a4 - a

d'l d Qr o W a0 oo o =
Y1509 1NN mslsutlyequawanalrnmauduusdmivaumiioas
=y S
nwdunumiien
T o ¢ o
oy wsdann unylsedqns
IMNTIUMENSNIITNN 3N se Tom

nERSTHM S INENHNUE

599Man319158 A3 Fade orfuarsug Usgs1UnsSUMS

ATIemaasINsd As. YN WUNTIaSSA NITUMS

Aauemans10sd as. ofigng selve ASIUMT

FOIMIAATINGG LU MY AFINATS
undngo

msﬂ%’nﬂmmmwﬁmﬁaLﬁnﬁﬁa%’uumﬁauuazaﬂmiw;ﬂﬁwmﬁuiﬂﬂ?ﬁms
Augsuddhudinsideanndmivhulssmniumiisgou o8 lsfiunsaliulys
gouaman Tnsnauduualmalszgd [ ndmivAumilsnd mSonswludumile
qm‘i%’a‘fhﬁmmsﬁﬂmﬂamsﬂ%’uﬂqaﬂmmwﬁuﬁm%’vﬁumﬁmﬁau Aumfiouds naw
Yudumilyr uaense Tasmanaufuyudmud ludesfiansuas tumn anidieillg
uhesnifiugesduie duusndiunsfngwansinlpauamdmiviumiln  cx
uag CL netlupumilel SC uagnsie SM uaz SM-SP nlassmsdoadunasstlszu il
azduan sty (uinaps-viw) f‘mﬁﬁ"’am‘sﬂ%'mlqaﬂmmwﬁuiﬂﬂmsNﬂu‘luﬁmﬂﬁﬁﬁ
maunzn1swer laundieiisatausfuge Uet Grouting dmiudnfaesdiunisdnun
wamsdfurlgequamvodumiionds cL uasnneludumiies sc luudouiud
Yoo Inddmsmaufufudmudludeefitns

| ransAnmnludnusmwuiitdeduis adouluane Issnehennsmage
US9BALNUIAYY (Unconfined Compression Test) ¥B4AMMIle1 CH uae CL nsevufumiian
SC unzns1w SM uay SM-SP  mgndsmsdiudieguamdrenudiuud luaufiau
ulstsuunTnefidqugafumdiqretelinuuandeduie 3 wh ddideunsadousn
mstlfulqeludenlfiamstmgendmdgannosiiuyeluamulssnady 2 8 4

wi1 mMetlfuigenuamlunsietufumiies SC uaznse SM uaz SM-SP IR gaduuss



Wouganmstivdqelufumiion cH uaz cL Uszunandiu 2 wih dwmfumsfnunludau
ﬁﬁaawu:’iwhﬁ1ﬁ'@%’ﬁmuﬁau1uﬁnnz“la.iismmfmnsTn@,ﬁ’ﬂmmﬁﬂmju (B,) NemdIms
werludealfidnsninmmegouussdaunuBendmivdumiivads cL uagnsotudu
wmilen SC “luﬁ%’u‘?i§'\1w’a'ma"im"lﬁﬁﬁmﬁu§uLﬁaﬂ?nmmmﬂ,uc‘]}muﬁgﬁuguﬂ?ﬂé'r’ﬂdmmEN
1‘;1¢iaﬂue‘fssuuﬁ'iﬂﬂﬁymﬂ'ﬂaﬂm dmivAumiionds cL Fdidmddeduusadonluanny i
ssnoihreunsulyaidy 10 Sudemsamasiloraududnidy 100 8¢ 300
Alanfudegninadunsvesduignufuliauns dadveniweyfumdohiy 10 & 17
Tawiinnitn wuhs&i*nﬁwé’a%’nmazﬁauluﬁqu"lsjizmmfnmsTuqﬁ'ﬂﬂamﬁmdu (E,) 7 28
Suwhfu 40 83 125 uaz 14,000 e 41,000 Fuden1smasmu s s ilduRut LS nia
owmatiudiu 90 waz 180 Fu M1 B,k , witfu 200 3500 dmSunnedudumilon sc
mahﬂsmmmﬂummuﬂamzm’luffﬂmumsfmu‘wmwmmmﬁmﬁmau‘luﬁm’w"lmzma
u'um.f[maffmmﬂﬂﬂqu (Ey) 7l 28 Tuwhdu 60 e 180 LA 26,000 14 60,000 A1

& " w
LﬂJﬂinllﬂ'lﬂ‘ULLﬁ%ﬂﬂ‘]m‘lﬁluE]ﬂLﬂJﬂB'lE}ﬂ'l’iU%.!!ﬂu 90 4102 180 14 A1 E, Cy o1 V1L 200 ﬂﬂ 600

col
o v oW & o - oo o A
mfsTuusaRouvesmIli vy lunsieuaensmlufumiiondiun vasaado
o, . =1 <y =y J o -n' J f p o & F- o
VsnmunnnziBeavesiupudoumstivlyadindunazaisdaiunsafouseemslfualye
a - ) A ~ o a a a2 P t o w
il WvasasdismassyilnaafnuesduBuiury  nnnsnoufousiings
FunssRouvesrudnudfivhnsiauludealfiamsuay luaud wmiu Tnssnsaasnlszih
thaziunn asuud (Wnaes-ndu) musomenzmldhmsdeunsaisuuanioe
>4 o o a
senenii 28 Suenmskenlumnudmivdumilendahmne oL weenswludumiien
g .W -3 t U L r
sc lunundamdaduenienelidoglusae 20 S 60 uaz 35 §1 100 Audeasruuasam
-] ot A ¥ = af 1 H af
dwudietSunaveauiumdiiniu 100 s 300 A lansudegninatiuasuesAufignylfudlys

¥ tY
!.mzﬁ'ﬂdqumaaﬁmaﬂu@muﬁtﬁﬁu 1.0849 1.7 Teenimin



Thesis Title Soil Improvement by Soil Cement Column for Clays and
Clayey Sand

Author Mr. Watthana Makararotrit

M. Eng, Civil Engineering

Examining Committee
Assoc, Prof. Dr, Chitchai Anantasech Chairman

Asst, Prof. Dr. Boonthep Nanegrungsank Member

Asst. Prof, Dr. Aniruth Thongchai Member
Assoc. Prof. Kasem Petchgate Member
ABSTRACT

Soil improvement by cement column method, which increase shear strength and reduce
consolidation of soil, is very successful in soft clay. However, there are very limited informations
of the application for stiff clay or clayey sand. This study presents the results of soil improvement
by cement for soft clay, stiff clay, clayey sand, and sand from both field and laboral(.)ry works. In
part I, the study presents the results of soil improvement by mixing with cement in laboratory and
field for clay (CH, CL), clayey sand (SC), and sand (SW, SW-SP) from West Bank Raw Water
Canai Projectl (Mae Klong — Tha Chin), Jet Grouting Method was sclected for installation of
cement column in the field. In part II, fhe study presents the results of soil improvement by
cement in laboratory for stiff clay and clayey sand in Chiang Mai province,

In part I, it was found that the field undrained shear strength from unconfined
compression test of the soil cement varied in a very wide range, the highest value is about 3 times
of the lowest value, The strength from soil cement specimens prepared in laboratory is 2 to 4
times higher than the lowest strength in the field. The strength for clayey sand and sand is 2 times
higher than clay. In part I1, it was found that the laboratory undrained shear strength and modulus
of elasticity (Eq,) from unconfined compression test of stiff clay and clayey sand, which mixed
with cement, increased when quantity of cement was increased or value of water by cement ratio .

was reduced. The strength at 28 days of improved stiff clay (shear strength before improving is 10



tm’) is 40 to 125 vm’ and modulus of elasticity is 14,000 to 41,000 t/m” when quantity of cement

18 100 to 300 kilograms per cubic meter of soil and water by cement ratio is 1.0 to [.7 by weight.
The Ey/c, , ratio of stff clay is 200 to 500. For improved clayey sand, the strength at 28 days

and modulus of elasticity is 60 to 180 tm’ and 26,000 10 60,000 b’mz, respectively. The Eso/e, o
ratio of clayey sand is 200 to 600, The strength and modulus of elasticity for both soils are higher
at 90 and 180 days than at 28 days.

The undrained shear strength of soil cement is reduced when plasticity index or percent
finer in the unimproved soil is increased. From the informations about laboratory and field
undrained shear strengths of the Canal Project, the field undrained shear strength of Chiang Mai
stiff clay and Chiang Mai clayey sand might be estimated as 20 to 60 Vm® and 35 to 100 tm"

when quantity of cement is 100 to 300 kilograms per cubic meter of soil and water by cement

ratio is 1.0 to 1.7 by weight.



