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TOM TAT
Dé tai LVTN: “Phan tich mot sé yéu t6 anh huong dén cudng d6 nén né hdng cua coc
xi mang dt tai cong trinh duong lién cang Cai Mép — Thi Vai va danh gia hiéu qua

cua phu gia mugi silic.”

Tuyén duong lién cang Cai Mép — Thi Vai nbi lién hé théng cang va cac khu
cdng nghiép chay doc song Cai Mép - Thi Vai véi tong von dau tu 6300 ti dong. Hién
dang thi cong doan s6 3 (tir km 7 + 199 — km 9 + 612). Vj tri cong trinh ndm trén khu
vuc dat yéu thudc tram trich song bién hdn hop co tinh chat phic tap. Do d6 & dam
bao kha ning khai thac cua tuyén dudng tai trong cao doi hoi phai c6 mot giai phap
nén méng hop 1y va kinh té. Véi nhimg uvu diém trong cong tac xir Iy nén dat yéu,
cdng nghé cot xi mang dat duoc xem nhu giai phap t6i wu can phai dugc xem xét va

ung dung rong rai.

Dé gop phan thyc hién didu nay, trong luan vin nay tac gia da tap trung vao

nghién ciru cac van dé sau:

- Tim hiéu co so 1y thuyét ciia phuong phéap coc xi ming dat.

- Tién hanh tron mAu trong phong dé phan tich mot sé yéu t6 anh huong
dén cuong do nén nd hong, danh gia hiéu qua cta phu gia mudi silic va
dua ra ham lugng t6i wu.

- Nghién ctru anh hudéng ctia méi truong xung quanh:

e Chiju anh huéng ciia nude (diéu kién nudc ngam)
e Sy thay d6i ham luong mudi trong dat.
e MOoi truong dét ty nhién xung quanh coc
- So séanh sy khac biét gitta cudng do coc dat xi mang thuc té so voi mau

tron trong phong thi nghiém.



ABSTRACT

The graduation thesis: “Factors affect on unconfined compressive strength of
soil cement column in Thi Vai — Cai Mep inter-port road and assessing effect of silica

fume admixture.”

The Cai Mep-Thi Vai inter-port road system connects to the ports system and
industrial zones along the Cai Mep - Thi Vai River, total of initial investment equals
6300 billions VND. The component project No.3 (Km 7+199 to Km 9+612) is being
executed at present. The construction is located on weak soil foundation of near shore
marine — alluvial deposit which has complex properties. Therefore, to ensure the
effectively using of the super-weight construction needs to have a reasonable and
economical geological solution. With the specific advantage in weak soil foundation
treatment, the soil cement column is considered a most optimal solution needs to

research and apply.

To contribute to execute above matter, in this research (composition), the

author has researched and analyzed some matter as follows:

- To understand theory of soil cement column.

- Preparing, mixing, testing specimens in laboratory in order to analysis
factors affecting on unconfined compressive strength of soil cement
samples, assessing effect of silica fume admixture and outputting
optimum mixture ratio.

- Researching effect of curing environment:

e The effect of water to strength of soil cement columns
e The effect of salt content in water to strength of soil cement
columns.
e The effect of natural soil around columns.
- Research the correlation of unconfined compressive strength between

laboratory mixed specimens and core samples of soil cement columns.
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INTRODUCTION

1. General

In recent years, out country is entering the period of industrialization and
modernization. National economy is more and more growing nowadays. The growing
demand of centralizing industrial parks, expanding markets, urban infrastructure
rehabilitations and new urban developments, highways, sports, etc have created very
active. The constructions are usually concentrated in places where convenient
economic condition and traffic, but engineering geological condition is unfavorable
such as Mekong river delta, Ho Chi Minh City, Can Gio, some where in Baria - Vung
Tau province, etc. Here, geologic structure is complex, including many layers of soft
soil. It is large and different thickness, surface distribution. The characteristics of soft
soil are most of all: low shear strength, high compressibility and low permeability,

which create difficulties in the design and construction over it.

The task of geotechnics and civil engineers find different methods to treat soft
soil foundation such as: prefabricated concrete pile, sand pile, sand well, geotechnical
material (vertical artificial drain, geotextile fabric),... Each of methods has specific
strengths and weaknesses. When construction will have been built, engineers often
select method to improve soft soil very difficultly, especially super-weight of
constructions. The most suitable method for each project is usually selected
considering technical quality and economical benefit. Prefabricated concrete pile is
high strength but expensive, vertical artificial drain may be break, time-long
construction. Depend on each of projects, they maybe not economical and

technological.

The way of solving that problem, people tried applying improvement of soft soil
by soil-cement column in many countries. This method has been applied in the world
for a long time, but it has been approached newly in Viet Nam. So that, the researches
about this method in Vietnam hasn’t been much, especially with concrete ground

areas. The research of Nozu,M in Fudo Construction Co. Ltd, Japan showed that the
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soil cement column method is considered to be more suitable than vertical drain
method. The strength of soil cement column depend on many factors.

This study will research in Cai Mep — Thi Vai International Port Zone in Ba Ria
—\Vung Tau province where soil salinity (soil salinity is the salt content in the soil) and

high organic content. Recently, the research for soil salinity showed following:

With soil salinity, when low level of salt in the soil (<0.3%) isn’t affect on
soil characteristics. However, level of salt in the soils is higher than 0.3%, soil
characteristics are noticeable chance. Research results for Binh Thuan clay
showed that soil inner friction angle decrease 4 degree, soil cohesion decrease
around 0.5 time when soil salinity increase from 0-1%. (MSc graduation
thesis of Ly Huynh Anh Ly, HCMUT,2007)

So that, research for affecting by soil salinity, soil pH and water environment
around soil-cement column on strength of soil-cement column is necessary. Thence,
application of soil-cement columns achieves higher effect when stabilizing soft soil in

Cai Mep - Thi Vai International Port Zone.

2. Purpose and scope of research

The main goal of this research understand particular detail of factors affect on
unconfined compression strength of soil-cement stabilization method in Thi Vai — Cai

Mep internal road and assessment of the affect by silica fume admixture.

This graduation thesis includes 4 chapters, which were summarized as follows:

% The opening chapter, student introduced urgency of the research. To explain
purpose and scope of this research. To show methodology, innovation and

limitations of the research.

*,

D)

» Chapter 1: Basing on literature review, author presented the general working
of soil-cement column to improve the soft soil. Author described briefly the
factors affecting on unconfined compression strength of soil-cement column.

To find out using for admixture for increase strength of soil-cement columns.

s The main purpose of chapter 2 focus on describing soil testing, methods of

making, curing specimens and testing unconfined compression strength
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specimens of soil-cement columns in laboratory. Specimens are made of
different cement content, water/cement ratio, silica fume/cement ratio and it is

cured on different environment.

% Chapter 3: Summarizing, analyzing and comparing test results on specimens

from Lab and Field. Assessing effect of silica fume admixture.

% The end chapter summarized the previous chapters and showed the final

conclusions and future works.

4. Methodology of study

Research on theory:
Theoretical basic of reaction in soil-cement mixtures for unconfined

compressive strength gain of soil cement column.

Experimental research:

Test on physical-mechanical properties of undisturbed soil.

Author tested unconfined compressive strength of field mixed and

laboratory mixed specimens.

Basing on test result author summarized, analyzed and compared test
results on specimens from laboratory mixed specimens and core sample

of soil cement column.
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Task 1

Literature review

Task 3
"~ Laboratory studies simulating soil-cement columns
Task 2
Site selection and
characterization of soils
A\ 4
Task 4
USC test on specimens and
interpretation of the data
\ 4
Task 5
Summarizing and expressing
data by chart
Task 7 Task 6
Literature review for Comparison of field and
Silicate chemistry analyzing the chart
A\ 4
Task 8

Explaining test result

A 4

Summary, conclusions and future
research recommendation

Figure 0.1: Schematic of tasks performed in this research
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5. Scientific significance of research

Author defined factors affect on unconfined compression strength of soil-

cement column. Assessing effect of silica fume admixture.

6. Practical significant of research

Determining optimal ratio of binder, water/cement ratio for Thi Vai -Cai Mep
Inter-port road project. Besides, applying the test result to pre-design projects, which

use silica fume admixture for soil cement column.

7. Innovation of the research

This study is practiced at concrete ground areas (littoral — alluvial deposit of

Thi Vai — Cai Mep inter-port road, Ba Ria -\Vung Tau province).

Scope of the study include 4 curing environments, 3 cement contents, 3

water/cement ratio, 3 admixture ratio.

Formation of USC strength is explained by combining of test result in

laboratory, in field and terms of silicate chemistry.

8. Limitations of research

The research performed a short-time (60 days), so that the result didn’t show

clearly to affect of curing environment, silica fume admixture.

The research only examined unconfined compressive strength test. It was not
mentioned to direct shear test, unconsolidated undrained test. There are many factors
affect on unconfined compressive strength of soil-cement column but this research
only examining some factors following: cement content, water/ cement ratio, silica

fume/cement ratio, curing environment, curing time.




