
CORE Metadata, citation and similar papers at core.ac.uk

Provided by UTHM Institutional Repository

https://core.ac.uk/display/12006316?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


111111111111 I 



UNIVERSITI TUN HUSSEIN ONN MALAYSIA 

BORANG PENGESAHAN STATUS TESIS* 

JUOUL: SOME MECHANICAL AND CHEMICAL PROPERTIES OF CEMENT 

STABILIZED MALAYSIAN SOFT CLA Y. 

SESI PENGAJIAN: 2008/2009 

Saya HO MEEI HOAN (820926-13-5552) 

(HURUF BESAR) 

mengaku membenarkan tesis (llSM / Sarjana / ~F-Falsafah )* ini disimpan di Perpustakaan 
Universiti Tun Hussein Onn Malaysia. dengan syarat - syarat kegunaan sepeti berikut: 

I. Tesis adalah hakmilik Universiti Tun Hussein Onn Malaysia. 
2. Perpustakaan Universiti Tun Hussein Onn Malaysia dibenarkan membuat salin an untuk tujuan 

pengajian sahaja. 
3. Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran di antara institusi 

pengajian tinggi. 

4. ** Sila tandakan (-Y ) 

II II SULIT 

II II TERHAO 

II ..J II TIDAK TERHAO 

~~' 
(TANDATANGAN PENULIS) 

Alamat Tetap : 
NO.5, LRG. SEMPELANG 2, 
TMN. SEMPELANG, TG. ARU, 
88100 KOTA KINABALU, SA BAH. 

(Mengandungi maklumat yang berdarjah keselamatan atau 
kepentingan Malaysia seperti yang termaktub di dalam 
AKTA RAHSIA RASMI 1972) 

(Mengandungi maklllmat TERHAO yang telah ditentukan 
aleh arganisasi Ibahan di mana penyelidikan dijalankan) 

Oisahkan aleh 
:> 

~L~ 
(T ANDA T ANGAN PENYELIA) 

DR CHAN CHEE MING 
(Nama PcnyeIia) 

Tarikh: __ ----'-'12"--O"'-'-'IS""E<!.M"'B""E""R""""'2""OO""S'----__ Tarikh : __ -'-'12"-""O...,IS""E""M""B""E""R=-=2""OO""S'----__ 

CATATAN: Potang yang tidak berkenaan. .* Jika tesis ini SULIT atau TERHAD- siIa lampirkan surat daripada pihak 
berkllasa/organisasi berkenaan dengan menyatakan sekali sebab dan tempoh tesis 
ini perlu dikelaskan sebagai SULIT atau TERHAD. 

• Tcsis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah dan Sarjana secara 
penyelidikan, atau disertai bagi pengajian secara kerja kursus dan penyelidikan, atau 
Laporan Projck Sarjana Muda ( PSM ). 



" I hereby declare that I have read this project report and in my opinion this projcct 

report is sufficient in terms of scope and quality for the award of the degree of 

Master of Engineering (Civil-Geotechnics)." 

Signature 

Name of Supervisor 

Date 

? 

......... ~~ 
DR CHAN CI-lEE MING 

12 DECEMBER 2008 



SOME MECHANICAL AND CHEMICAL PROPERTIES OF 

CEMENT STABILIZED MALAYSIAN SOFT CLAY 

HOMEEIHOAN 

A project report submitted in partial fulfillment of the 

requirement for the award of the degree of 

Master of Engineering (Civil-Geotechnics) 

Faculty of Civil and Environmental Engineering 

Universiti Tun Hussein Onn Malaysia 

DECEMBER 2008 



"llll:rehy declare th;1I this rrojl'ct rerort cntitkcl"~('Il1L' \kclLll1i(.d .,nJ ('h:lllII'cI 

Properties of Cement Stahili/cd ~Lday:;i;ln ~()rt CLiy" i:; tht: re',lIlt "I' 1m "".',il ".',"r'·, 

except as eited in the references, The l'rt',iL'l:t rel'"rt h;rs n(1t k'L'n ;'C(L'i':cl I,'~ ,'":, 

dq;rcl: and is not c(\nclirrently sllbmittcd in the cIllclill:itlire (If ;'11:. ,,:hn I:·.· .. rt'.· .. 

Signature 

Name nf Candida!c 

Datl: 

: II() \lHI II();\:~ 

: 12 DHT\lI\E!{ 2(111:\ 



au tjto-u;-. 7Io.-..o~ ~d p~ Ie, u-Wto & .iod 9~ (J1vtM:t. 

r .iod ~d ~..:..vv. 

iii 

~~ttr dul4uVtu/.-:to r tdoyu/. kcU;-. ~ 710 fo~ Kl.M,"'tJ. 

~. m~ (J~ ?~:iM ~d r 0~7 #~. ~ m-ic:k,d 710 

9-'-~ Woe-i. ~ ,?-ou /o-!-~ ~ ~~~ ~d~-ctwe-m 

r whole- m~U. ~~u-. m~. ~ ,?-ou po ,?-o~ ~ 
ru'1~' Ut-U-~d ~VO~~ 

~~t~~~&-:to ~ttr ~~d~~017l0r (J4uu:4 'E5du 

p~ /o-!- ~tt ,?-o~ Icye-. ~VO~~ ~-ct ~d ?UU;--~ m 

vo~~ r m~U. ~~u-. ~ ,?-ou- /o-!- ,?-o~ twu-""~ ~ 

~u-m~pku-~do~~ tjod~~(Jo~~. 

fo-!- tjod ~ Icyu/.& wo-!-U-:tkcr 7Ie- ~~e- 71* O~ ~d 01-1-7 5'01-1-. 

-:t/wv( whoe-vu. Ue-vu- m 7I~ ktt ~ ~ twr hcwe- e;t~~t tip. 
- John 3 : 16-



iv 

ACKNOWLEDGEMENTS 

Praised be to God for His leading and strength upon my life that I can be able 

to complete my Master in Civil Engineering. It is all by His grace. 

Hereby, I really was very grateful and would like to take this opportunity to 

say thank you very much to my supervisor Dr. Chan Chee Ming. Thank you for 

being my supervisor and not someone else. Thank you for all your enthusiastic 

guidance, numerous comments, criticisms, suggestions and insights for me during the 

whole 1 year of my Master Project. All your support and kindness are really 

appreciated. With your much patience, availability and leading, I was able to 

complete this research, although many times you are loaded with heavy workloads. 

My appreciation is also extended to all academic and non-academic members 

of the Faculty of Civil and Environmental Engineering, for their warm hearted 

cooperation in this research. 

Lastly, a heartfelt acknowledgement to my parents and family members for 

all your supports, encouragements and financial providences during my Master 

studies. 



v 

ABSTRACT 

Soft clays are defined as cohesive soil whose water content is higher than its liquid 

limits. Materials such as these display extremely low yield stresses, high 

compressibility, low strength, low permeability and consequently low quality for 

construction. Thus, soil-cement mixing is adopted to improve the ground conditions 

by enhancing the strength and deformation characteristics of the soft clays. For the 

above mentioned reasons, a series oflaboratory tests were carried out to study some 

fundamental mechanical and chemical properties of cement stabilized soft clay. The 

test specimens were prepared by varying the portion of ordinary Portland cement to 

the soft clay sample retrieved from the test site of RECESS (Research Centre for Soft 

Soil) at UTHM. Comparisons were made for both mechanical and chemical 

properties by relating the effects of cement stabilized clay of homogeneous and 

columnar system specimens for 0,5 and 10 % cement and curing for 3, 28 and 56 

days. The mechanical properties examined included one-dimensional compressibility 

and undrained shear strength, while the chemical properties included pH values and 

the percentage of oxide concentration. For the mechanical properties, both 

homogeneous and columnar system specimens were prepared to examine the effect 

of different cement contents and curing periods on the stabilized soil. The one­

dimensional compressibility test was conducted using an oedometer, while a direct 

shear box was used for measuring the undrained shear strength. Chemical properties 

of the stabilized material were examined using the X-Ray Fluorescence (XRF) 

method to obtain the percentage of oxide concentration while a pH meter was used to 

determine the pH values. The chemical study was also to ascertain the extent of 

leaching effect from the stabilized column to the surrounding soils. The higher the 

value of cement content, the greater is the enhancement of the yield stress and the 

decrease of compression index. The value of cement content in a specimen is a more 
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active parameter than the curing period. It can be proposed the following relationship 

for RECESS soft clay from this study: cry' = 1.5871 <. The chemical results showed 

that cement-stabilized column give environmental effects to the soil surrounding the 

column. The pH values for cement content of 5 % and 10 % in the soil-cement 

column specimens gradually decreases with the curing days for both consolidated 

and without consolidated specimens. Soil-cement column specimen with 

consolidation gave a higher pH compare to the specimens without consolidation. 

Major to minor relative values ofthe percentage of oxide concentrations are Si02 > 

Ah03> Fe203 > S03 > K20 > CaO. 
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ABSTRAK 

Tanah liat lembut didefinasikan sebagai tanah melekit di mana kandungan air dalam 

tanah adalah lebih tinggi daripada had cecair. Kandungan tanah seperti ini 

menunjukkan tekanan rintangan yang sangat rendah, kebolehruampatan yang tinggi, 

kekuatan yang rendah, kebolehtelapan yang rendah dan juga mempunyai kualiti yang 

rendah untuk pembinaan. Oleh itu, campuran tanah-simen digunapakai untuk 

memperbaiki keadaan tanah dengan menambah kekuatan dan membaiki sifat-sifat 

deformasi tanah liat lembut. Seperti sebab-sebab yang dinyatakan di atas, satu siri 

ujian makmal untuk mendapat sifat-sifat as as mekanikal dan kimia dijalankan bagi 

tanah liat lembut yang distabilkan oleh simen. Spesimen-spesimen disediakan dengan 

menambah beberapa kandungan simen Portland biasa dengan tanah liat lembut yang 

diperolehi dari tapak ujian RECESS (Research Centre for Soft Soil) di UTHM. 

Perbandingan dilakukan untuk sifat mekanikal dan kimia dengan menghubungkait 

kesan tanah yang distabilkan sarna ada homogenus ataupun sistem tiang bagi 0, 5 and 

10 % simen dan tempoh awet selama 3, 28 dan 56 hari. Ujian untuk sifat-sifat 

mekanikal termasuklah ujian satu-dimensi pemadatan dan ujian kekuatan ricih tak 

tersalir, manakala, ujian pH dan ujian peratusan kepekatan oksida dilakukan bagi 

mengenalpasti sifat kimia. Bagi sifat mekanikal, kedua-dua spesimen homogenus and 

sistem tiang telah disediakan untuk menguji kesan-kesan ke atas tanah yang 

distabilkan dengan perubahan kandungan simen dan tempoh awet. Ujian satu­

dimensi pemadatan dijalankan menggunakan oedometer, sementara ujian kekuatan 

ricih menggunakan kotak ricih terus untuk mengukur kekuatan ricih tak-tersalir. Sifat 

kimia untuk tanah distabilkan diuji dengan menggunakan kaedah pendaflour sinar-X 

(XRF) untuk memperoleh peratusan kepekatan oksida, semen tara meter pH 

digunakan untuk mendapatkan nilai pH. Ujian kimia dijalankan untuk mengetahui 

kesan daripada aliran kandungan dalam tanah yang distabilkan kepada tanah yang 
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disekeliling. Semakin tinggi nilai kandingan simen, maka semakin tinggi tekanan 

rintangan dan pengurangan indeks kompresi. Nilai kandungan simen di dalam satu 

spesimen merupakan parameter yang lebih aftif daripada tempoh awat. Dapat 

disyorkan bahawa hubungan tanah lembut RECESS daripada kajian ini adalah seperti 

berikut: cry' = 1.5871 'to Ujian kimia menunjukkan sistem tiang tanah yang distabilkan 

memberi kesan kepada alam sekitar iaitu terhadap tanah di sekeliling tiang terse but. 

Nilai pH untuk spesimen tanah-simen sistem tiang 5 % dan 10 % kandungan simen 

semakin menurun dengan penambahan tempoh awet bagi kedua-dua spesimen yang 

dipadatkan dan tanpa pemadatan. Spesimen tanah-simen sistem tiang yang 

dipadatkan memberikan nilai pH yang lebih tinggi berbanding dengan spesimen yang 

tidak dipadatkan.Nilat relatif daripada terbanyak ke paling sedikit peratusan 

kandungan oksida adalah Si02 > AhO» Fe20) > SO) > K20 > CaO. 
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