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Abstract

The objective of the special project aims to use Polyurethane for soil improvement. It
is an alternative method for reduce cost of road construction, i. e. reduce the guantity of fill
material, time saving and less man-hour. Poorly graded sand (SP) cannot be used as sub base
of road. Polyurethane and SP soil were mixed and test its density, OMC, CB.R (field and
laboratory). The improved soil showed good quality for being a sub base material for road
construction. Result of testing, show that the strength of soil can be enhanced, as well as the

compacted layer of road can be reduced. It is an environmentally friendly technique of

ground improvement.
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FuNuUN(Base)  lagluwuuneds 1w luasmMuuan LRI ULt UA UL UATA LAz ULy

2
LY

% C.B.R. lnai1 % C.B.R. fignimmuaiiaannwilafuansintufudunssuaseliiiumnntunluaag
& ' 2 = a o o P LY v | A v

madau CBR. WumsmaiAmuaAunILLsIdsuvsfuvseiurgniuadauay lagafldainnis

1 S at 1 = - a " 1 ' g L)

VAADUILaLlUFUVR UL IIUNI LD AUVAdEUTIUADA (Test Unit Load) Aievdagdmiin

WWIPIUVRIAUARNUADA  (Standard  Unit  Load) lusgduanudnudessuyauveiuviang

P 19

(PenetrationPiston) My wanussuiiesveanunduesiSus CBR. wansluaun1sy 2.1

Test Unit Load
LBR = - 2.1)
Standard Unit Load

o '
=l L.

A1 standard unit load @sldannisvanasinaviaumannausiu (Piston) SNuwtngs 3 #9.97

VUHUARNLIATFIUUABALUUTUIAAIEY MUMATIEULIATAMATTILAIAITIN 2.8
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o 1 - ]
A19199 2.8 A1 standard unit load AINENAY)

(http://www.denichsoiltest.com/laboratory/cbr-test.html)

Penetration (in) Unit load (Psi)
0.1 1000
0.2 1500
0.3 1900
0.4 2300
0.5 2600

9nA" CBR vesfuusaryindsausoimunnnauiivesiuetiensn 4 dumunefieeldiu
nuneaiisauulutuAuoy Fusestiunis (subbase) wSatuiune (base) fnns1aft 2.9

= o
A15199 2.9 AMUAUWUSUDY % CBR waznsldfanu
(http://www.denichsoiltest.com/laboratory/cbr-test.html)

% CBR AMENUAMANZENNIIAINTTY QREISIEuLY
0-3 very poor Subgrade
3-7 poor to fair Subgrade
7-20 Fair Subbase

20-50 Good subbase, base

50 - 80 Very V good base
> 80 Excellent Base

mMvedey CBR virldvisluesufifnisuayluauin andegsduiivadauiuaiuiinisues
Standard w3a Modified Proctor fushegnsiiwiandmiunaaedluiesfjiRnisezdennionty 2
g0 yanildlinamaaaamen Penetration Viuiindianiaiesdiodiaada nnuilsazdowsinly 96

Halus iieliAueihandum upziiogausasdaziomdnsnisuinivesdudelusswineivinns

= o [

wrhegarfesdiumtdnaenaiuuuauiaet1aSurcharee) Liitiaanin 10 Yous nsewihfuniwiinues

NUMILaringg9s amadivhduilfitieasman CBR insasintuas q Tuauu nande lumdwuy

'
@/

seauinlifuRzgeIwih lifuisesiuouuegduda  uasdnsnisuinivesiuiiavanldlunisdeadns

willurmilagaaunsndsuenimuantd ussanumsnvanlumslinuesagiug
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2.6 Field density test

nMsnAdaUMIAMNMILLULeRuluawy  Aonismiatanuvunduilenuar Sy
4 a a = Y - o g o % v o ' ' v = al
AMNTUTNUUS UNUASAMELASEIIN TSRS oUS0aLEI UIVNAIAINLILILLY uiaUS s Uiy
s 1 v d a h i 2 a vua £ @ [3 Y] = 1 o o L) L3
Au mwwmuummwmaamuﬁlmmn’lwaeﬂgummﬂuEUmaamaiwummwmammamumamauwma
o v 1 =) 4 o o o ﬂl! =l 1
LA LUNISMUUASDUALYDIAMUMUILLLY DR UV N SURsARuluaLILT W Sa AT A3
nuLdURUSIduAI NN SIS BUT B U UL LULLT D g AUl UALIUAUAIAINUAUILLLLIAS

a wa = a A
gegnluesdfiRinisAndudenas Asluaunisi 2.2

u 1

e ol AU A
A YIE = W 7———100% (22)
PN LUAIGIFA T D IUF RN S

Sand Cone Method F5lla1dvstetaelunsmuiumsvemaulaonmedildie nsedeon

= & -l -l | w o W a0 |
#1711 (Ottawa Sand) #IVUIRAURILIANT1IELLANWMLNALLAZIVUIAYINAY WspaLldnsiufisoun
L2 2 L2 l:‘ v lﬂ' -Hl ¥ 1 ﬂl 1 s [
PELNTAUDI20 ANAZILNTUUDS 30 Alaenaglnavasnnuvuinuud iiuleusaen wasllife

NsLenfvBLiiaeIULazIlndnuaE T nTAaaU

g‘dﬁl 2.3 N15nnan9 Sand Cone Test
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2.7 Iw 51U (Polyurethane)

Indgimu wsanfenldludgedn PU fe arswedwesudaniedesznaulusemiedag

‘iu'WII'Nﬂ’]'iL‘{iﬂﬂJmE]‘UBQEJ'iLVIULLﬁ”WEJaLi.lE]i“UEl\‘lIW %'L‘VI‘LJ ImEIQ.Jﬂ’]TU53ﬂﬂUﬂu‘UUiJ’ﬁ]’]ﬂlJBUBLJJE]‘iL‘Uu

wa o

PUNUBDY 2 YA awimamﬁiwﬁ gImullnauaNURng

Do

= wa & o vl v a ) & o WYy 1 e
1) Nﬂmﬁﬂ‘UﬂIUﬂTﬁLUUQu?Uﬂ?WNS@U“LVIﬂ 'ﬂ']ll'ﬁﬂﬂULaENLLagﬂUﬂq'ﬁ"ﬁ?‘iﬁJ‘lﬂaEﬂﬂﬂLEJEfll

= & - % P ' <
2) e mﬂWWLLa“‘U‘i ﬂmﬁﬂ'}WIUﬂ'ﬁI‘ﬂ\jquﬁq NN EJ’)Qﬂ’1‘ﬂ‘ﬁ&’m“nEJ’I’)U’]uﬂ’ﬂQ‘LJ’mU'SELﬂVIE)u‘]

v

anneY

L

3) fmuAmusaussauariseiy Seanansanldauldodredue
4) liomhuaghidu Msansogaduanuiulamandndae

5) fimuasigaiadasuguatnipulasin

gtl‘fff 2.4 19 Polyurethane
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2.8 Field CBR Test

Ansvaaaae1 CBR Tuaunw (Field CBR) (ma.-n. 602/2517) (ilsuwiiiuas U.S. Corps

. % 8/ 1 5 1 o\:‘ v LY dd 1

of Engineers) msnaagildmiAanuudaunssuostusiigg oI NNUsENUMmeTandivunan nin
- = 4;) dv -ai - s o 15 s e’

19.0 dadiwes (3/4 ) Wuhveasseegluaniwsssumdlasunmsuasauds wie lasunsidy

& 4 & ' v A4 v ad .
ANNTY FTUBENUAINABINTYENNU MIvaaesillidaulainiBues U.S. Corps of Engineers

= v &
JUN 2.5 gUudnan15InngUnsal C.B.R. Tusuauny

http://www.doh.go.th/doh/images/aboutus/standard/02/dht602-17.pdf

o
JUN 2.6 gUudasn1mAaee C.B.R. lusuauy

http://www.doh.go.th/doh/images/aboutus/standard/02/dht602-17.pdf
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2.9 9TUABNNYIVDY

=1 = = =l o =l 4 v owoa
1) Dan Rosu(2009) imﬂﬂmmiLnﬂﬁmaawmmsgimumnﬁaa UV esused 200 h, A
o a  w ¢ 1 I v ad d o od = @
> 300 nm IndgTmuesluninduaseiasiunistesaaemedfnaesqasud Jalunisaanoin
naAivesyivu wult nsanesed UV anuuand1svedindes uandbiiufauwililivesszuuiiden

s

ay J QI ol =l b3 L4 L3 ld £ =l o 1 = =
gelulladiunansanefid  deyalivsslomidioldasindgsmunanAuluniseadimne - $dy?

9199y AINaieAUANUBITER)

2) Ali R. Estabragh(2012) lafnwinansenuaas Resin AoAuLduwsivasfiuwmiloiuay

NANAUTLUUA TINHANITNAADINUIN N19LNLUSH Resin agdeiiinauudsssliiuiiu

3) #0n Fudau (2013) ladnwiauantRnisuadauazadlonsvesauounumaly
verujURnsuay luauiy AufetanedeuiinigaauInAaAuLIRS§ILATINMANSANY
AuEnTRNsUAdaLazaglesluiesljuRnisaniunislaensTIunukavaaeuIInAuUdas1avng
youuAY NsumMamads maveaeuluauiudiiunisilasinisdeademmansuneay 2038

tuidleslnil dunenies Jminveuwnu nansAneluiesfuiRnisuansliiiu dnaumuiuy

]
= 1

wilagdlenfansouszanaldninauaut@nugiu suldun Sosagues WaAunruazunsves

= o e U e =l v a A=‘ = o
200 UagUYAINALVAT NaﬂﬂiUﬂaﬂﬂULﬁﬂﬁ‘q‘iLaﬁlﬂﬂ’]Eﬁﬂ‘UﬂﬁJﬂﬂLu AUIUNUTUI AL T UL I AUUER

TiiuanunuuwiLazdtesluauuianintuesaiulddanusuiudiewesaunda

b= ° -

AUAUNUGTENINAMUNUILUULA tazdiTasiuinuiuiisdisaunsaussanalamefandudan

M3viNauihgihmlnuiigan Kan1sAnvINmuminngAsn1sundakaAIUANNTUASA LAWY

PUUSEANTA N
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3.1 WHUNITALUNY

nsANYILKUNSALTNUUTENBUME UL 2550unssuUsYay sndusuluiey Samau-
Augeu 2561 ulumsujiiniameaeuluiesfiinrsiieu fugneu-ngednieu 2561 uay
UNTIAN — w8 2562 dwnuauamaaesluifiou nunwus - flunau 2562 wazdnviguiasly

L - = s d
oy AUYIBU — WEAINIBU 2561 LAy UUIAN - LUIIPU 2562 AR 3.1

4 o =
AT9N 3.1 LEAILNUNITALUUITY

Activity Aug Sep Oct Nov Dec Jan Feb Mar Apr

1. Topic Selection A o/

2. Study Literature

Y

A

3. Soil Classification

4., Compaction

A
v

5. CBR Lab. Test

A
v
v

6. Trial Pitch Simulator

7. Field C.B.R. Test

8. Field Density Test

Fy
v

9. Paper and Presentation
e

A
v




3.2 YUABUNITANE

TumouNsANININGEINTITeNITY AnwiRnEudAtiug sausideyaiiendassi
= =2 aw o d v [y & o . =4 = =

TuAsuAneideifeives nasntuvinismagey Compaction Tawseiinazideniinauas PU

= 5w oa < = i - ¢ d &% o < o g w o

119%,3%,5%vesmindunasnsgilnazidenliinauasiveniofidusii imungauvinlinged
AnuvnkiuwisgeaaluldlunmmeaeuC.B.R luesufufinis wdsnnesaeu CB.RTuiesUfuifinas

A M v A v 1 A o @

agidonnenlilanauansuarnsefinauas PU wdiliin CB.Rgwaaluvinsnauuazundnas

- a = Y < @ v
aunuielUSpuliisuuazguansenuantadsneusnvemeinauas PU lussazinan 28 Tu wieu
naaUAIANMUIINYRISEluauINAUA YA NaIINtuasTIhn e ziwasaTUnanI AN

NI

w v a o aw 3 = = % a o & W i
‘lﬁ’]“v‘i"J‘Ua\‘i’]‘l.J"J'i}EJI.LE!ZLﬁH@Q’\U'}ﬂE}WSE}NﬂﬂHWWQU{_] ‘nummau“ama'a’mmnmmmwu
Soil Classification , Compaction Test , C.B.R. Test , Field C.B.R. Test , Field

Density : Sand Cone wagn1s wawu PU WJusu

ANYIWITENNEI TN LaUINUsEyNAluNITHI
< | .
VAgBUAMANUANINIAINTIU Y89FU Origin vnapuAMaNTRVIImINTIY vesRunldaskan PU
J

4

. v oa & o ¥ W v
2GRV Compactlon Imﬂl’ﬂﬂﬁ“?mﬂj’]u'ﬁuw 2%,49%,6%0,8%,10%La2 12% UBIUIUUNNIELI NAdDU

n1suASALiaWIAN Maximum Dry Density(MDD) ua¢ Optimum Moisture Content(OMC)uanssumay

{1

e ) IR 1 o ¥ A
vAaay CB.R. test vamu origin InsltUSunmauTu 91 OMC lnevaaauiuy Unsoaked

U

. d 1 o L lﬂ’ a -
Negau Field C.B.R. test lWaK®IAINIAITULIUUNUTINNYDIAY

g

VAnaau Field density #1835 Sand cone (WavAunuuluawy tnedddlannedaelunism

UTnasrevau ns1eild fe Ottawa efivglvinavesanumuuiuwiniulasnaen uazliiianis

a & e & .
LenAvBIIAMETULazLUALaN (Segregation)

U

NsUSeutayasevdng A origin wazAudildansuas PU

¢

TarginagasUnafinyin1sive

U7 3.1 lnazunsuvasvunau
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¥
ey

3.3 NIANYINMIAUENURNUFIUNIIAINTINVBIAY

ar o = o = a 1l !
1) Yanmhuidedufunsenfvwinaazlid (Poorly Graded Sand) L“TJUﬂ’Q&JWﬁ’)UUizLﬂ‘W SP

Tuisduunuuu USCS waz Wungunsiodszinn A-3 Tu AASHTO

A = ¢ a 4 o a <
2) ﬂ’liVlﬂﬂE]‘ULWE)'ILF‘]?W%WU‘LJ’]WLflﬂﬂ‘uLTJUﬂ"ISﬂ@ﬁ@ULW@’mLLUﬂUEBLﬂW‘UBGﬂULLﬁ%LWE]‘F/‘!’Tﬂ’TS

nszaefveiin@u(Grain Size Distribution)Uszneuse
2.1.M5UATIERAIBAZUNTS (Sieve Analysis) ANNUINTFIU ASTM D-422

2.2.M3inunUszianauniesyuy USCS (Unified Soil Classification System) way

3¥UU AASHTO (AASHTO Soil Classification System)

3.4 n15AgaU Compaction YBIAUNTIENILUU Origin uazldasnay PU Usenaudie

ad s -3
W/NINATBUAIU

1) vmepun1sUAALULENNIIMINTEIU (Modified Proctor Test) AuunnsgIu ASTM D-1577
THuuu (Mold) vnadurugudnans 101.6 ux. (489) g9 116.4 un.(4.584i) Fundwidn 10 Yous

sy8ven 18 1 UABATILIU 5 fu Tuay 25 AT

2) WL DL LAY 29%,89%,6%, 10%Uag 12% Vo4 MEnAUNI 8w Laskaudseiy
P A | & o ) a ::i ¥ o o A vevyo v & o4 '
udanaunfuluitioimeaiu Tesfunsiennanals PU oiadessudnive i ldvinvtinivasaunau

angarluiuisendulelglyeun

3) MVAFRUNITUASANENIAT Maximurn Dry Density (MDD) wag Optimum Moisture
Content (OMC) va9funs1gunarA1mIudL neldseasnaf i uaanliaudnIsunonLaLass

luAasiAy 15 ui
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v
3.5 nadou C.B.R. test YBIAUNTIBYNULUU Origin uazldansway PU Usenaumiedsnig

/s

NAFDUAIY

NsnAdeunIA1 C.B.R.(California Bearing Ratio) TmaLm%'ﬂuﬁoathmwmmgm ASTM D-
1883 WuUilduruAuna1e 152.4 13.(697) 84 116.8 1. (4.58417) TnelduSunamnuuduiieiv

%) o
90 3.2 WWaneaaulluy Unsoaked

0 |
s =l

= 6 = o - L2 ] s d o
1) TeRunmsenlIUszanm 12 Yaus v30 6 nn. wazihfudiog1euseansd 100 nsu ety

s dw T d'nl a L) ]
Wastdudnudu (initial water content) wuaq’luﬂumama
2) W3 Mold 15 2 9n Favdmdn Mold (1aw1e Mold 1sisq% Base Plate)

3) Usznau Mold 11y Base Plate uag Spacer (v @ 6” x 2”) ldnszawnses @ 67 4

as - (7] va a s 1 =
Miuuu Spacer eatasnulaliduinmefatuusuimdn

o o 1

4) nseyRudauuuly Mold mWA% Compaction Test ASTM D 1557 optimum moisture

q

content +2%

5) MA9IINUABATUATUIUIUTULALINWILASILAINOR Collar oon Toldussiaman (Straight

edge) Unmdiudiuiiguiurou Mold wieufudesurtiaunrasiuisegliiSeuausaivuin mold

. o a < H LY P o
6) oA Base plate way Spacer disc 880 U1 Mold uazAulutamuminineazihlum wet
density
7) 1BINTEATWNTBIINUY Base Plate inatlasiuliilfunizinuaumanusgneu mold il

oY w o v Aaa ' | aa
AUDALUUTLYIAY Base Plate laelvuin Mold sundiautauauIninauy Base Plate wazdiuvy

Y0434 2.5 Thegauuy
8) TNWHULMAN Surcharge pg13tioy 10 Usus asuudusmag1ly Mold

) v a w ' %) - & A, & & vow rd
9) 99719 Mold WIDUAUMIBEIUNYILATDINANARDITIL Piston YUIMWUNUAUIRNA 3 NT.UD

Usznauiiney dnliRanivesiuly Mold wngdudarnu Piston Aind1n dadu Dial Gauge fiayldin

Penetration TWagiyngud

10) 913 Load ludnsn 0.05 Gaseundl wisunusuanihwinfingsiu penetration 0, 0.025,

0.050, 0.750, 0.100, 0.150, 0.200, 0.250, 0.300, 0.400 W&z 0.500 ‘5’3
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< i al =4 o ] Y 5
11) 1@33ual00a mold 99NNLATDINANAA BN UADEIIAUATINATIAILLLIGIUSEIN 100
N34 (Fined Grained Soil) wSaUsznad 500 N3 (Coarse Grained Soil) Wrlunesidusanutu

(Water Content)

3Ufl 3.2 jUn1siiane CBR. Test 5U71 3.3 3Un1smadau C.BR. Test

u

3.6 NA&dU Field C.B.R. test ¥89AUNTIVIUUU Origin uazlda1snay PU Usznaudie

A5N1SVNAFDUAIL

A v LT3 o a] aa = =
ﬂ'\‘iVlﬂﬁE]UV]\Lﬂ%']ﬂﬂ'ﬁ‘WGll'lﬂEULLU‘ULLaﬁ‘LJ‘iULUaEJU"Jﬁﬂ']'iﬁl'lllll']ﬁl'iﬁ?uﬂ'iN'V]']\‘i‘v‘iﬁ’N KINEY

SNUALLDUANISVAFDUAIL

1) Weunsdauuauieuiesudr YsuRamhaulfiseu winaudy Surcharee thniinlaiifiu

30 Yaus asuuusnudivinmsvaaeu
2) AnAaipseaiiolae il Proving ring Lay Dial gauge (WU Hydraulic Jack sunm 3 fiu
3) fadsluan lagldieu wazdarsgunsallvimniuiiafu

s . { ¥ | 1 . . o 18 w A
4) e Hydraulic Jack walviuaneanauaslluiiu uazeuan Proving ring WleAntmiing

A9nUpenetration 0, 0.025, 0.050, 0.750, 0.100, 0.150, 0.200, 0.250, 0.300, 0.400 wag 0.500 ﬁy’a
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guﬁ 3.4 3Un13AAAY Field C.B.R. Test gﬂﬁ 3.5 3Un1svnadeu C.B.R. Test

3.7 gy Field density A2835 Sand cone Y83puNIwNIWUY Origin wazldarsuay

PU Usznaunieisnisnaaaundil

1) sanagldvinegatipgaouyin Uana) U minueslIansy SIuvnIELaZan

shuenls (w)

=

w & o A o v o i
2) Usuiiun Aagyinsnnaasliiseu 279 base plate nannzydnlviuy

YU

3) lfd191eAuaNgna base plate Anusvanm 10 gu.msudsbifunquuuadiodungny us
vauliSeu funiymeenanvauisaiuldnszlediuun Dlvanudy dwathuminlidniuduaey

P c &« &
WOWILU DS UR ALY

o a Yo ¢ 8 v 1 a I3 v a 3
4) ATVINNTIBEIVY base plate wdTaudutanaliselvaasedadasyaudiuudilnnnds
wivIanswluisminvamseimde (W2) iiunsvaorntunaulvindudulalunivuy fwdeuun

Waluvianuazeiauazinlulelésn
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WHUESN1TANE1AT8TENI9AY Origin wazAufildansuau PU

Sample
v ¥
Soil Properties Strength
v
v v v
Sieve Analysis Compaction C.B.R. Field Density
# Test
Soil 2
Salssfication y N e
USCS AASHTO ¥
Field C.B.R. Test

3U 3.6 waufannsAnunisssewinsdunsiglaindadns was Aunsionauss PU
3.8 Wn1suanIANFINUSVDIAENTR VDI IEY

NsWARIAUENNUSTRIHANSANYY Ussnoume mslSeulfloussminiunseasiden fu
funseaziBuniinauans Polyurethane l 1% , 3% , ua 5% lagraminAy aunsafnwIA LTS
ldnuanisdnuluiesufiinisuasauaus Tnensldngml wag m1s1e Wisuidsulaeldan CB.R
Jussduszneuanlunisiuisuiioy musisdananginssussarinanisyinisinaes W nisudesls

o [ a 5 (= E2
JuanNNIRaeNUNR 9 Tauwan ay waz fu Wusu
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uni 4
NANISANE

4.1 Unun

msfnwiidumsAnwiiouandliifiuiinisuas Polyurethane anansawfiurdaiuusadasls
wasgilumsinfe CBR. Test Fudunnmsgrulunutastradunisauau laglivinismeaeay

AanTRAulnsnanlifunsentauinaacifinuandes  warldifiduAulunnauiRansan

val o o o

dl' o a = I o o -=l' o 1 4 ar
maefulpauliiindeiuineuriduAunmanzanivanuneaiwludaqiy - leananimagay

WAANEANITAN AN
4.2 wansvagauaInNIvageuluieUfuning
4.2.1 NSNAFUVUINAALLASYLAVDILEAAY (Grain size and Soil classification)

PNnHan1saaaunuIndunsisrwinnarlifvuiunznay fe SP-sM lusyuu USCS way A-3
Tuszuu AASHTO Usenausie ms1e 91.93 % aznoufuivte] 8.07% L?Jui’aalaiquﬂzﬁUqwuwwq f14

A15199 4.1

A19199 4.1 Grain size Analysis

Sieves Sieves Weight of Weight of Weight of Cumulative Cumulative Percent
NO. Opening, Sieves, (g) Sieves + Soil Retained, Retained, Retained, (%) | Finer, (%)
(mm) Soil, (g) (g)
(g)
1/2" 12.5 788.9 788.9 0.00 0.00 0.00 100.00
3/8" 9.5 790.29 794.29 4.00 4.00 0.20 99.80
4 4.75 761.10 769.02 7.92 .92 0.40 99.60
10 2.00 638.43 728.41 89.98 97.90 4.90 85,24
40 043 370.53 82493 454.40 552.30 27.62 72.39
100 0.15 515.82 1710.00 1194.18 1746.48 87.32 12.68
200 0.08 514.84 606.98 92.14 1838.62 91.93 8.07
PAN - 318.14 479.47 161.33 1999.65 100.00 0.00




4.2.2 ANSNAFIUNITUABAAY (Compaction Test)

NNMIAaUAIILEASY nafldnnsAnwldinfunsisvuiamar livuiungnon
uay funsrewas Polyurethane 71 1% 3% waz 5% azldmamumuiiuuisgeamade fo 1.79
g/cc, 1.78 g/cc | 1.76 g/cc way 1.80 g/cc muddiu Taefl mnuduiivinsauads fo 11.67%
7.90 % ,9.33 % Wwag 7.90 % mudRU 5197l 4.2

mswﬁ 4.2 Average Compaction Test

Sample Average Maximum Dry Average Optimum Moisture
Density Content
(g/cc) (%)
fiu SP-SM 1,79 11.67
AU SP-SM naaray 1.74 7.90

Polyurethane i 1%

Al SP-SM viageay 1.76 9.33
Polyurethane 71 3%
AU SP-SM naINaw 1.80 7.90

Polyurethane i 5%

yInmsnaaasmadlndesaniumiinlianamyhuiiseiulelelseundafauiise

I
3 = [

v 1 ] o e ‘J o s - e = -
@379 Polyurethane wagszniwihuiiionleleleenunidudaiaziimsiuiitouavifnansySe

2
= =¥

Tu sriinsisiiilinaulumsuedafudiluriuiiteniedenlewss vk flddusvaeaulu
msuagamgldluiui Adeiidudanumunuiuuiegaedanauissmiild dusvdeauau

wilsgnRadiluvhujitenietedlesySaunu
4.2.3 mnadau C.B.R. Test

NANITNAFOUAINIUIUADIASY NattldannsAnwlanAunevunrasldfvufiunsney 3

A1 C.B.R. 1a8Y A 25.50% Aunsienas Polyurethane 71 1% 7937 1,2 ua 6 wu . 31 CB.R.
a e o w a =l 2 vod

Q88 ABD 27.35% , 33.60% Way 38.40% MIUERAU AunIienas Polyurethane 1 3% 7937 1, 2 ua

a1

6 wu. fiF CBR. 1Ay AD 32.65% , 36.20% way 45.15% AW WAL AUNTIBNEL Polyurethane

2.

71 5% #9137 1, 2 ua 6 vu. §iA1 CBR. 1ady Ao 46.35% , 51.05% wag 74.05% AINEIRU wasfnu

Wil 14 54 181 CBR. @l fe 129.90% R 15190 4.3
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o ' =
M197499 4.3 Aasn1sNngdau C.B.R

Sample Leave for C.B.R. Test No.1 C.B.R. Test No.2 Average

(%) (%) (%)

Origin - 23.0 28.0 255

SP-SM mixed PU 1hr 26.5 28.2 27.35
1%

2hrs 339 333 336

6hrs 37.7 39.1 38.4

SP-SM mixed PU Lhr 317 33.6 32.65
3%

2hrs o5 39.1 36.20

6hrs 44.8 45.5 45.15

SP-SM mixed PU hr 45.7 47 46.35
5%

2hrs 50.1 52 51.05

6hrs il 75 74.05

14 days 129.9 - 129.9

ausadnUeidus  CBR vesansfiviuna 1,3 Uaz5 % Ausesnatunadnsiwive

'
=

Wivuiiisuguuesidud CBR Mnniianiterlunasaeuluau lasaguil 4.1

C.B.R. - Time M3unauans 1%,3%,5%

y=56x+40.35 _

R*=0.999
70
60
°
y=2425x+ 30.725 ® PUI1Y
5 2 =.0.997] =5
; -------------- " ® PU3
A . e
B e gl eennenst ® « PU 58
B s Msgisseaenntt T . 14+
P B s IR Linear (PU 1%)
30| et v =19214x 4+ 27.352 sereeeees Linear (PU 3%)
. R® = 0.8418
Linear (PU 5%)
20
10
0
a 1 2 3 4 5 6 7

TIME(HR)

UM 4.1 anvuanspuduiusuesdn CBR Mulailenauasii 1% , 3% , 5%
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v = =% & Q‘ é/ 1 1 L 1
AsanslAiudUTINua ST UASHAAUR TR INLT L TITna LAa1nAN%C.B.R. Lay
Y a a £ P P o a o
AUTUVBINSINALANLINTW T ilalLUTUIMENS TnefiuSunans 1, 3 uags % Nszevian 6

3. l9A1 % C.B.R. WU 38.4 , 45.5 uag 74.05 AUEIAU

4.2.4 n1snagaU Field C.B.R. Test wag A1 Field Density Test

& oA A oa &

4 AA Ll s ol 1
NANSNAFDUTUNUNNWANAN UEDINUN AaNuAuTlen way AuAaunIm Juay 2 A1

v v o ) P O a - Y}
s¥gEiian 1,3 ,7, 14 wag 28 21U "ﬂ%L'ﬁUl@'T]ﬂL']ﬁ'] i ’mf\mﬁm’]ﬂ’] C.B.RUDuUAUNAL PU 1iunem

[
at a =l

vuduAumdsawazuutunounss Suilaasilaed 7 Suvutudumilondidn CB.R. 22.77 %uasii 28

Suilen CBR. 27.98 %uwayit 7 Fuuutuneuninilan C.B.R. 42.30 %uaxdl 285uild1 C.BR. 48.52%

Fans1afl 4.4, 4.5 uay JUR 4.2

A157971 4.4 Field C.B.R. Test on Clay Subgrade

Soil Type | Days Field Field Field Field 95% CBR
Density C.B.R. Density | CB.R. Compaction (%)
No.1 Test No.2 Test (g/cc)
(g/cc) | No.l (%) | (g/cc) | No.2 (%)
Origin = 1.70 10.90 1.70 9.10 1.70 10
1 1.60 23.67 1.64 26.89 1.71 | -
SP-SM 3 1.64 32.99 1.56 24.01 1.7 -
Mixed PU
504 7 1.56 46.11 1.60 42.34 1.71 =
14 1.58 40.05 1.60 49.20 1.71 -
28 1.56 46.68 1.60 48.52 171 -
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713197 4.5 Field C.B.R. Test on Concrete Subgrade

Soil Type | Days Field Field Field Field 95% CBR

Density C.B.R. Density C.B.R. Compaction (%)
No.1 Test No.2 Test (g/cc)
(g/cc) | No.1 (%) | (g/cc) | No.2 (%)

Origin - 1.66 9.33 1.67 9.33 1.66 9.33
1 1.49 1287 1.64 19.4 1.71 -
3 1.60 16.71 1.60 18.31 1.71 -
SP-SM
Mixed PU | 7 1.46 11.90 1.60 2277 1.71 -
5% 14 1.56 19.45 1.60 23.00 1.71 :
28 1.56 19.22 1.60 27.98 1 -

Relationship C.B.R. - Time

y.= 14.697In(x) +44.808

140 el SRR
i REE GHGY
=, o
120
100
Series]
o ® ONCONCRETE
| Bp 43
2 . ON CLAY
i cevenen Log (Seriesl)
60 i
E y = 8.0387In(x) +0.4165 «+reenes Log. (ON CONCRETE)
4 TREEGBIET T e
A b O WS 2 P> PR - Log. [ON CLAY)
40 . Y R g
+ y = 1.9566In(x) +11.23
: R? =0.8467
0 100 200 300 400 500 600 700 800
Time (hr.)

JUT 4.2 nsmlusasanuduiusasdr CBR. Aunadllenadeuludasufiinis waz Tusui

nsmuansliifuinsuasauutuiunounin duinasemiuudus suksresnaniing
seALTusugueIty uay Polyurethane Wusdsldunnilodisuiunsveassiuitlaldnauans
LLsiLfiaamnmsuma"’mluaumh‘j’mﬂumwaua’niﬁauﬁﬂauwuﬁﬁagnﬁﬁﬂwamﬁ’umﬂa‘[ﬂ‘dmLum
Wesidumhittunalillumsuasadsanas fn Dry Densitywazfn C.B.R. #ilé3slaianansaiiouivly

ViosUfuRnsla
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4.2.5 N5\ ULNBUIE1314 Field C.B.R. Test 1@z C.B.R. Laboratory Test

= =l ! =l = 1l = =
anseansssuneual C.B.R. EQE%EJ’UE)\W]UW‘E’]EJ’UUWWF}@81M@]UUW‘NW2§H@U LaE AUNTIBNEL

< ) v a wa v w <l
a3 Polyurethane 91 14 Tu TuauuwazieaujUinas ldananisei 4.6 wae 4.7

o P A o v a wa
M1519N 4.6 9]']5’]\1LU‘%HULWHUﬂ']WﬁJqﬂWﬂ‘ﬂﬂaQ C.B.R. Test 1”“9\31.]5]1]ﬂﬂ'\'ﬁLLaEﬂUﬁuqﬂJ"Uﬂﬂ n3Ig

SP-SM

Maximum C.B.R. Laboratory

Maximum Field C.B.R. Test

Maximum Field C.B.R. Test

(%)

Test on Clay Subgrade (%) on Concrete Subgrade (%)
(%)
25.50 9.33 10.9
Compare with Lab values 39.22 35.69

A15797 4.7 AnsraTeuifisuAMannfigaves C.B.R. Test TuvasufjuRnisuasluauiuvewmane

BanEaNATS Polyurethane 5 %

Maximum C.B.R. Laboratory

Maximum Field C.B.R. Test

Maximum Field C.B.R. Test

Test on Clay Subgrade (%) on Concrete Subgrade (%)
(%)
129.9 23.00 49.20

Compare with Lab values iy 4l 37.88

(%)
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NN 5

AyUnan1sANY

[

5.1 agunan1sinen assmuingUseasdnail
1) Anwinaaudinisiunisiumdmaznienisnmesmeiinazidon

INNITHINIFIMUNAUAINTEUU Unified (Unified Soil Classification System) wazluszuu

I a o a oo 1al o a da way 1 Y a o
AASHTO wuindudildifufunseifivuinaaglid dudufuiinuantdldflunsuadamseduiud

fifavisegiduduunindwhbimdwunmuvesiulaligannn
= way 7 o o o < =l 2 °
2) AnwpuanUAavemunsiumiaemnudinaeiduailodiumauans Polyurethane (PU)

nilueslfuinisuazluaunu

wainUTul gAML TBinadunlagnawes Polyurethane wuinasidusives

4 a @

ak-L:.vc o Ao s 2 & = v o w & o a
Polyurethane NPNFUWUNNIUNANEARD 5 LUDIRUAMEUNULINUNAY FINIBUNNIUYDIALU

8

WLTUINLANLINEY 5.09 ¥

= | v o ) Al - M Yo
3) Anwtaunwiowasans Polyurethane (PU) wanhuwauiuniedinazidun (elallsivi

o

nsauanladunieuen a1y iy aul Hu Wudiu

v

msnaasdluiuawiulaederulisagrinisnaassiuduiatatenieusn 1asuwUIN1saad
(=1 = = @ W 1 &/ = A'J s d‘l’ =y =
aunuiduaadunlad Ao WUaINUADARIBEIIULALABULNGA Wag wlasnundauuiuAuwidel 910
= -] v [ 1 o M val 1 o @ @
NsAnwaLiuledn Jadenauan iy wadwes tunn a4 lussezinan 28 Ju llddnasanidesu

WUANIUYDIRULABEN9LS

'
1 =

4) 1nnsihegwnaaevisluieslfuiinisuarluauiunud szegnaiiianshos QuLias

WUNMIUYBIRAUIUTUSEANTAINUINNTT 90 LU@J%L%W\"L’??%amma&jﬁﬂismm 7
a o w4y &5 Fo e o ) o Al v
5) Polyurethane aansaviiumaalagenn TneTusgiurununuadn wag n1sunsndla

wnsguRsIamiseljuRnislaelussesian 28 Ju Jadenssssuvdinatesinnlunisaniidy

a

WsavmAnn53UR laen1siiisn Polyurethane @u150anANumunvestunels Ineaininasluy

@ =

andnvliafianansalivinaunila
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5.2 ABLAUDUL

P ' v v W o A | woa v
1) ﬂ’limﬂaauqquiuauqu{,waﬂﬁaUlﬂﬁqiﬁumﬁﬂjf\]ﬁ]ﬂﬂqEJ'U@ﬂLW@ﬂﬂUﬂNaﬂjg‘ﬂUmaﬁfJﬂueL‘U

srazaNgd 28 Ju msAnwinluszaze

o a o 9 < Y 21 :d
2) miﬂﬁﬂ?iﬂﬂaa&d’luau’mv‘inmwLﬂaEJUEJ’IEJLﬂS@dR]ﬂﬂm’]EJ Lwaﬂqquﬁzmjﬂ‘h‘lﬂ'ﬁ“ﬂﬂaaq

Tunuauy
3) ASMSIAOUIIETS Polyurethane finanadswindauniolal

4) WuduuasalunIsnaaad waz wWutladelunisfnwd WU N1svAand CB.R. Test WUU Soak

= a4 a a 19 &
WAy U9 IWalLAUaZIATBINUIRNNTY

5) N15UADAAISIARTUNUANA I INNANESLazaslUTuRY LUE]\‘H)']HU’]'Q’H]QﬂﬂQL?ﬂIUV]']
aaa o e o “ %‘ v 1 L5 ! U d‘
UiAseniuiuans Polyurethane yivlviinilldkauiintiosndadr OMC 7ildanmsveaey

. w a wa | o [ 1 ' 1o
Compaction luesufUinisadenalinisuadaliwiuiviiiaas
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fM13790 N 1 Grain size Analysis Y89AUNIY

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

SIEVE ANALYSIS
Project : PU Test NO. @ 1
Location : Date of Request : -
Sample Description : nawiianzidon Date of Testing : 16/8/2561
Test by :
Tray NO. 1
‘Weight of tray g
‘Weight of tray + Dry soil g
Weight of Dry soil g 2000.00
Sieves Standard American Standard
Sieves NO. Sieves Opening ,mm | Weight of Sieves ,g | Weight of Sieves + Weight of Soil Cumulative Cumulative Percent Finer
Soil g Retained g Retained ,g Retained % Yo
12" 12.5 788.9 788.9 0.00 0.00 0.00 100.00
/8" 9.5 790.29 794.29 4.00 4.00 0.20 99.80
4 4.75 761.10 769.02 7.92 7.92 0.40 99.60
10 2.00 638.43 728.41 89.98 97.90 4.90 95.11
40 0.43 370.53 824.93 454.40 552.30 27.62 7239
100 0.15 515.82 1710.00 1194.18 1746.48 87.32 12.68
200 0.08 514,84 606.98 92.14 1838.62 91.93 8.07
PAN - 318.14 479.47 161.33 1999.95 100.00 0.00
Grain Size Distribution Curve
100.00
90.00
80.00
70.00
60.00 5
e
50.00 E
40.00 é
30.00
4 20.00
10.00
0.00
10.00 100 0.10 0.01

Diameter (mm)
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 -329 - 8333

SIEVE ANALYSIS
Project : PU Test NO. : 2
Location : Date of Request :
Sample Description : nawdinazidoa Date of Testing : 16/8/2561
Test by :
Tray NO. 1
‘Weight of tray g 120
Weight of tray + Dry soil g 1305.00
Weight of Dry soil g 1185.00
Sieves Standard American Standard
Sieves NO. Sieves Opening ,mm| Weight of Sieves ,g | Weight of Sieves + ‘Weight of Soil Cumulative Cumulative Percent Finer
Soil g Retained ,g Retained ,g Retained ,% Ve
12" 125 800 800 0.00 0.00 0.00 100.00
4 4.75 680.00 710.00 30.00 30.00 2.53 97.47
10 2,00 380.00 495.00 115.00 145.00 12.24 87.76
40 0.43 575.00 890.00 315.00 460.00 38.82 61.18
100 0.15 515.00 1150.00 635.00 I(l‘)?.l)U 92.41 7.59
200 0.08 275.00 355.00 80.00 1175.00 99.16 0.84
PAN 375.00 395.00 20.00 1195.00 100.84 -0.84
Grain Size Distribution Curve
100.00
90.00
80.00
70.00
60.00
g
50,00 J‘E
£
40.00 LS
30.00
20.00
10.00
0.00
10.00 0.10 0.01

Diameter (mm)

37




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

SIEVE ANALYSIS

Project : PuU Test NO. : 3
Location : = Date of Request : -
Sample Description : niwiaazibon Date of Testing : 16/8/2561
Test by :
Tray NO. 1
Weight of tray g 120
‘Weight of tray + Dry soil g 1385.00
‘Weight of Dry soil g 1265.00
Sieves Standard American Standard
Sieves NO. Sieves Opening ,mm| Weight of Sieves ,g | Weight of Sieves + Weight of Soil 8y lative Cumulati Percent Finer
Soil g Retained ,g Retained ,g Retained % Yo
1" 12.5 800 300 0.00 0.00 0.00 100.00
4 4.75 680.00 715.00 35.00 35.00 2,77 97.23
10 2.00 380.00 465.00 85.00 120.00 9.49 90.51
40 0.43 575.00 915.00 340.00 460.00 36.36 63.64
100 0.15 515.00 1200.00 685,00 1145.00 90.51 9.49
200 0.08 275.00 360.00 85.00 1230.00 97.23 2,77
PAN = 375.00 405.00 30,00 1260.00 V 99.60 0.40
Grain Size Distribution Curve
100.00
90.00
80.00
70.00
60.00 5
H
i
50.00 E
4000 &
30.00
20,00
10.00
0.00

10.00 0.01

Diameter (mm)
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A135199 ¥ 1 Compaction V4AUNIT Y

COMPACTION TEST

(Refer to ASTM D698)
Project : Soil Laboratory Testing Req. No : .
r
Location : & Date of Request : w
r
Sample From : Lab 5 Compaction Date of Testing :
r
Sample Description : Aunsy Type of Testing Modified Proctor
r
1.82
1.80 C
[
1.78
g |
:@ 1.76 1 \
£ L P
- — LR LR 4
@
] I 1748
A 174 NC }
e AN I
_ \
.
1.72 = 1P \
1
1.70 » (15698 |
1
I |
I
1.68 I
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Water Content %
Maximum Dry Density = 1.805 glee
Optimum Moisture Content = 12.20 %
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COMPACTION TEST

(Refer to ASTM D698)

Project : Soil Laboratory Testing Req. No : 60
r
Location : 5 Date of Request : =
r
Sample From : Lab 5 Compaction Date of Testing : 20/2/2013
r
Sample Description : Aunsiy Type of Testing Modified Proctor
r
1.82 |
T
1.80 £ 1
}
A\
I
L \
L]
1.78 7 [ 9
}
E‘ / 1
= 176 i N
=
Z #1743 ] N
z i N
3
2 14 L =
L i 746
=] ]
/ T
1.7% ]
| )
/ ]
1.70 .
1
T8C \
| [
1.68 ' }
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Water Content %
Maximum Dry Density = 1.806 glee
Optimum Moisture Content = 10.80 Y

41



SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02-329 - 8333

COMPACTION TEST

(Refer to ASTM DG698)
Project : Soil Laboratory Testing Req. No : 60
Location : - Date of Request : -
Sample From : Lab 5 Compaction Date of Testing : 20/9/2018
Sample Description : funi Type of Testing Modified Proctor
1.76 L
=== ...‘., e = e e S R
V4 \ 17R1
1741
1.74 X
/ \
Vi \
Fd
1.72 4
£ 171 \
\
A\
—_ 1.70 \
=1
A
S 892
‘E, \
w168 \
g
2 \
t. \
a 1.66
\
\
|
1.64 -
X
e
1.62
1.60
0.0 5.0 10.0 15.0 20.0 25.0
Water Content %
Maximum Dry Density = 1.754 glee
Optimum Moisture Content = 12.00 %o
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M15197 ¥ 2 Compaction F8AUNT AN PU 1%

SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Soil Laboratory Testing Regq. No :
r
Location : * Date of Request : -
r
Sample From: Lab 5 Compaction Date of Testing :
r
Sample Description : AUNite Type of Testing Modify
r
1.75 }
I
|
1
T
o f/ ™ HTHS
il o
/1 1,
y
]
1.7 [ \
% | \
g Il I
C i \
£ T
= 174 > |
i T3
a : \
£ T
5 " € 'I 1 781 ]
’ / 1
L]
I ¥ 1[728
i 1
1.73 / !
/
T
el 22 | !
1
1.72 ;
0.0 2.0 4.0 6.0 8.0 10.0 12,0
Water Content %
Maximum Dry Density = 1.750 glee
Optimum Moisture Content = 7.90 %
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SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' § INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)

Project : Soil Laboratory Testing 1 Req. No :
r
Location : s Date of Request : -
r
Sample From : Lab 5 Compaction Date of Testing :
Sample Description : Auniy Type of Testing Modify
r
1.74 1
|
P o
{ N
1.74 =
y \
I
ri ¥ AY
1.73 ¥
j 4 } .
1
1.73 / : N
E; TES I LY
S~
& n ] \
= 1
Z .
A Ln - 3\
= I \
(=] \
1.7 I
I T
1
1.71 : \
|
1.70 1 ¥ T[0T
]
1
1.70 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Water Content %
Maximum Dry Density = 1.740 glee
Optimum Moisture Content = 8.20 %
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SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Soil Laboratory Testing 1 Req. No :
r
Location : - Date of Request :
r
Sample From : Lab 5 Compaction Date of Testing :
Sample Description : AUnsiu Type of Testing Modify
r
1.75 }
1
1
1.74 k
= == el o T e T o B B o
FH
1.74 A
I
= \
Vi i
1.73 ]
E f ! 112
IR I \
z / I
= T Ly
& 1m / 1 \
t' Nz |
a
L@ e
I
I
1.71 1
|
1.71 1 \;
I N
A I P
L B2
1.70 i
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Water Content %
Maximum Dry Density = 1.740 glee
Optimum Moisture Content = 8.60 %
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Project :

Location :

Sample From :

Soil Laboratory Testing

Lab 5 Compaction

SCHOOL OF CIVIL ENGINEERING

COMPACTION TEST
(Refer to ASTM D698)
Req. No :
Date of Request :

Date of Testing :

FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

Sample Description : Aunity Type of Testing Modify
1.75 I
i
1.7 — A T-F = = T —= =
t \ 134
4 "E 1
1.74 HEEH
} \
i
1.74 . L}
— . \
(=] [
8 }
& 1m I ¥
z 1 \
‘B
g 1
a 1.78 T “
E‘ T \
1.72 ]
| \
\
| \
1.72 i
I \
\
1.71 f I
1
T
1.71 } 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Water Content %

Maximum Dry Density =

Optimum Moisture Content =

1.750 glee

9.10 Yo

46



SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Soil Laboratory Testing Req. No :
r
Location : Date of Request :
Sample From : Lab 5 Compaction Date of Testing :
Sample Description : fiunge Type of Testing Modify
1.7 |
]
1.76 1,1‘ 176
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By 14752
2 frr
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g | By
=
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1.74 37
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!
1.74 |
0.0 2.0 4.0 6.0 8.0 10.0 12.0
Water Content %

47



SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Soil Laboratory Testing Req. No :
r
Location : = Date of Request : “
r
Sample From : Lab 5 Compaction Date of Testing :
Sample Description : Aunsiy Type of Testing Modify
r
1.77 i
1 B8
\
1:97 IR ERY
[ 1IN
1t
M
1.76 113 \
\
T \
- 178 -
=1 (]
R }
=4 g2 : ! ‘\
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g 1.75 1 . \
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1.74 ]
I ]
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1 \
1.74 t i
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I
1.73 : {
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Water Content %
Maximum Dry Density = 1.770 glee
Optimum Moisture Content = 9.20 %
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SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Soil Laboratory Testing Req. No :
r
Location : x Date of Request : -
r
Sample From : Lab 5 Compaction Date of Testing :
Sample Description : Aunsie Type of Testing Modify
r
1.81 [
|
1.81 o7 ilol THO6
X
Y
7 I \
1.80 i
I I
J \
S
1.80 i t
- £ 1
g / .
8 1P / - +
) i \
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2 1® f 1
2y ] ¥
a 1 \
1.78 1 . \
7 L \
/ H=HH
1.78 7 i
£ 773 }
! \
1.77 - \
¥ 1169
I
1.77 L -
0.0 20 4.0 6.0 8.0 10.0 12.0
Water Content %
Maximum Dry Density = 1.810 glce
Optimum Moisture Content = 8.20 %
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Project :
Location :

Sample From :

SCHOOL OF CIVIL ENGINEERING

LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST
(Refer to ASTM D698)
Soil Laboratory Testing Req. No :
'- Date of Request :
r

Lab 5 Compaction Date of Testing :

FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY

Sample Description : Aunsiy Type of Testing Modify
r
1.80 II
\\ 4
1.79 f
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/ \
Ll \
Y
1.78 7y )
/
f
i 1
E 1.7 \‘
= ] y \
= I 1
= 176 {
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9
(= &1 755 Y
=) N i \
s 11 / : i1
N y
Trag T
1.74 \
\
1 \
\
1.73 . 1]724
|
1.72
0.0 2.0 4.0 6.0 8.0 10.0 12.0
Water Content %
Maximum Dry Density = 1.790 glee
Optimum Moisture Content = 8.00 %
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SCHOOL OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 02 - 329 - 8333

COMPACTION TEST

(Refer to ASTM D698)
Project : Soil Laboratory Testing Req. No :
r
Location : - Date of Request :
r
Sample From : Lab 5 Compaction Date of Testing :
Sample Description : Aunsiu Type of Testing Modify
r
1.81 1
= — =
1.80 - 7
b o X
V4
, U
kan F1i8 I \
— \
\
—
~
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S 1ad \
=] I \
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-
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\
1.76 \
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0.0 2.0 4.0 6.0 8.0 10.0 12.0
Water Content %
Maximum Dry Density = 1.800 glee
Optimum Moisture Content = 7.90 %
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Project :
Location :

Sample From :

Sample Description :

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

Lab 6 C.B.R. (Unsoaked)

100% Compaction (Modified Proctor)
95% Compaction (Modified Proctor)

35.00

niw Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL

(g/ee.) (%) (%)

12 1.60 11.35 %

25 1.64 20.16 =

56 1.70 27.96 ™
1.790 glcc.
1.701 glce. CBR. = 28 Y

$ 1135

y = 269.79In(x) - 115.06

1.62 1.64 1.66 1.68 1.70
Dry Density(g/cc)
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Project :
Location :
Sample From :

Sample Description :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

Lab 6 C.B.R. (Unsoaked)
0

Type of Compaction :

100% Compaction (Modified Proctor)
95% Compaction (Modified Proctor)

100.00
‘ %000 |-
80.00 -
7000 +-
‘ 60.00 ’

50.00

C.B.R.(%)

40.00

30.00

20.00 |

10.00

0.00 +——

No. of Blows Density CB.R. SWELL
(g/ce.) (%) (%)
12 1.63 17.00 .
25 1.70 23.33 -
56 175 27.33 -
1.79 glce.
1.70 glcc. C.BR. 29

1.66

1647899

=

4%7629.68 1 72

i (TR /TN & T

1.74

Dry Density(g/cc)
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Modified Proctor
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Project :
Location :

Sample From : C.B.R.(UNSOAKED)

LADK

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' § INSTITUTE OF TECHNOLOGY

RABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ce.) (%) (%)
12 1.69 25.60 -
25 1.65 26.60 .
56 1.% 38.00 -
100% Compaction (Modified Proctor) 1.95 glee.
95% Compaction (Modified Proctor) 1.66 glec. CBR. 26.5 %
40.00 - — X e v
’ ! ‘ + 3800
35.00 | - 5
30.00 1
2500 |- * IZS-'ED ¢ 2560 i
£ f y=235.79In(x) - 93.035
« 2000 3 aw i ’
[ 4] | 1
(8] ‘ { [
1500 . & ,I,_, _,_ L Al T 1 e I o I, PR . N 5 &Y
| 1 |
, . | ‘
10.00 - ! A . -
I |
| |
i
S.CD | . — _ SN . . S — Q N ae WS ST i —
| [ ! i
! ! i f
0.00 - - — — — —— —
1.64 1.65 1.66 1.67 1.68 1.69 1.70 1.71 1.72
Dry Density(g/cc)
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Project :

Location :

Sample From :

Sample Description :

100% Compaction (Modified Proctor)
95% Compaction (Modified Proctor)

C.B.R.(%)

40.00

35.00

30.00

25.00 +

20.00

15.00

10.00

5.00

0.00

Lab 6 C.B.R. (Unsoaked)

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

Modified Proctor

1.65

Dry Density(g/cc)

56

0 Type of Compaction :
No. of Blows Density CB.R. SWELL
(g/ce) (%) (%)
12 1.64 25.87 =
25 1.68 30.67 =
56 1.70 34.00 -
1.78 glce.
1.66 glce. C.B.R 28.2 Yo
|
i 34.00
| | | |
i i | | y=208.85In(x)- 77.61
! 1 f \
{ { i
— A A . f aus
I
‘ |
i !
|
1.66 1.67 1.68 1.69 1.70 171
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location :
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/cc.) (%) (%)
12 1.68 35.00 -
25 1.69 39.99 e
56 1.74 45.33 5
100% Compaction (Modified Proctor) %5 glce.
95% Compaction (Modified Proctor) 1.66 g/cc. C.B.R. 33.9 %
50.00 4 o I I
45.00 T
\
40.00 ‘
z ? ! =139.36x-197.42
« 3500 | 4 3500 y ot :
@ |
J | [
3000 |- - - - — - -
[
2500 | .
i i | | |
f | | | f
20.00 | Rl | | R T LT FeN Al & | | | N L& &
1.68 1.69 1.70 1.71 1.72 1.73 1.74 1.75

Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location : =
Sample From : Lab 6 C.B.R. (Unsoaked)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density CBR: SWELL
(g/cc.) (%) (%)
12 1.66 33.33 =
23 1.72 43.33 E
56 1.79 59183 #
100% Compaction (Modified Proctor) 1.75 glee.
95% Compaction (Modified Proctor) 1.66 glee. CB.R. 833 %
60.00 5 T — - ] T =
i ‘ |
55.00 |
50.00 ‘— y
|
45.00 |
|
© 40.00 |
o |
J
35.00
30.00 - - $H Rt ] ‘ ~
25.00 {
20.00 +———— E-a 4 ' .1 . A O L e el ] | 0] 4 - -
1.64 1.66 1.68 1.70 1.72 1.74 1.76 1.78 1.80

Dry Density(g/cc)
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Project :
Location :

Sample From :

C.B.R.(UNSOAKED)

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.BR. SWELL
(g/ce.) (%) (%)
12 1.64 35.87 =
25 1.67 32.00 =
56 1.75 62.67 =
100% Compaction (Modified Proctor) 1.75 glce.
95% Compaction (Modified Proctor) 1.66 glce. C.B.R 3T %
! 7000 | — ——
| i :
! |
60.00 -
50.00 “
F 40.00
]
o
< 30.00 |
|
| 20.00 oy 1 /
‘ | ‘
. 10.00 - - s L ! ‘ - -
[ |
0.00 A W VER.A A/ AN AR S SN S ) S B
1.62 1.64 1.66 1.68 1.70 1.72 1.74 1.76 1.78
Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location : =
Sample From : Lab 6 C.B.R. (Unsoaked)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.BR. SWELL
(glce.) (%) (%)
12 1.65 30933 =
2D 1.69 45.33 =
56 1.80 74.67 i
100% Compaction (Modified Proctor) 1.7% g/ce.
95% Compaction (Modified Proctor) 1.66 glece. CB.R. 39.1 %
90.00 8 ; ET - T N
i i : : |
. 80.00 1= —— T L - -
| 1 ‘ 1
70.00 +
60.00 - I
| & s0.00 {
e \
)
o 40.00
[ | |
30.00 | f I b } & 33553 55N D) : = e
2000 ; se il
10.00 =4 : : s .
| | | |
0.00 [N L | B TN IR COIL G [T [ I D RIOEA W[ a. | | &4 |
1.64 1.66 1.68 1.70 1.72 1.74 1.76 1.78 1.80 1.82
Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Mu
Location : -
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.BR. SWELL
(g/ce.) (%) (%)
12 1.69 3533 @
25 1.74 42.00 .
56 1.76 49.33 i
100% Compaction (Modified Proctor) 1.47 glce.
95% Compaction (Modified Proctor) 1.68 glce. CBR. 31.7 %
60.00 i s
50.00 ‘ 1
40.00 !
I
g |
e 30.00 |
o |
d i | 1
20.00 | | s : i -
1000 +————— ] o A 44
; i i I .
0.00 | - !,ﬁ . UK o &' Ll ABRNSZ 39 7, Li] | W w47 L

1.67 1.68 1.69 1.70 1.71 1.72 1.73 1.74 1.75 1.76 1.77
Dry Density(g/cc)

61



DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Mu
Location : -
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(gfec) (%) (%)
12 1.69 3333 =
25 1.74 42.00 =
56 1.76 49.33 -
100% Compaction (Modified Proctor) 1.73, glece.
95% Compaction (Modified Proctor) 1.68 g/ce. C.B.R. B % %
60.00 4 1 > T = T
| | |
| .
i 50.00 - . " I ; l f | 1 § 7 1 & 49.33
| | |

\ ; ‘ y=350.51In(x)--150.13 |

'R WA i st 4 1%

171 1.72 1.73
Dry Density(g/cc)

000 —2 R &L | || ] VALK | o I L
1.74 1,75 1.76 1.77
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location :
Sample From : Lab 6 C.B.R. (Unsoaked)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density CEB:R: SWELL
(g/ce.) (%) (%)
12 1.66 B8:53 s
25 1.69 42.00 5
56 1.83 96.00 5
100% Compaction (Modified Proctor) =77 g/ce.
95% Compaction (Modified Proctor) 1.68 glee. C.B.R. 39.1 %o
120.00 I 7 ol | DR AEEE- - -BE BN T T
| | 1 |
100.00 w[ - '
80.00
g
©  60.00
0 \
(8] |
I
40.00 | -
; |
20.00 '
a : - | . r . J |
0.00 | [l NS ey | [T TSl A Wl 1o | ][] S VAV & |
1.64 1.66 1.68 1.70 1.72 1.74 1.76 1.78 1.80 1.82 1.84 1.86

Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location :
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.BR. SWELL
(g/ce.) (%) (%)
12 1.67 3333 =
25 171 43.55 -
56 1.82 93.33 =
100% Compaction (Modified Proctor) 1.77 glce.
95% Compaction (Modified Proctor) 1.68 glec. C.BR. 809 %
100.(]] T I | I 1= LW | | & | ) 1' - —"T ——
: i | ! | ‘ # 93.33
90.00 & ! - — ] 1 DoNCE 18 Te foi =
! 8000 Jra—-—onefed ey M
| ! |
70.00 - E e o
__ 60,00 | : zznslin{x}-341fse---——¢- - Am e, |
X i !
< 5000 | ‘
o
; ® 4355
“ 4000 | ! :
30.00
20.00 |
10.00 | - ‘ e , ‘
[ ’ 5 z | i
0.00 (W% T (AN SSEANBRA B L a8 Y il W L N T T (] -

1.64 1.66 1.68 d#70, 1.72 1.74 1.76 1.78 1.80 1.82 1.84
Dry Density(g/cc)

64



A15790 A 7 Wan1sMAEau C.B.R. Test UIAUNTIETNALATS PU 3 % naafiald 6 .

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location : -
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.BR. SWELL
(g/ce.) (%) (%)
12 1.61 3253 &
25 1.78 61.67 =
56 1.80 66.67 -
100% Compaction (Modified Proctor) 1.5/ glce.
95% Compaction (Modified Proctor) 1.68 glce. CBR. 44.8 %
70.00 l T e = =7
£ |
o |
o \
J 30.00 3
20.00 = _
10.00 - ‘ -
I ! |
| { ‘ | | |
0.00 | S——— W. W o O . Tt Poo g S | I . g 8 " —
1.68 1.70 1.72 1.74 1.76 1.78 1.80

Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Soil Laboratory Testing Req. No. 60
Location : Req. Date :
Sample From : Lab 6 C.B.R. (Unsoaked) Date of testing : 6/10/2561
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ce)) (%) (%)
12 1.69 48.00 -
25 1.78 58.67 ”
56 1.80 74.67 2
100% Compaction (Modified Proctor) 1:7T glec.
95% Compaction (Modified Proctor) 1.68 glce. C.B.R. 45.5 %
80.00 I
f ! | .67
70.00 +— i
60.00 |-
50.00 -
g
< 40.00
@ {
J . { i
30.00 | '
[
20.00 f N *
10.00 - -
0.00 I . W N > SN 1 ABaSNull N - /iER VO - -y .
1.68 1.70 172 1.74 176 1.78 1.80

Dry Density(g/cc)
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Project :

Location :

Sample From :

Sample Description :

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY

LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

C.B.R.(UNSOAKED)

100% Compaction (Modified Proctor)
95% Compaction (Modified Proctor)

C.B.R.(%)

100.00

90.00

80.00

70.00

B

60.00 -

50.00

40.00

30.00

20.00

10.00

0.00 +

0 Type of Compaction :
No. of Blows Density CBER, SWELL
(g/ce.) (%) (%)
12 1.68 36.00 =
25 1.75 56.00 =
56 1.83 88.00 -
1.80 glec.
1.71 glcc. C.BR. 45.7

1.74 1.76

1.78

Dry Density(g/cc)
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Project :

Location :

Sample From :

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

Lab 6 C.B.R. (Unsoaked)

Sample Description: 0

Type of Compaction :

Modified Proctor

100% Compaction (Modified Proctor)

95% Compaction (Modified Proctor)

C.B.R.(%)

50.00

80.00

70.00

60.00

50.00

40.00 |

30.00

20.00

10.00

0.00

No. of Blows Density CB.R. SWELL
(g/cc.) (%) (%)
12 1.68 34.67 -
25 1.73 55.33 -
56 1.79 8533 =
1.80 glec.
1.79 g/cc. CBR, 47 %
: ‘ 8533 |
. - = e | |
| 1 | -
| | |
| v =#23%3m(x) -394.&9 i
| |
| | 2 3
| [ | \
1.66 1.68 1.70 472 1.74 1.76 1.78 1.80
Dry Density(g/cc)
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Project :
Location :

Sample From :

Sample Description :

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

C.B.R.(UNSOAKED)

Modified Proctor

100% Compaction (Modified Proctor)
95% Compaction (Modified Proctor)

0 Type of Compaction :
No. of Blows Density C.B.R. SWELL
(g/cc.) (%) (%)
12 %73 52.00 -
25 176 74.89 c
56 1.82 88.00 =
1.80 g/ce.
1.7, g/ec, C.B.R. 50.1 %

100.00 - 3

g 90.00 |-

80.00

70.00

60.00 |

50.00

C.B.R.(%)

40.00

30.00

20.00

0.00

10.00 |

1.76

f
=
I

Ty =366.2x-576.06

Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location :
Sample From : Lab 6 C.B.R. (Unsoaked)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density CB.R. SWELL
(g/cc.) (%) (%)
12 1.70 46.67 =
25 1.76 76.67 =
56 1.79 82.00 =
100% Compaction (Modified Proctor) 1.80 glcc.
95% Compaction (Modified Proctor) 1.71 glec. CB.R. W4 %o
90.00 T T Y -
80.00 | 5 % 82.00 ‘
} ) i |
70.00 ' — ! - ! - ——
60.00 | - - i — +— - -
[ | | y=419.07x-664.01
& 50.00 \ L S s — 3
= ' |
o i
‘.j 4000 ’_ - — 4 =, LR A TS e i__. e S— -
3000
|
20.00 ‘ !
10.00 +—— s Vi = i i N
| ' i
o0 —a W " 91— MAN AN @GP N AErd — | e ¥y |
1.70 1.72 1.74 1.76 1.78 1.80 1.82
|
| Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location :
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ec) (%) %)
12 1.71 72.67 -
25 1.76 94.00 =
56 1.76 86.67 =
100% Compaction (Modified Proctor) 1.80 glce.
95% Compaction (Modified Proctor) 1.71 glee. QB+ T3 %
100.00 -
90.00 !
! 80.00 |
70.00 l
_ 60.00
&£
€  50.00 |
a ‘ ‘ | | ‘
< 4000 | _— | }
30.00 1 =¥ Koo =1 » 0 - tie
2000 +o—=—F - —
: | ‘ | | |
10.00 | 4 - b4 4 S ! =]
I ‘ | i
0.00 +—— i _ g |9 Nl Nl i | TR . W e A L1
1.70 7T 1.72 173 1.74 1.75 1.76 1.77

Dry Density(g/cc)
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location : -
Sample From : Lab 6 C.B.R. (Unsoaked)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ee) (%) (%)
12 1.67 64.00 =
25 1.72 82.00 -
56 1.80 88.00 =
100% Compaction (Modified Proctor) 1.80 glce.
95% Compaction (Modified Proctor) 1.7% g/cc. CB.R. 75 %
100.00 | i T ) T | v r 2 m
} | } |
90.00 +——- ¥ I VoL NN TR S I L
|}
80.00 !
70.00 | ==
‘ ¢ 64.00 |
g PIreyRFFcdin y=29014In(9-80911
= ‘ | ‘ |
< 50.00 - B S mieain ! =
- ‘ :
“ 4000 SAL g e |
30.00 - - f d i
[ i
2000
10.00 i = 1Y s : i - 7 = ] £
| { | I ] ‘
| f l i .
0.00 | R L[ |1 1B VARAW XST U SRl | | He» W L T L [ @& [ @& ||
164 1.66 1.68 1.70 1.72 1.74 1.76 178 1.80 1.82

Dry Density(g/cc)

72



A1319% A 11 #an13NAaaU C.B.R. Test UaIRUNTBTANALATS PU 5 % wdanaly 14 Sy

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
SUMMARY OF RESULTS (CBR-UNSOAKED)
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane
Location : -
Sample From : C.B.R.(UNSOAKED)
Sample Description: 0 Type of Compaction : Modified Proctor
No. of Blows Density C.B.R. SWELL
(g/ce.) (%) (%)
12 1.67 106.67 -
25 175 160.67 -
56 L7 153.33 %
100% Compaction (Modified Proctor) 1.80 glec.
95% Compaction (Modified Proctor) 1.7l glee. G.BR. 129.9 %
180.00 | - = W Wl W P p —rif T
1 E | 1
160.00 24 ‘ | ® 16067

® 15333

140.00 —— o vy
12000 ——

100.00 |

C.B.R.(%)

80.00 { s ¢ =
60.00 | + — e
40.00 {——— ey — b
| 20.00 —————— —— — < N L

: 000 ——L S W | v T | AR AL V| el | AN  § i N S
| 1.66 1.68 1.70 1.72 1.74 1.76 1.78

Dry Density(g/cc)
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glce 1.70

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g =

% WATER CONTENT AFTER SOAKING % -

% ABSORBTION % .

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 182.00 60.67
0.050 224.00 74.67
0.075 245.00 81.67
0.100 273.00 91.00
0.150 306.60 102.20
0.200 315.00 105.00
0.250 322.00 107.33
0.300 322.00 107.33
0.400
0.500 < 5
0.600 F .
% CB.R. at 0.1" = 9.10 %
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Testand C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glce 1.70

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING %

% ABSORBTION %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 140.00 46.67
0.050 217.00 72433
0.075 274.40 91.47
0.100 327.60 109.20
0.150 394.80 131.60
0.200 420.00 140.00
0.250 427.00 142.33
0.300 427.00 142.33
0.400 427.00 142.33
0.500
0.600
% CBR.at 0.1" = 10.90 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.64

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g

% WATER CONTENT AFTER SOAKING %

% ABSORBTION % .

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 247.15 82.38
0.050 411.92 137.31
0.075 597.28 199.09
0.100 756.90 252.30
0.150 1040.10 346.70
0.200 1210.02 403.34
0.250 1297.55 432.52
0.300 1333.59 444,53
0.400
0.500 - 3
0.600 = &
% CBR. at 02" = 26.89 Yo
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g o

% WATER CONTENT AFTER SOAKING % ]

% ABSORBTION % -

C.B.R. LOAD TEST DATA -

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 102.98 3433
0.050 211.11 70.37
0.075 329.54 109.85
0.100 473.71 157.90
0.150 756.90 252.30
0.200 1004.06 334.69
0.250 1235.76 411.92
0.300 1287.25 429.08
0.400 0.00 0.00
0.500
0.600
% CBR. at 02" = 23.67 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows

(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY gfce 1.64

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g S

% WATER CONTENT AFTER SOAKING %

% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 329.54 109.85
0.050 602.43 200.81
0.075 782.65 260.88
0.100 988.61 329.54
0.150 1467.47 489.16
0.200 1441.72 480.57
0.250 0.00 0.00
0.300 0.00 0.00
0.400
0.500 - 3
0.600 g &
% CB.R. at 0.1" = 32.99 %
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glce 1.56

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING % =

% ABSORBTION %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 205.96 68.65
0.050 386.18 128.73
0.075 520.05 17385
0.100 720.86 240.29
0.150 875.33 291.78
0.200 901.08 300.36
0.250 901.08 300.36
0.300
0.400
0.500
0.600
% CBR. at 0.1" = 24,01 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glee 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g R

% WATER CONTENT AFTER SOAKING % ¥

% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 386.18 128.73
0.050 720.86 240.29
0.075 1045.25 348.42
0.100 1343.89 447.96
0.150 1709.47 569.82
0.200 2075.05 691.68
0.250 2389.14 796.38
0.300 0.00 0.00
0.400
0.500 = N
0.600 = v
% CBR. at 0.2" = 46.11 %
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glcc 1.56

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g =

% WATER CONTENT AFTER SOAKING % ¥

% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 267.75 89.25
0.050 592.14 197.38
0.075 926.82 308.94
0.100 1220.31 406.77
0.150 1585.89 528.63
0.200 1905.13 635.04
0.250 0.00 0.00
0.300 0.00 0.00
0.400 0.00 0.00
0.500
0.600
% CBR. at 02" = 4234 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.56

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g c

% WATER CONTENT AFTER SOAKING % =

% ABSORBTION Yo =

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 396.47 132.16
0.050 746.61 248.87
0.075 952.57 317.52
0.100 1132.78 377.59
0.150 1544.70 514.90
0.200 1802.15 600.72
0.250 1956.62 652.21
0.300 0.00 0.00
0.400
0.500 % 3
0.600 = d
% CB.R. at 02" = 40.05 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glec 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g

% WATER CONTENT AFTER SOAKING %

% ABSORBTION ) %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, bbs. LOAD, psi.
0.000 0.00 0.00
0.025 484.01 161.34
0.050 834.14 278.05
0.075 1060.69 353.56
0.100 1379.93 459.98
0.150 1936.02 645.34
0.200 2214.07 738.02
0.250 2296.45 765.48
0.300 0.00 0.00
0.400 0.00 0.00
0.500
0.600
% CBR. at 02" = 49.20 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glec

DRY DENSITY glec 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING % -

% ABSORBTION % .

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 283.20 94.40
0.050 669.37 907
0.075 957.71 319.24
0.100 1400.53 466.84
0.150 1750.66 583.55
0.200 2100.79 700.26
0.250 2471.52 823.84
0.300 0.00 0.00
0.400 0.00 0.00
0.500
0.600
% CBR. at 02" = 46.68 v
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Testand C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glec 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g .

% WATER CONTENT AFTER SOAKING % ]

% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 355.28 118.43
0.050 576.69 192.23
0.075 973.16 324.39
0.100 1292.40 430.80
0.150 1673.43 557.81
0.200 2183.18 TEi=3
0.250 2517.86 839.29
0.300 0.00 0.00
0.400
0.500 2 =
0.600 v i
% CB.R. at 02" = 48.52 %
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Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glce 1.63
SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g =
% WATER CONTENT AFTER SOAKING % -
% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 105.00 35.00
0.050 161.00 53.67
0.075 200.20 66.73
0.100 228.20 76.07
0.150 266.00 88.67
0.200 284.20 94.73
0.250 289.80 96.60
0.300 301.00 100.33
0.400
0.500 - -
0.600 - s

% CBR. at 0.1" = 7.61 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.68

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g .

% WATER CONTENT AFTER SOAKING %

% ABSORBTION %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 126.00 42.00
0.050 221.20 73.73
0.075 261.80 87.27
0.100 280.00 93733
0.150 295.40 98.47
0.200 305.20 101.73
0.250 294.00 98.00
0.300 294.00 98.00
0.400 294.00 98.00
0.500
0.600
% CBR. at 0.1" = 933 Az
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Testand C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.64

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g =

% WATER CONTENT AFTER SOAKING Yo -

% ABSORBTION % =

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 123.58 41.19
0.050 386.18 128.73
0.075 509.75 169.92
0.100 581.84 193.95
0.150 643.63 214.54
0.200 736.31 245.44
0.250 823.84 274.61
0.300 875.33 291.78
0.400 0.00 0.00
0.500
0.600
% C.BR. at 0.1" = 19.40 %

89



Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.49

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING %

% ABSORBTION %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, lbs. LOAD, psi.
0.000 0.00 0.00
0.025 190.51 63.50
0.050 216.26 72.09
0.075 252.30 84.10
0.100 334.69 111.56
0.150 463.41 154.47
0.200 561.24 187.08
0.250 617.88 205.96
0.300 689.97 229.99
0.400
0.500 z -
0.600 2 :
% CBR. at 02" = 12.47 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muc

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glee 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g

% WATER CONTENT AFTER SOAKING %

% ABSORBTION %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 216.26 72.09
0.050 319.24 106.41
0.075 411.92 13731
0.100 489.16 163.05
0.150 628.18 209.39
0.200 751.75 250.58
0.250 803.24 267.75
0.300 844.44 281.48
0.400 865.03 288.34
0.500
0.600
% CBR. at 02" = 16.71 %o
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Relationship between C.B.R, Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glce 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING % -

% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD., Ibs. LOAD, psi.

0.000 0.00 0.00
0.025 185.36 61.79
0.050 303.79 101.26
0.075 417.07 139.02
0.100 525.20 175.07
0.150 720.86 240.29
0.200 823.84 274.61
0.250 906.22 302.07
0.300 942.27 314.09
0.400
0.500 = ~
0.600 7 &

% CBR. at 02" = 18.31 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)

Project : Relationship between C.B.R. Laboratory Testand C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.46

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING % &

% ABSORBTION % =

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 205.96 68.65
0.050 262.60 87.53
0.075 324.39 108.13
0.100 406.77 135.59
0.150 473.71 157.90
0.200 535.50 178.50
0.250 550.94 183.65
0.300 0.00 0.00
0.400
0.500 3 3
0.600 = N
% C.B.R. at 0.1" = 13.56 %o
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glec 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING % -

% ABSORBTION % .

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, lbs. LOAD, psi.
0.000 0.00 0.00
0.025 159.62 53.21
0.050 303.79 101.26
0.075 458.26 152Y5
0.100 566.39 188.80
0.150 8§28.99 276.33
0.200 1024.65 341.55
0.250 1163.67 387.89
0.300 1276.95 425.65
0.400 1395.38 465.13
0.500
0.600
% CBR. at 02" = 225 %
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' SINSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glee

DRY DENSITY glee 1.56

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g =

% WATER CONTENT AFTER SOAKING % #

% ABSORBTION % a

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 190.51 63.50
0.050 329.54 109.85
0.075 463.41 154.47
0.100 556.09 185.36
0.150 669.37 22312
0.200 767.20 255.73
0.250 0.00 0.00
0.300 0.00 0.00
0.400
0.500 = N
0.600 2 =
% CB.R. at 0.1" = 18.54 %
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333

C.B.R TEST (UNSOAKED), 12 Blows

(Refer ASTM D1883)

Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glce 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g -

% WATER CONTENT AFTER SOAKING Y =

% ABSORBTION % -

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, lbs. LOAD, psi.
0.000 0.00 0.00
0.025 154.47 51.49
0.050 283.20 94.40
0.075 494.30 164.77
0.100 689.97 229.99
0.150 823.84 274.61
0.200 968.01 322.67
0.250 1101.89 367.30
0.300 1132.78 377.59
0.400 0.00 0.00
0.500
0.600
% CB.R. at 02" = 23.00 %o
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT ' S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 12 Blows
(Refer ASTM D1883)
Project : Relationship between C.B.R. Laboratory Testand C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glce

DRY DENSITY glee 1.56

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g %

% WATER CONTENT AFTER SOAKING % 2

% ABSORBTION % z

C.B.R. LOAD TEST DATA -

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 159.62 S8
0.050 278.05 92.68
0.075 422.22 140.74
0.100 514.90 171.63
0.150 689.97 229.99
0.200 865.03 288.34
0.250 968.01 322.67
0.300 1050.40 350.13
0.400 1081.29 360.43
0.500
0.600
% CB.R. at 02" = 19122 %o

97



Project :

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING, KING MONGKUT 'S INSTITUTE OF TECHNOLOGY
LADKRABANG BANGKOK THAILAND. TEL. 0-2329-8333
C.B.R TEST (UNSOAKED), 56 Blows
(Refer ASTM D1883)
Relationship between C.B.R. Laboratory Test and C.B.R Field Test of Muddy Sand improved by Polyurethane

COMPACTION DATA

WET DENSITY glec

DRY DENSITY g/ec 1.60

SAMPLE WEIGHT BEFORE SOAKING g

% WATER CONTENT BEFORE SOAKING %

SAMPLE WEIGHT AFTER SOAKING g

% WATER CONTENT AFTER SOAKING %

% ABSORBTION %

C.B.R. LOAD TEST DATA

PENETRATION, in. LOAD, Ibs. LOAD, psi.
0.000 0.00 0.00
0.025 386.18 128.73
0.050 592.14 197.38
0.075 736.31 245.44
0.100 839.29 279.76
0.150 978.31 326.10
0.200 1045.25 348.42
0.250 1065.84 355.28
0.300 1107.04 369.01
0.400
0.500 - -
0.600 - &
% CBR. at 0.1" = 27.98 %
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FIELD DENSITY SAN DCON E M ETHOD
Sample No.

initial weight of jar+sand,W1 (g.) 7826 7993 8020 7428
Final weight of jar+sand,W2 3089 2846 2989 2419
Total weight of sand Used, W3=W1-W2 4737 5147 5031 5009
Weight of sand in cone, W4 2198 2198 2198 2198
weight of sand in hole, W5 2539 2949 2833 2811
Unit weight of sand 1.63 1.63 1.63 1.63
Volume of sand 1557.669| 1809.202| 1738.037| 1724.54
Wet weight of soil+Pan 3372 4163 3777 3711
weight of Pan 541 541 541 541
Wet weight of soil WT 2831 3622 3236 3170
Wet Unit weight of soil 1.81746| 2.001987| 1.861871| 1.838171

Container Number m250 m-16 m-58 m-236
Weight of wet soil+container 114.47 120.76 199.04 153.65
Weight of dry soil+container 105 108.5| 181.36| 138.08
Weight of water 9.47 12.26 17.68 15.57
weight of container 13.84 14.46 15.08 14.03
Weight of dry soil 91.16 94.04| 166.28| 124.05
Water content,w 10.38833| 13.03701| 10.63267| 12.55139
Dry density of soil 1.646424| 1.77109| 1.68293| 1.633184
Maximum dry density 1.8 1.8 1.8 1.8
Percent of compaction 91.46798| 98.39389| 93.49613| 90.73245

on concrete on clay
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FIELD DENSITY SA

NDCONE METHOD

Sample No. 1 6
initial weight of jar+sand,W1 (g.) 8170 8436 8334 8308 8069 8131
Final weight of jar+sand, W2 3574 3846 3650 3635 3689 3831
Total weight of sand Used W3=W1-W2 4596 4590 4684 4673 4380 4300
Weight of sand in cone,W4 2198 2198 2198 2198 2198 2198
weight of sand in hole, W5 2398 2392 2486 2475 2182 2102
Unit weight of sand 1.63 1.63 1.63 1.63 1.63 1.63
Volume of sand 1471.166| 1467.485| 1525.153| 1518.405| 1338.65| 1289.571
Wet weight of soil+Pan 3062 2816 2850 2991 2821 2792
weight of Pan 580 580 580 580 654 654
Wet weight of soil WT 2482 2236 2270 2411 2167 2138
Wet Unit weight of soil 1.687098| 1.523696| 1.488375| 1.587851| 1.618795| 1.657916
Container Number R13 m-05 m-43 p4 m-02 m-03
Weight of wet soil+container 111.68 87.38] 134.34] 125.27 90| 132.12
Weight of dry soil+container 109.35 85.97| 132.45| 123.44 87.4| 128.06
Weight of water 2.33 141 1.89 1.83 2.6 4.06
weight of container 14.91 14.06 19.05 14.06 1877 13.53
Weight of dry soil 94.44 71.91 113.4| 109.38 73.63] 114.53
Water content,w 2.467175] 1.960784| 1.666667| 1.673066| 3.531169| 3.544923
Dry density of sail 1.646476| 1.494394| 1.463975| 1.561722| 1.563582| 1.601157
Maximum dry density 1.8 1.8 1.8 1.8 1.8 1.8
Percent of compaction 01.4709| 83.02188| 81.33196| 86.76233| 86.86566| 88.95314

3

ON CONCRETE
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FIELD DENSITY SA

NDCONE METHOD

Sample No. 1 6
initial weight of jar+sand,W1 (g.) 8131 8251 8031 8034 8011 8197
Final weight of jar+sand,W2 2745 3159 3410 3225 3056 3096
Total weight of sand Used, W3=W1-W2 5386 5092 4621 4809 4955 5101
Weight of sand in cone, W4 2198 2198 2198 2198 2198 2198
weight of sand in hole,W5 3188 2894 2423 2611 2757 2903
Unit weight of sand 1.63 1.63 1.63 1.63 1.63 1.63
Volume of sand 1955.828| 1775.46| 1486.503| 1601.84| 1691.411| 1780.982
Wet weight of soil+Pan 4012 3330 3133 3226 3412 3586
weight of Pan 580 580 654 654 580 580
Wet weight of soil WT 3432 2750 2479 2572 2832 3006
Wet Unit weight of soil 1.754755| 1.548894| 1.667672| 1.605653| 1.674342| 1.687833
Container Number ni pl1l m-04 m-06 gil 3616u
Weight of wet soil+container 161.34 133.24| 125.52 169.96/ 141.53 158.07
Weight of dry soil+container 152.58 126.77 121.05 160 133.11 151.57
Weight of water 8.76 6.47 4.47 9.96 8.42 6.5
weight of container 17.42 15.48 13.53 14.78 13.42 21.83
Weight of dry soil 135.16] 111.29] 107.52] 14522 119.69| 129.74
Water content,w 6.481207| 5.81364| 4.157366| 6.858559| 7.03484| 5.01002
Dry density of soil 1.647948| 1.463795| 1.601108| 1.502597| 1.564296| 1.607307
Maximum dry density 1.8 1.8 1.8 1.8 1.8 1.8
Percent of compaction 91.55269| 81.32192| 88.95047| 83.47759| 86.90533| 89.29483
ON CLAY

ON CLAY
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