrin 

mj. bo+bb^ - nu.bcs+ooo rvuaauriaEj rruain'UtltN a^ifiaajjriaa awm^iNlvtij
itJutjmi^vmviemvmaia'tJ ©octal eiau uamn-a - u.sjpi'u ifluvmvifw is ‘tia^ai'm

utmlvl - nan iiiuviflvmnnTaiia^afimmj fliniinin^'a^inaiermAs m.£o iuw? Ivm'vmfrim 

riuas o.cno iupi^ wivn-3imisib-3 nu. vta'iiuurmiinjj&ynjn itluujui.Aiwei (Cape Seal) wnbsmtu

is - cn Hmmjjw? TnawwTJvn^LfiiJ (Base Course) duftlflfiuflflnvru'i'ibsjjitu £ isruwiJJW's nViann'im
9 9 9

vitjvn^fi'jlilifl'UT'siwvikiarrW’Cusivlupi'ui^asiaawiJ'uviiiy
9 <U 9 9

V g/

tfuvmi.tanK^i'ulvd (Pavement In-Place Recycling) pmuanTufmuflia too mumuw'S unsj
d v

jnwiSTunsuvmvm'j'JVi vm.-3J tofflen/todiG&'n nnTMwmiatnafltfuvmmmnW^nijWi (Pavement
M 9 9

Recycling)
w<uafurm,Ll‘3ai1Ciu'l^i‘ujjawiJJiaannwa0TuianT3£!i'3,us?niiaeia,ui.i.at:Ti,^niK'Mvi'3if,nn‘3i3J
9J 9J

fhtfrN'itivn-n'mi'Svi © HwntuiifmPituFmjpitumwwTUTfiwI'u-jTusfjyfyi^nfim a^efnnaamviav'u
c£ ay i qj a ** ^ v ^ ^

iiiwiQiflrisw!itu/nwTj0*
i 9 ’ 9 9 v 9

QamviaKifltjtfaiimbsnaijnnsaanuiJiigbuwei^ivifiNimnojsifoyiBviymiyuQafltf'uvmiflijjj'iH
9 9J 9J 9 9

i (Pavement In-Place Recycling) luwa^ll/jljlim'jria'UJ

is. fmJvunaufmA'uihjrm
9

to.®) nni^nrmasin\j,tiajjm{ia-M'u
9J

• invitfaueiafnvm'uufljj
u

• pmmfiavna: ■jaanwn, laoaa, rmvi^flrj
’ ’ 9

a/

• ?nnjjviunuatil ,̂5'3?ifi'3wvn'3



£

te.b)

• HiPila^ms (Core Drill) Vila imjAWfi (Backhoe) iwamupnaEJn^
is v <v

• utjwn^mjlpi^afn^vn'ufijj (wiyru, vi'uvn-3, la-aw/n-a)

te.em) m*3Vl^eiaUTSI^LWaJ L'UVJQ-^lJg'UWm'a

• Timiswj'uimijflfm (Sieve Analysis) iwatninCmpifnu^a^viinmiASPiiiataatiPi

ivinlpi

• vi^au Plasticity Index (PI) 3°nvif''ut)'uatnliljJ£!vi1aflfsniJJWa3JLi'U'U'uaa

• viPieiau CBR (California Bearing Ratio) maiJlsn£mpniu?nimfllunis?m,jr!ja'3

imfiu
■(

IS

• vunaaii Moisture - Density Relationship (Proctor Test) vnpmsJ'Utnvmnsflu 
uaspmiimnutimi,w?u?ipi

u <\

k>.£) n'rjaanuu'UfiTUWfi^aH'ijumsj'umiJ'UT'fi^wfijJLviatJf'UtJ^^aifnvi (Stabilizing Agents)

• wa^mfwpmmraimlpiann^Smnnndn^ijflfm

• wemisiAiJfiiib-aluawineb-u b%, cn%, £%, £ % IflEJirivrun
S S i i i

is i

• PiiiiPi^pniwm/luutaswviPifia'3 onu OMC mrnnn Proctor Test

• u'y (Curing) dnath* d tu IwEjvinpnay'i'jtiw'eisowneiTuij'Uflijjuw^nimias m 

pnaan

• u'jjpiti'u gt/ ifu thonaan^nviMaijnn^imi.^aV) ominsfmviAaa'av! vis.- vi 

s>o£/1e>£s)£ “nBrmvieiAa-SVnph Unconfined Compressive Strength 'iJB^'U”

b.£) nniiip^nswwmiauaanefauwefimmnsfijj

• wamnnph Unconfined Compressive Strength (UCS) wnjjvbtliiuunnvt'ufl ^
4=i 0 1/1/ ^

vmnnvrupi pin UCS fla-aUmaufrin b£.£ ksc

• iaan^Pi?i,nunniw?i3jn?iPinuiJ'u?ii,3J'u^yiHHn UCS wnjjiiluuunnvmwl'uiswiivi
*» U u

il empire

Is.to) rmti'umjNfi'lviPI'UiJj (Field Verification / Trial Section)

• mvmPivmilf^VlPieiau (Trial Section / Test Section)

• Pi7Ufljj0W5n^iiwaiJ (\J1inoimiKiJimmjfl, tlljjnajpnnwu)

• PiTUPium^uPiapi, pnnuu'ii'ul'ufi'unjj

sn. pmuEi-aanfuia^6a'u6aa<u'l<L!fmainm'urm

rmaanu'uuen'uwcttJ Recycling niojvTHnap) 'liiSpnnjJwam'U'U (Granular Material) im 
fiinJuvmtj niiei €-33Jn,unl'iJ?ilnn,5W'tl'u^i3j'u^lu^Pi?i,Tu?i^ atrvhMmpi flsywnnniuflnvma'Wtru

U U <U V
odlsi/d^os is ' v

a^iiJupia^Kuudvn^viSifaCflGnmvipmpnpnniimeisimipniJPiJjnniriaain^sjn'u walvrjpiPiJJVM



fc>

#W0i/lumifl'uuum,a ^jJMimQvn-jfmunilcyvnl^u
cn.s)) TfiPj'lij£if!n'iJjenjJi?r‘lum?3wi,m«9hi0'3 (Cohesion ~ o)

• flmJuvi'nu Vila fvnfl lii?nwn‘30?(!,n^If:i‘3'3?i!'i'3i,6!!fi0‘5l^']0^L0'3

• rm00nuinj?iTuwe(3j0'3^0'3 "mu"
V V

(UCS Umaarm kxsr.tt ksc)
u

€ a Gi V <u d c»

woi'wsjpmjj
d o a/ 1

cn.b) ni^aanuijijeiflenwytmijuflvi^ vnlvnapjuviqwniiiu "nJns" (Brittle)
, zai f d qj <u vi a/oi 1 <u d a/ vi a/ o

u 1

ns s

• idsr,umq0miYi?flWQiafvu0Ej miai'mvmn vilanisitjfmiiaftiwiflanafuwa'lvi
1 1 «u

m^aafii (Cracks) 1^10 

en.cn) mflfmwien (Shrinkage Cracking)
1 d € d oa=» <u d U d u• tJumwwwflaiewiiflraflTiwauvimaumfli

u 1

• ItnaflriirnUiJJflmvma^'TanmntJin niiiavia^a^ihatmvntmfmrni
Ida

Shrinkage Cracks mmrmasTUUiN

cn.sr) rm00nw,u'u?iTuw?i3jI(>i00^^n3jHnni^f'ULm0?i (UCS) atraifitn limai^anmumwid'u

• niiunHVtlApnrn^afl (UCS) gnjj^'ilifuul'U'M0^iJ2'uorin'r30i0ynlvi6!(Tuwa3Jvil?ib 
^ «*

• uwlupmsjiilual'j rtnAiifla^nmrifrnm^ui^ym^aa'mAEn uwwawuwarm 
i\JAam\Jsmasfm#u?i«m0ij eh a

• nnweieiaafnvmanaiiJugnivtwvhWineipnim^avnawaTifwaiiwuuTiim 

cn.ct) iiuivn^nmnflfyvnaEraiiliiisiJ'U

• amJfjjnwtJu^iNUiifoVlwaalmncumvisjnsgliJ H vtanrm “Minimum Cement
M <U

Content” TiAaa^a^fhfrjiml^mviNisaiJmjweimsK'nu ilftmeifh UCS 

Immnsmj Iflawrmj^en^iiaia^tJill^iajniiaiiail^eialmaavnEj

• vi^?l0U00n'3‘30'UPi0ul'U‘M0'3tJ2'U^rm (Lab Optimization) iwaaeipmjjipisnmi 

aanuuuvi “iminul'tl” m aemwqwfmmil'ns aeienima Emieinf'muu 

Shrinkage

d. wmhilaua'NTU (mtJlanauiasi.ThPiamnvi)
sr.® miHinai

annfmTipmsvmfufnvneimtasaan <\ <\
d S' d

ivm-3
T'eiwi.wjjmjillinsuiluflLU'uwvii.vijjnsajj awfiWaflni?HTJimyiJWfuanni0ijflmilin0Ejas bo ueiru’u

i <u ^ u

aw-aemmil-mn antfaeifll0mmnAmiwi?)nfnTueiimiiL30vn0^0^m^?m^yn^0uif;ii?i 'ibaaenau 
miflajJtjn^vhWaeiwuvm^uriapm^tjawnaaniiiJiJtJfijaAm^ftJfh&aeiTmviinsajjmnamAmas



ivlultJwnmnjmnuiasTiariivmi^a^nTyYn^vijn^ fnun'ania-nu'Uiuifum'sa'na^aiai'iMua'unfiei
M

T.lljj'uaam'i d tl 

sr.b ijjpi
wajma^a^iuwflEU/nri uanolmbsm'UflVu •«

i a/

sr.b.® Fjaiflima^dfiflYiA^masimqwniimvmnsaymjrnsVim'u

• diuwmjviiJitjdmai£jaQiiJ?mfla^win-3 fl'nmwun uaa prmmm'm'u
s i <\

• apipmwitlns (Brittle Failure) lai^sin^a'U'uia'jf'y'unvrunl^'ul^alaJL^nfn
i V I V I

• Sminisaiau^l&iJj'Hciija jjinTruvhvmvimj'u
a/

• lai^fi^atmSyjq^n^ftjlnai.ra^riU'Tci^TOSi'U'yC^^ (Well-Graded Granular 

Material)
v

sMo.io aAflqjvnnmwninduasniiflamwjiiaEJfw
\nnrm\JfuapiawTn\J,u?iuuw ei'jwatviTfws'iruvmwa utwa, urmSau, was rmvtflifo

u ; 1
M Vd esg M | V <v € dd I aJd d d

Iaatju Ujmnamiwnrrc'uu&nvra rnwanmiriwumm \bsflnmneinwfniuiejmas
u

v

tleiaeumnnim
sr.b.sn mwfni3Jti?ivia,ulum‘3n,a?iin-aua»nT3H'3TU'i6i?i

i i 1/ Jg i ay a/

ifmwuvijjfltumwfln nru eruwswma fnyiiathnmjwnl^rajinmj liiwa-wineifllviij
i i i

wu vruran qinuvmdnfwswnniKvifwmnisiiU'fl'iw iil^Iameilmn^inmlfusi^i
i u

■ a/ i

(sn^aulmawit^a^urasyi'uvi 

sr.b.sr emeiliiainii^ama^iiiaaaij

• awrmHil'UflUJUW aann^\Ja'aymwni\iaulflaanlw (C02) qinnisuTurmwap)
<u *-

• a^mida'amjafraanniala^an'?

• fi-aialjjm^l'BQawvijj'unEj'uainr'U'uifiw

dr. \J^arTEJ,«<u,MVi,UT£j'amjvl^f'<u

dr. ®) T.^vn'3Vien'a'a5jjiwi5i'uuai!iiJ'ul,Uc*n3JvisnipnniiiJj

dr.io) 'Iw'Tawriaain^vn-aviivmnsau SpiEunnwenimria^ftJillwnsunn^nqiifaikijmfisainflis'iTifUj
i <\ *

wnnth st) i)

dr.sn) KvitwEnniifliJYisjlflaEhwiJFh Ui£n?imvi?layk a^ini'aS'UL'ilaa'a'aiiiliarjJiaiainmiHiei^lviii

ymiamw : ®. wejunsmtu is ila-a uatmfiuauu'jflfl ® ilaa
b. ramjtfiintymsfiwu uasismjiwwify wauwa-nu sn ila^ uastfatfujaiiujpm ® ilaa
en. WwTiayurmtbsswvuflfla asuiainaaaaaGumTfwila^Iaaaid^awa-n'u laJuatindn ® viu'imsflTu Asr

u s ■»

uasliiifiu cn viunnis^TW Asr wa @ wa-siu



Tta&Hfruaionflfl

ila-3 fm\Jis!i,Ciupiinon^ii,unvn<UTJ0'a5'usl^STunn IflaK^a^aniiam'uniimi'U'u uses
*3 <U

(UNIFIED SOIL CLASSIFICATION SYSTEM)

©. aTUvmnmnwasiviflwa
midiaCuphni^uijnvnu'tja-W'u (Bearing Capacity) itluvn'lasfnfltyl'umiaQfunj'uiBTunn

i i v

eua'3l?i'5'3?r5i'3Tf3n!T3i3j'lEJ5n iviaWmA^‘hinusnnenimria^?iJUivmntJTTwnqinIfwaiiVlfl0Eh-a
da <\

v .

tlaa^mj I^iamm^miii'uSannnniivni^pnuinmulilviianTai.Sa'U'tn^a^^'u anvMaeifnnm^ti-aainmi
<\

viiwimaVtfli'asifiVlua'U'iflffl ueiB&iwwd?s!iviBfnwT/uni?na?ifn4T3iJMfiflflhWshEJ
•u

niTUssimdnmamijnvniwa^mj (Bearing Capacity) fnwiinvhlm'mitns (rad

©.©BBnnTWflaat/tamniJ (In-situ Tests)

Lil,ui5nT5'Uii!i,S‘uni^fu'uivrunuunvn'uIpiEj^‘3'3vtiaI^Ejaa3J Ipiam^vi^fiaul'ufiai'uvlal'a

^m^f:i'aa!jl'U?iTTW5iii3JsanSvian,5unTU'uaEJvi?i^
©.©.© rmvieieiau Plate Bearing Test (PBT) idumiviflaaijIflamiWuw'mwsnnsttJVila

St'MatijJi'i-au'uliui.LaiYirmn^^QtJi.ni'a'wmjjd'u^aL'ua'a vifawwi^^imivn^^i'tia-a 
uwTitvr^n iviavnpmiJ?f3J'w,U5‘3i:vn,'i'aui'3^'unufilinn,3Y'5^^'3

ay i

fu'unvi'unu'unvn'uviaauH'ija'a^'u
©.©.to fmvmeiau Standard Penetration Test (SPT) iil'un'nvi^ciauI^tjnTjgianniiiuan

i v % <l/ d o 1/oyo qj

wiBnun^isTua'aliJlu^'u^TtJ'unvrunvinnviu^ uaimjaiinufli^a'Srn'jflan (N-
M

i a/

value) dthKnisuanmsaajfuliJ mo wumuiai Tfltmn N-value ■uaadiltJl'al'u

nnid^iw'UfiaifimjOTaw'u wu aai3ju,u'u‘!jaw'uvi‘nej, mnmmi^Ttia^mmm'i
<\

o ay <u s' QJ I o ay ay o’ ay

iias<uiliJmjYi''U5n,upi'inna-af‘U'U'ivi'Ufui,,ynYTU'!ua'3fi'u 
©.ffl.m rmvmeiau Vane Shear Test (VST) til'urmvi^eia'UclTwfu^'ULvruaTa'a'U IflEJmi 

saflludfa (vane) ^Mwmiaivhniiwijmwavnumaaud^ay^a^mvt'UEn 

(undrained shear strength, su) Trains

©.knsnnsfmaaioniijvmnviqwj (Analytical Methods / Theoretical Methods)
ay ^ ^ g ey o oayoyo’ay ^ ^

Q5da^H^‘3Yn'3viq'WQvn^naf3n?i?if^'u mam'uaaiviini^fv'unvi'ufmunyn'u'ija^^'u Teiaa-a 

annaamwwvn^niaanmiasvmnOTawtm^ainniivifleiamwiawfjijeifnimal'Lm'uiiJ 
©.te.© yiq‘w-rj'ua'3 Terzaghi iduviq'yri^!uS1'u^^yjJ^'uri11‘L*1ti3J1fUPI'in°n^^'LI'u0,lv,'^ni,L'Liri 

vn'U'Uiaaa'ua'J^ul^'iLmn^'u I^awaniannalnniiTiT(?miJ‘u General Shear
da

Failure fl^m^nen^nwimd^n^a^nuiin (n'U'nrdai'uaT STunnmviAEJjj
\l <u da da 'da

awfa, iTtmnnfm)

©.te.te yiqwpa-j Meyerhof idunnTW&iima£jaflannv)qw^a-3 Terzaghi maT.vdiatJfiqiJ 

ilaii'hjFmq uin^m du wanismj^a^ainwan^aTin'U'nn, ^tHi-^a'ajnvnn, aanu 
laa^a^dnvt'un'imvin, uasfnima^ua^TU'nn



uwrm iviavmfufimjwvm
©.mdSnniVlflfiatjtutfa^tJgtiiinni (Laboratory Tests)

L^,umi,ui^aali'3?i'uylm'ul^ain?('ui3J3Jivi^6
ma/inmissvrans^a'aPi'u 5-3^^'uiMtul‘unn‘3H'n,uia!ni^f'u,unvrunuijnynu?nLivir|'yQ
®.6n.® rmviwaau Unconfined Compression Test (UCT) idumsviflaatJAUvmaTU.'im'ljj

is I I
O V t; 14 I <IS «=» OSCx eH I O Qs isismam Iwafmawwdao^w'uitJm'ams'uana'UfnBvi'jTuw wavmima-wTuviTuv

is

u^iSaumLJubsinaiii (cu) leitiira

ffl.cn.te fmvmaau Direct Shear Test (DST) vi^iefa'ulpiam^leiwnaai'jliufi^lunfi'a'j'n^eiatj 

uaiKu^nfllumiw uasui'Haaulmarni'u mavnfiiijjjieia^viTUfnal'u (<p) u,as 

unnSajjinj'u (c) “ija^^u

annism^tJisi.C'UPinnia'nitjnvn'UDa'JW'uvinfinui uetasisd^amAsdaflayfli'jfru umwtim
iS ^ c# ci is is

ijaaflf^armvieieia'u Plate Bearing Test (PBT) fmikimivit^autumriLi SpinHa'ia^ua^Wnfn'UTU
f* is is <LS , a cs . c* QS*=k I O I I , O US d .

awrvuwa wmitjnnruiswu^ilfjiiiimtnbsaivunarnjjn'UJiJjfnFi (aTurmuvn'avmnvi ®)

jjuinf'i^mnnmsvi ®.cn (qsviflaamtmaTU/j'Uflrm) asaiwiirviritJFnnn^utjnYniwawmemmr]
UfiswHnWaia’uaam'nisvi (QSfmviAaa'u'ltieiinsj) upi'vitjQa'3TU?iiufiCfnpiana£l‘S'aa0nn^^Tu

v

iflia*5auasqdn?njnnsvi0?i0tj^nfm du ipilaovi^aaii Direct Shear Test (DST) fraenuTsrvi'nu 

mvmiCimaiFmq viHtJisnatjfniRTuifUPnjJviq'wjjTjao Terzaghi nsv! ®.io (Qsmimtnoitsnijvian
at. cf iS iS QS , <=» cv 6) is d *X , g OSc* a. iS d

nqwp wwmyunnyuisi.mjmiviflflniilmmawamaaLlnscuniiviflsiaLjflnjeimj^a^mAija^ij'min 
mhtwuwa'Ujamiih du TJAYiwaatjmsanii'un'Uisiflmaomj wvifl?iauniywiHi!j^fmvtaaeija'3fi'u■u <\ 1
wvmaatjflinmi'uui.vuiiaw'u iiluwu uuQflflfonnidiuSuflinn&iujnvnwa^utaafmtmaiJfirn? 

viPi?ia,u^'u‘l'UMa'3tJQ'u^mT Tflaiavnstfajjadl^innnsa'Hturm'uuii'u uses (Unified Soil 
Classification System) wanjmfl'MAaatA^fla^iaUi^ainWidanldyimwaWviintjrinYmnmwafvl 
^a^mi'uijjiil'jSEjnfn'S’iajjn'umiiJisiiS'uHnnn^u'unviTU'ija^li'usnuviq'tt^'ija^ Terzaghi sfuflinsm?

i ts

IwaSviannTsuasiviwwa <fad

vmnrm
©. vmnmTWUji'U6U3'3Y]qw] Terzaghi : yiqwjTja^ Terzaghi (©^eLcn) almimnushmy

is is

I'uni'jaTuaainn^i'U'UiM'unu'unvnuilisiaa (Ultimate Bearing Capacity, qu) U0'3<5Tunnmj 

IflaviaiSiuir^nmnnirjtjw'ua^mHwritnnnmEjn'n General Shear Failure wmjasmflrmM

laamaKmaaudaanliJmidra Sawiviusnii^d:<u ««
• aTMTU5TUnnwaida>3 (Strip Footing) : qu = cNc + qNq + O.SyBNy

• ^nviiu§1<u'3inatviaaijaqfa (Square Footing) : qu = 1.3cNc+qNq + 0AyBNy

• anviTUS'VU'SinnajJ (Circular Footing) : qu = 1.3cNc+qNq + 0.3yBNy

Iwavi:

• qu = ma$fiJUivmmmnvn,u'ibssEJ (Ultimate Bearing Capacity)

• c = fliu^wamaruTja-sfi'u (Cohesion)

• q = fm^mj^a^mvmajin'U'nn Vila yDf (Surcharge)



0)0

• y = viiJQEj'unvi'un'ija^u (Unit Weight of Soil)

• B = pmunyma^ri'uiin (vi1a^tuwln,u?mEjnai'36iTMf'U5ntJinnnajj)
da V da

• Df = ^nuan'ija^siuinnJ da
%j i a/

• NclNq,NY = an^Tilitina'ynn^f'U'unvrumL'unynu'ija^ Terzaghi wwaafvuriimj
tHaflYiTumalu (<p) “aa^flu

cn

& k| 1/ I 671/ __ . . VI 1/ (\j odil/ -=» «( o u
a^ivi'ui^nnrma^l'ii^i'tja^ Terzaghi iwuu aiidwa^viiiimaieimjflvmnfi^a^tjvitiiflqj

^ i ^ i i V a/
ibsrm aa : ®. aiu^wamivu (c), b.mm^vn'Ufra'l'u (<p) uas en.anviuTa'UTW'un (y)

te. uynjnvi'ija'Sm^ani.L'un^'uau'u USCStwi0^iJ|]'ij1irm : lij'u'umianu.'unfi'uuuu Unified Soil 

Classification System (USCS) Lilukn^^'rufnnavil^l'um^najjli'upnuaaifaj'u^vn^mafnvi 
Iflmavnsath^^tnmd^mieismiiufiwwqSn^iifmmvidai/aa'Uffo (Plasticity) 

miiVi^f(a‘ul‘U'Ma'3'il2'a^m‘3 w'u niiTi^nswj'Lnmdflfi'U (Sieve Analysis lias Hydrometer 

Test) uasrmviflaau Atterberg Limits (Liquid Limit, Plastic Limit, Plasticity Index) 
is.©) m'sa'iiiun^'u^njj USCS asisijiJisi/ima^TOl'TaaiyafTWfu b (foanw im

• fmiikvitnu (Coarse-Grained Soils):

• rmfl (Gravel): GW (Well-graded gravel), GP (Poorly-graded gravel), GM 

(Silty gravel), GC (Clayey gravel)

• vmt) (Sand): SW (Well-graded sand), SP (Poorly-graded sand), SM (Silty 

sand), SC (Clayey sand)

• ImuJFifisiatJFi (Fine-Grained Soils):

• wuvmtllltk (Silt): ML (Low plasticity silt), MH (High plasticity silt)

• mAVTUtn (Clay): CL (Low plasticity clay), CH (High plasticity clay)

• (f'ua'UVlfV (Organic Soil): OL (Low plasticity organic soil), OH (High 

plasticity organic soil), PT (Peat)

meiwmieis

nn‘5ui#02uamianuuninuiuu USCS iniiynijnniditi,CumAm\jnvniJcnNviqw) Terzaghi w
V

ivmwmieitai'Lnfieivmri

®. nniisij^d^fimw afm^uqnjeiwir^vn'aneuf jjouj (Preliminary Estimation of Soil 

Parameters)
• niirm'unfi'uenEj USCS “u'qejImeinun?n*5si\jnJ'at:t/vvn<s?jQ'3^‘ul^reDEJ,n^<su^u^i<u

‘U'5i;i,/ivia^Sviq?im'7uyn^nriii,fi^qa!?i3J'u^I^tJ'il‘3Sjjnaidi,L^nw'i-5n'u du

• fruvnntj (Sand, S): IflavnVUasdfh c « 0 ueinlm <p eu
i */

• fiuvruEn (Clay, C): IfladVWJasdfh c enuasm cp « 0 (beifms'hbsinadi)



(3) G)

• fimbufivia'u *] (GM, GC, SM, SC, ML, mh): aJumjwmj waiaCmm c uas <p vi

CSuEJsfnmvJ

• miaiiiunfmas^'imilmujiYnmtla^m/UmiimamsmiYiAfiam'vmfljj uasmi 

ilisjj'itupi'iwinfliwai c uas <p mvimsemlimisuvitfa^emniviAaamf'mfi (wu 

Triaxial test, Direct Shear test) ^Isjeiwuinl vilama^iiaaatjmnkMmviiri^wei'tja^’ ' <u <\
mvMannmiviAeiamwfiA

is. fn?iaanHfiJjfmua«i,1a'uluviivi3Jis?i3j'l,uviq,w2 Terzaghi: Stfsayaj^iuu.asilaijVuvi

m. fmWPmuWfim?VIW?iauifl'3na (Interpretation of Geotechnical Test Results) : mi 

aiutmm^iaauatjUitTfm^a^iaan^wmiwivi^amvwaTugijflrni wu vnfmuunlfl 
iHAJufluvunEJ (SW) uwwamivi^aau Triaxial Test nm/lwh c v^jnmifisjfh <p virujnn 

aiau'^^mflmi'U'uma'ul'uwiam-a viiaSfmjjflfnmflaaulunniviflaa'Lj vhHmKvtaiian 

?iiia?ia'u,tja3jaanpii'3 uanqnnCmnwftmiviAfiauiNnaanqWflnYniiSiwsfvimnmf'iaa'u•u
uses sisTjitJi.ilwajjaiJisnatjl'umi'W’flniw'ipmuajJiiViWfiuwa

ia. ■uviQiPins'M/utnpmsjRPi/^aifi'ua uflsjfoqnnawanqifmmiaaiimnmnVu

la.® UVnmniW
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