
gnuvi ia Na-nuviajid'aibsiij'u (ilEJ^anmjcnjjpnijjmw'uviiopmjj^nflfij)

©) tiaWEHTU

©.©) wa-ntmifluvi © : mitJfiitJi^isrmvMaaTti vm.vi.©ob/b<s:®<s: QSfmyiflaa* 

vnph Liquid Limit (LL) Tia-sfi'u uasisrmvmaa-svi @otn isviwaa^vnHn Plastic Limit uas 

Plasticity Index (PI) ‘ua-afi'U WIJJJJIWI^TU ASTM D sTnsid

®.b) Wcmuchmjvi b : muHtala^ Soil Sensor leim pH u.aspmu^'u iviaflTUflSJ 

PjtUfilWTU Pavement In-Place Recycling

ia) isejsnfnvmimifm

b.©) wfUTUshfluvi © : waimj w.fl.bctbb - 'wqpiamou M.fl.b<£bb 

b.b) wjmua'imjvi b : wsnmj w.fl.fo<£bb - nqmimtm w.fl.b£bb

o <=J | ci ov^» <v i 2v

- wa-nufnfluvi © : fluaw/jim eK^Tmia-muiaafis do 

nEmsifiEjflNJNTu rnTtlfuib^5miviaaaw myi.©ob/b£©£ ismiviflaawnm Liquid Limit (LL) 

IflaSflFHJjauriaTWfmjjm ©bo lauwawnvi mnmfliadteifnsvmnwannmviin, fmmi 

lauaitnmaisilaaH Reed Switch , pimaeiatjaTiJjSaviEJtirluai^a^iala^SamitiaQaafi
%j v

manuim <£/©b Cb yiweiausnsjjjnwifiTU ASTM D s:cn®d frasfla'mimnM laaeis Gold fva ctfoM V
‘ua^aanufi^viaaavjaieianlfi a^’asSfituajJiJWPniJjjnwifiTUfmvi^ieiatjCl

<u s c«

nmliuili^srmviaaa^vi vm.vi.©o6n/b<£©<£ isviaaa^vnai Plastic Limit laa
■ 1 a/ 1

fmTwmia^fm-a (Plastic limit rolling device) ma^ialviwaniivmaamiijiJtm'u mla^Sa 

(^nemSanmisiiH^alunaa^ekwaaii analmiaQtmvhitltj^aijmjvH b trru Npmjjsw 

6n.o±o.ct Saamai uasanenmnhlMnmiuflmiwulaiiSCiaa'u maHavi'urma^a'uaiaSa
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fiTuvi fa wa'mmasfktbsim! (<Ha)
O QV ■=» I -=z Ov"=i I *-•

- wswueneitm b : wuia^'ujjtiw awaTuua-NTUiaEjas do 

naasiaEiwwanu fmfmifnjjpicufiTKmu Pavement In-Place Recycling itlurmfrmaeiatJ

miuemiema'ua'SFmjj^'u uasnemwemmu uiiu uasSma^fiJUTirun

gnuvinnvru^ L’ua^nnwniu'ufmviweiaiifna^mii'jaw eninsrmYiflfia-av) mvi.©o<i:/b£©£ 

“QBfmviwaa'Jvn Unconfined Compressive Strength ua^flu” itluniiamniJfliaaiWQU.Yru 

en enath-a vm^miriaeiinw'uvi'Uii.nu ®,too wiri'HSJWi rm^naeou^aafnapnaialii
s

■ III I 9V

mmm miHmla-a Soil Sensor fnjJTaamu^niuwaaj'ul'UfmfmjpiufmjfnwTul^uinS^'u

nisuvkiluwa'Siu'iiun'U'ija-s'upifiaviaifyfl'u
h

n£JTOwmi?b'U‘njj
■u

luWJMTU

aiaSatSa aVifnuwa-niJ
%>d 1 1

‘ua^wwfnui'MJ
•u

Ql fd i l 6)
‘5«un£jfi«i,0EjflflaMwsnunu Iuwcmtu

s u

■unEnaruwfl flramj
'iMW'll? bo ctaumyaailmtu

sr) ,iiaifi'uau'U'3fipin'n'w«ii,UTMlaili\Jil^'3TU (arruTu © tla-a)

(Reclaimed Asphalt Pavement: RAP)



s
•wlatJTUib'mu

(nmi.aaittJizi.fimmmi ixfiwiuiqimi)
?awa>nua'imjvi © midiudi-nsrmviaaa^vt mvi.©ob/bc£fflct ismiyiaaawim Liquidi
Limit (LL) -ua^fvu uainsrmviaaaw ©ocn ifmaaa^vnm Plastic Limit unsPlasticity Index 

(PI) tia-WU fsnuy'TOB'STU ASTM D ctcn©d

s)) milcnjzaimhEida
*4, i ^
aiiu^uluuTafiuuauswa^aaniikdaBuwda^atufiuuiba'SauviVluaiurmi.'iJatJU

^ ^ i %j ay ,
r~i . QJd <=» I d ci O d

amu/rrw uasmikdaamida^aaiciiJ'ijavn'naanBiu wu mauununn^uaiimmuT^a-sau1 , 4, ,

tnunfmanaaen kua^annmitdaauuda^aiiOTuuwauinaafiuvifbuiamarmfma lauri 

amvtutn (Cohesive Soil) wmmSamn^vm-uuaau wlaaiimwCmaa^nanimaa'inrni 
a^aaB£wdi^dB£alv^iviadtumaau 6nw?ufiuu£buimuaauludavi5vm6ija'arnia'3aa

U 1 V ^ v

kua^aindisal^$iuaiuaa aaiumutnaVluCi (Cohesionless Soil) autbsmyiCmumi
• s ay j

itlaamLiJaVUjuin amufutuimau tu aa^aitTLlaEJuei.fnmitJfni “tiamtjaeifnufiTV'r 
wu ifiutJiuiwa^nuwwauasnlulvim'vmau'ua'Uvifn ^oluatuemufliaYns'tja^inaauuu *) 
uanannasHi,iluf?h'iU‘uanaai?iuila wushu a^HtufmqVmuunviinpivi^

«=» ii a-» o-> *=*

(Soil Classification) itasaiaaauaa!auuawi<nain‘nu'in-3atm wu fmmaemjawuau 
Fhwnmvisn uasMawanaflnnaiuluaiOTuvI^aqjviaHUHiati^Pifljauuliwu^nu^a^uWlu 

msaaaiwun^UOTa-aaujnaasnfma (ASTM DbcaeM Dcnbdb) wasanuiiaHmaibsinoi 
flcuauijwvnrjpnni'njjpm q ‘tia-afluimasuaEifllfl cdu frm^TUumSau (Shear Strength) 

anjauu1imiauaaaH6tJa-3fiu (Compressibility Behavior) itluau
isniiwaaauvnanwnmvmviUEJU aa fmviaaa'ulatnsi.a'it: Casagrande’s Cup 

(unavnu ASTM D^m©d) uaHiuauwusnufhrha'nulA^-aiSauTia^fiTj auiua<iimin 
tmaiuwiuaHnuwua^awHaauiaaauiMiauwanmLluisiEJsvnn ©b.co) uaakufli rntma^fm 
wnfVjsviuaEJn^asiisi^a^ Casagrande’s Cup a tutu b£ af-a vii^^upmua^ ao uamutni 
aQaaViiiiSH b afwaqunvi miviaeiaumadnuwfms aasanu'iliuiqj'ua^wviaaau wain ej 
WwamiYiaeiauidudiilu s^aaMuaiaafviaiimii ©bo sauaauiw mnmala-suaviaaa^

V ^ ci

fmuuiauaiuQULpnti TaaK Reed Switch waeiaujiuuliriisaauiia^'v'iutn^entjfifuviafi 
aiJfvscuYiFiaau'lmm vmaawanemntfmsHmansnfl^nfnT afHvmmjuia £/©t> ub lias

*| c^9 tl w 4;

uwuumvmn asviaeiau laaHHTwaaawaeiauteiuuwviuBH^wenujjnuviaaaadaTU'uu aasinuu 
KuwuimvmnsijSa anmanvidaua^lufiiuatviaau itauaamiwuumwanaanaimnmwa

«U <« ay

iJaaaafuvilnluviaa^viaiei^nlei'Mpmuei^ bc£ wrumim? ainuviuaHwaeiaunssaauiIuin'la
<u u

laejas atoii - cto ija^aiiu?!waaaw?neiansl6!i
•W ^ ay <U di ‘^‘X ca

HsnniwaeiauwiaHwnawaHeianwlaTijaT'iwuyuTuilssiJu aa H5nniiaa-3 (Rolling
1 s v

method : ASTM Dcten®d uas BS ©entnfai) imjenirin FhwnVmjnawn aa anJlunojatnu^u 
luuaaauuuaaucia vienimnaa^flutmilmau ua«uwnwTifiuiaurnmauw'iufluanjn'a 

m.o ± o.<£ uamuai (©/^ Cb) ainfmviaeiauvilaajn^uadnuvinw uaspmimunfuna* 
wvmaau TaafmwTjaneiaivifmiQu^a'aau ua^BaaitanfiTawiaiaenaan fbarmsTjorm
U , 1 ay .

tilum^vifiaaiiviCla'jnjjuiJiilnua-a miKiaia^aawaHwaniTflafiamduybSmi tasawa 

a^ndnuarvwnjsi'Ll'ji'jiilunaa^fHVifiau analuueiTU'Mviii>iJusuaunuyf'3 b anu uanu^

cn.o±o.<t Ciaamai uasanaiuvtu^uafrwaiKi.iluawui.lau uuaaumaH^ivifua^au
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Tjawa-nushmjvi © mTUiutli'nsfmviflgiawi vifi.v).©ois/isc£©£ Qsrmviflsia-avnm Liquid
s

Limit (LL) tia^fm uasnsmiviwfia-avi ®ocn Qtiviflaa^vnfh Plastic Limit uasPlasticity Index 

(PI) ua^em wmn«mTU ASTM D sTn®d (wa) 

b) fmiimtnntfuvQ'UVQWu
9 d V hj <v d

to.® nnivi^^aiJViiHn^mmaiCj^amii^^w
b.ffl.® AUviasviAaatifniNeiiJunWSmtfiftamafmaEhwnn* (Homogeneous) chvifu 

Huvmtnaat! anaaswaw^tftAamiwammaQilfl/nwsKul'unjn ® au 

b.®.is ■ssasamia^i Casagrande’s Cup mTvhfmwiiaaaiJ IvilwniisnwMpu 

lo.ffl.m wuEnwa* Cassagrande's Cup T!«aviw8l8U«nw

mwisTU ASTM D (tGnffld ^Mwis'utTl'uinwsfiTUQBfmviPiaa^ frmmvifi'M 
b.&.si mivifleiau Liquid limit iviaHpmjjgnwao^awfm'wnfmviwfiauannei/nviliii 

mtlan (viflhannvUK ® au) kl^eifnwfiitvmvnTru laamiiJaaaWfimw!
9/

q d q Vd , ^ 8^ 6) 1/ o

Itmmfl vrjamiaihaa'u aamasnlmmavmH
is.®.£ a‘U(hiad''NviiJai PI th wu Silty Clay Vila Sandy Clay miusiaa,uvi6ti3'i 

hadi^maam/liha'i aiaasljjl^m^iaaaumhaiJWfinuadimTfaii^waa'ia 

Ln^annilivjnai'unl'ulitu<uaaLn<ultJ wiaaiwT^EJAinnsviuw'jnisvis mimaa'uvi 

mwpinu'uu m'nspfoaEmauUiajmiifyu T.ww'naaa'uIflfjW Spatula 

iHflffavnjnua^ (hah^maainaaaijaaiNfifhahwiifYU mibnn/p'iTrumui.w 
Uiwwiil'umai.waQu.awdninPi miaiAfiamj WmjjtmaQvhnniYiflaai/lvijj 

b.ffl.ti wa^wnaaai)fimuL!'3^a,u,Da-3m?a<iSai,fn«^aawn is ± o.® n«wa53,unvi 
isauianmivmaa^mjMWflldham^tijniaaumueiia wasUiinu on irm 

1s.®.gti miwmjihath-imj'ui
jy ' iy _

o cnLairruay asipnst.fvmb'Hfns m^Iaamiiwmhaimhm^msayltm^ 

o cnUithjnnm'uhJ a^flnslmjaarmimifns unLtiT^ymaawTaai^u'i^ *i 
W'aajjUtnpiiuwaanHw'iviijnu^iilaiPiiTuuaiflan'lvijj wnsaumiasatjUjirM

■U ' V

is.is nniviaaaTvnmwnawaifishhaniiKmla-aaH'i JraamraTWii

is.is.® flawiayi3iiJmmA‘uaVm do-do iviEnwainvi (aMtJ-nem 11111,111! ® mtn)
a/

Hnanvi^aauliim'u is mvi Wlmjma cn.is Camum (®/d tb) 

is.ts.is (hamwa^dajjwewaiifvu -maa^TU
is.is.m maLmtihadiVlmmimiai u^dCbamiantmitbihadn-iaanm'u b-d ?u

ay 1 d

uaiuiTJEJilvimiTU viflaatjtfnaurmasivrinaEJUwn
, ^ <d 1 ay o oy

b.b.si wiad'i-a^'U'vnn Pi h *| asvhhmn nauaa^lmhamdmnhtm Hihvrun 
aH-uin *i SQK’U'uwQatin^asu.wnvruvi

ls.ls.ct; t'umdlihad^SYiinatlmnri Kvnm Plastic limit riau Liquid Limit 
rutin Non - Plastic aK'lwljiwa-aviwaa^vnfl'i Liquid Limit

en) llttfovUvimj'JtMTUlflflJ

on.® a«fmuwwvian«vimwannpnwviwfiau 
cn.is eispnn nam ibsvmmmTU
cn.cn mnannm^aajn^awa^fiijihi^wwuiniaisiu^uviaeia'i mtivravuno
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iawsmuanfluvi b rmtmma-3 Soil Sensor TVirin pH waspmsjw i.'V'iBfmj^JjRCumvi^TU 

Pavement In-Place Recycling 

1 v

tumnjjvmna9njjinwifnu'n,uvm msjvmviem
is M

unwifiTUVi via.-JJ.Iofflan/lo<rsran niiiJfilibWJvm JisjI'UVI (Pavement In-Place Recycling) 

Rami’ui'Tei^ain'ci'uvn'a^jJuiiJimJ^Piaifnyiaa'yunl'ilH^iiilviji TweiHSflfu/nviwiujiJuTJU
<j s 1 s

uas'uamvrufl anaasiwmwjJiawwamwmwatJTUil'^Ti'U'iflflfis uasifiutJlintu wu vm vina
TeiwjjQanu u.aso'awweiJJi.'wuLviailTUil^flCUfn'w (Stabilizing agents) wu tjimjjuw “Urnm 

waervtafl uasgmwemiihj (Admixture) auta riaumiuunniriaem^mmasfu wawinrs
I v

(mQaeiaiipnnuniajjl'um'jvin^Tuua^iFi'ja^an's ‘tamaynsimjAwem •snstoshoflujumiasrh 

T^awitm^asvhnniwTjaaaiJ pmjjnfajjua^'ss'uiiwn^ *i Tja^Fiia-aani vfasnjmpiia-aa'uw
<u ^ v 1 ,

■asuulvlYh isunfljj uaswBwm^mmTM'UTUfl'u *| WninsuuMfiiliiiweii.^af^i.ili! 

isim&mi u.asfmjfljjW'sti'uwwajj in^aiamijumasnri vmTuenjjvwa'Srm wu \J1mfu 

muuw iJiinnnh pmsjan pmunyi-wa^rmuANgm Fmmfjtufmtfmna^n miwvitmuu 

tia^eiwuQansj tfovmifljj uasw'uvmiwu Iflawfliim^nufla-spn'umj naswnaeiauaEjiasja 

ilijnnmjjuwiiluihayvmnYifiwawafri^afl mnaail'U'ua^ema'uvilavilQcnan'nm^iil^nla'i 

iw nataa u.asniflwu'iJu a^fimlaaa^imijvinisnfluwamiMwm&im^amiawuflmuw
<U U ** <u

iBwituflQiwm^oisvhniyuflaVi tJiinnjflLJJwwviweisjn'UTfiwfl'uvn'aiwuasvnlwa'inpmjJsfjJWUs 
isvm-3 illjjnwFmjJvu uasFmuvm'mim Twafww&jwusifafifm asunmiulflai'S idavhfm 

uflaViviUYivm^n'iiwau uasuaiariaumflTjgnlonlsiwi'H'u annfmviflaaiiTuei'imi uas
I ■ 2>

'wa^yiflaa-s wtm fmiwjjua'ilufmwsnj uasmimupmjJTJ'u asvhWfliiJJVttm'ii'UAflfn 

nistnuniTmwjflCma^vnieilafnytti b inku tftmmeneiflwivn-Hfiii uasymvmiAJjlANaiJ 

nmhtl'u uainmJmaaaanNnannvhsnmiflweiij (fotfufhSflinjjaniiluaEi'Neh tufm«msi?iau
<u u u ^ •»

‘Uijnnmjj'uw uasflQnsjfluWaalii^nanivmaaN mi a-3 Soil Sensor Seranicnemi pH 

“Unm en - ^ Tflpmjjflt/luim o % - cto % a3iilmpiia$flav)ijFmjjjfam\) irmsemma 

wnaeia‘Upmjei3J'uli<!ia>3'Ta^‘l^vf'uvi

b) Fmsjdwintfuvdvvowu
1 V V

miHmia-3 Soil Sensor wawnwmw,mjwauniiaanuimluwa$\j/]ijwn'i‘3 Ifltnflph pH 
uabpmjjflii itJiaiiiviaunDfmaanuutipnjJtJnw In a vi fin pH utbwi»flnjjphi,i]aii,$uw 

tl'umu'UflmajTU idalwHnmviu'isfiuiieiin‘uit\Jfimjpisjfiiaifnnvnji-3TU fl'mifla'ieupma'uana
V ** *•

u.aspmajw IflaemjJWfjTU'n rmmuffoaEh-neiflfl'iEJ
ay v g

ifliaww&bvmi.fliju.asi'vtawaan uaivnmi^manwuflanw'uvmiAijaanjnij'u fbvmuaemaw 
villas til mitm ■wnl'Mwa^Eiaauw'uu.anaana'inn'u Iwalwa'uyjiil'uvfa'jviwaa^ uaTunltlmwau 

wavhWEj'vmaaitawaauph leiPiasuanaamil'umei Qs^as'lwQeiwuianuviSwQaviaTUJj'in
S ay ^

Srimmaaflijaa vfnHilljjnai^m'u^aanu.iitjSti.tnHjjei'aTO iiluwiuvmYiliiwi^mjmiviW'u
S *u

alwlflanfHPiia^afmflWfisj miKmia-s Soil Sensor wnaaairifiw snwTsapmjfluiJljJicu
q * *

ay i i

uasfliiiJWwvmwtAwMmfl pnupifvumipniiflURni/iTV'ipnjJ vrn.ij.b©m/b<£:<imd S’

ay i

JJimriumillflJlb^mivmifluTuYI (Pavement In-Place Recycling)
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Tjawa'n'ua'imjvi k> miHmia-3 Soil Sensor oVim pH uaspmufl'u LViafiTUR3JRnjfnv'i'3TU 
Pavement In-Place Recycling (gia)

en) ll^lfJVUmUW^uMfu
i %j i i

ai a ■sain ml a-3 Soil Senser
<y \ V V I I '

emjT5a^fsmjj68‘ul^vf,uvi Tflavilwfla-svmiiJj^tAuwuviriamljJvmi'u fninimJfmwu-aA 
flQijjflmwalvttflflimviinsemaEj'miflm nnHmlai Soil Senser vhWvm'imiiJIjJinj 

mijwvfonama'smjmimil'uals luniismaiflmna'u'uatjas iSapiTUflii'isiw'lvflwflnJJ'tfaniviuw 
aylwmna'iviivmsfisj nniuwaflehimnwilAvm imsueiiariatjniimAilIjnlailsmiTru 

asilluWTWlOfn^ilfuil^'B'Uvn'JiajjI'UVi (Pavement In-Place Recycling) TwlemomiV'iath'S 
ajjii.eijjawaawvf^Pii-sfm vnnm^^a'unyria^'tia'j'Tei^fmjn'jaanl'til^yf'ui.iai ifliawaieiWaiunEj

i

asmin ■nm'Ukw



£

^a^am'uaianfi^rm'wiaj'UTMlailiii'ili'a-aTU
1I33 mTUfiitbwamiYnamawmvraainanfweiijninmwlflainmTtJAlei (Reclaimed

9 9 9 <u 9J

Asphalt Pavement: RAP)

s>) ffnlmnnrniaxLmNa
9 9 ,

tlaaimn^mwvivmmwasiJlijamaSijcuvnniTnmflamwH^ieMymfinteiiJijfliliviiWiiJ'u 
TaA'sa'jymvm ftiflmmtu/nwwiijtfanivmwwa^ugM^inuvifhYiibsEJsvm'lfm vhlvmHi

9 991 , ! 1/ ’ I 1/ •

fliiuurmm'wjjeiwu tbsnatimj£bvnmaei$aHvmn1anatjaan3inmmitJvimj0aiEJ Vila 
ThlflauH-S ■auvi'UVn^in^fiTUUnnauM'ulvivilmiym'l “Reclaimed Asphalt Pavement: RAP” 

iw?iTU'Miviaa\i^'ui1liJna'3Ln'uM^IwTu wa^vn'wuvifnvjfiufm^inulwilu'lvJwnjjisiilaDWiw
9 9

rmna^muI^ialiil^uciaiaSmianaautlil'ill'ST^aliJl^iiia'unn^
<u 9 ^

mmhvi rmtli Rap NiWlu<ninflQnsisjIfl8wi3aiq\bs?iij{]jyvminim0flWijfl uasSnia^ 
aeiwi ma^imruiflfiashjfl uas£iamaei$aHw£iaaltjHiuwem ainfltpiwnHiiadk'uififlvi 
qnJfuib^flw/iiYneiAsawwjvmmiaiuasi.ImflHa'uimgM M^piwfiTHWiJj^amvi'uwweiumj

9 9 9 9J 9 ( f

ninm-avriifoinfmwlei RAP TAaaanuuueiTuwem (Trial Mix) waTwlflawiigbuvmHil
■X V

flnjmjijMwimnwirittaTuvm mvi.bodr/bdroib wiwifntiiawwm'fafljnaTW

b) 'vai.zruauinfnwJm/'vaiciva uatvatiimmimmmat
qj tu d ci !/ d v %> 1 av o cA <=i v _ «-"=* 1

imiflmua^iniemvHaa^'Ufljj'ijai’1! ^aflaawi^m^iiuuviqswawnflaifimjiiwammas
9 9

HiaHi-a TflEjrmvnuimflas Hi Liquid Limit Hi Plastic Index uasHi CBR TiO'na^marJJJ 
uasRap iviavnaVmebuHeisj vivi’iHT'awinanjjIvijjSpjnjajJiJWWiJJ viet.jj.bodr/bdroib

4/ ^ 9V
d{ QJ V d «><=» Q> 1 Vi | «J

jnwirmiaw'uvn-ttaflsj'aami qswa^floiajJiJMW'MaliJ'u
<*a 9 9

b.® SHiPmjjHnvtjaua^ Course Aggregate Uimuiaafis bo ni^tHumnaivia^jJianu 
itl'U'M'uiidstniiiafivlfiH qsflqjjfwmiajanviia^a^gimnfmijlw

9

b.b Smi^iPiasivlIi rmaanuiitjeiTuweiu (Trial Mix) a^iHiei^fi^'ui^Piaspnjj^anivruPi 
b.01 SHiwainmviailmfmfaEjas oidr mawn Rap iiJtneMthvnn N-P qnbEiaflpnuj 

imbi^a^HiuataaEJfllfl
b.sr SHi Plasticity Index tmnuiaaas ®® aiJWUsn'uHiwain^i.viaivii.iJaa'uutJa^ 
b.dr wHi CBR Imtaarmiatjas bdr vimimtimiwmitjflafliiaEJAt: ^ Tiawnmmmivu 

a-afiwvil^infmviwaa^wiJjQSfniviwaa^vi mvL®od/bdr®<?)J
«u 9

“uatema luawnniiH'ieieiiJiwemn'u malvftflFifljfn'wnnifau Tgi^iuwEiswpniuiwpiaswa^S
9 9 u 9

pmuajliiaiia m^mtmtjWiJfiiijjemiifma^ieimiJmla^HatnmtJiri ta'uaWaanu'uu
9 ( 9
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