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Nghién ciru vé anh hwéng ctia ham lwong xi méng dén kha
nang chiu lwc clia coc xi mang dat dé xir ly dat sét yeu & khu
dé thi séng Ha Thanh, thanh phé Quy Nhon

TOM TAT
9 Trong thuc tién hién tai ciia cdc tda nha xdy dung duoc dgglién dat mém & Viét Nam, cong nghé coc xi mang
roc sir dung ngay cang rong rai vi nhimg loi thé ndi bat ciia né. Coc xi mang dét 12 coc duge lam tir dt dia phm;
tron voi mét lugng xi mang va phu gia nhat dinh tiry thude vio dic tinh dia ky thuit cua dét trong k re dy dn. Mue
dich chinh ctia nghién ctru nay la xac dinh hargduong xi mang tdi uru cho coc xi dét. C6 nhiéu yeu td anh huéng
dén cuong do cua €oC Xi 1 dét, trong do ham luwgng xi ming duoc sir dung dong mét vai tro Lh trong va can
duge nghién ciru can thé ghién ciru nay nhim muc dich cung cap thong s6 ham luong Ldp phm xi mang phu hop
cho cdc coc xi dat dugc dp dung cho cic dy & dung & khu vye diit yéu cua song Ha Thanh, thanh phé Quy
Nhon. Cédc méu du uoc tao ra béng céch tron dit véi ham ligng xi mang thay dobi tr 5% dén 25%. Nhom tdc gia tién
hanh xac dinh tmg suat doc truc umul&. coc xi mang3 » dit o thori diém 7 l'lL(l)" tudi vi 28 ngay tudi banL thi nghié¢m

nén mot truc no héng. Keml cho thay ham llm'ng X1 mang tdi uru cho coc xi ming dit dat dugc tir 12% dén 15% dbi
v dit sétgggu khu do thi Ha Thanh, thanh phé Quy Nhon, tinh Binh Binh.

Tir khéa: coc xi méng-dat, sikc chiu tdi ciia coe, ddt yéu, xit Iy nén ddt yéu.
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Research on the influence of cement content on the beaging
capacity of the soil-cement pile to treat soft clay in the Ha
Thanh River urban area, Quy Nhon City

ABSTRACT

In the current practice of building foundations placed on soft soil in Vietnam, cement-soil pile technology is
a;rcalsingly widely used because of its outstanding é«imtalgcs. The cement-soil pile is a pile made from local soil
mixed with agf:lain amount of cement and additives depending on the geotechnical characterization of the soil in the
project area. main purpose of this study is to propose the optimal cement content for ceme@oil piles. Many
factors affect the compressive strength of cement-soil piles, in which the cement content used plays an important
role and needs to be carefully studied. This study aims to provide appropriate cement gradation content parameters
for cement-soil piles applied to construction projects in the soft soil area of Ha Thanh River, Quy Nhon City. In the
paper, the samples were created by mixing $6il with cement content varying from 5% to 25%. The authors determined
the axial stress of soil-cement pile samples at 7 days old and 28 days old using the unconfined compressive test. The
results w that the optimal cement content for cement-soil piles ranges from 12% to 15% for soft clay in the Ha
Thanh urban area, Quy Nhon City, Binh Dinh province.

Keywords: soil-cement pile, bearing capacity, soft soil, soft soil treatment method.

b INTRODUCTION

The continuous development and progress of
socgy, especially in the coastal and lagoon areas
of Quy Nhon Ci}l Binh Dinh province, and the
construction of high-rise buildings, ports, and
roads on weak foundations is extremely urgent.

engineering buildings. Among therfgfthe cement-
soil pile method is widely used for mdustrial and
civil buildings. docks. and highways. In this
study, the survey location was located at the An
Phu Thinh social housing Epartment building

In this process, the soft soil treatment method will
encounter more and more complex pmblas,
thus creating opportunities for developing new
ft soil foundation treatment technologies.
erefore, reasonable and effective treatment of
soft soil foundations has become a key issue in

project at land lot Bl - 32, An Phu Thinh new
urban area, location: DongzDa ward, Quy Nhon
City, Binh Dinh province as shown in Figure 1.
Soil stratBfation of the survey location is
illustrated 1n Figure 1.




Figure 1. Location of the An Phu Thinh social housing apartment building project at land lot B1 - 32, An
Phu Thinh new urban area, location: Dong Da ward, Quy Nhon City, Binh Dinh province.

2.METHODOLOGY

2.1. The geological structural conditions in the
survey area.

The survey area has relatively flat terrain because
it has been partially leveled with river bottom
materials. Regarding geomorphology, the area
belongs to agglomeration morphology. the

Table 1.G

geological formations are river and lake
sediments with many types of heterogeneous
materials. Conduct drilling and take soil and
water samples and bring them to the laboratory to
determine phaca] and mechanical criteria. The
geotechnical parameters of the soft clays are
shown in Table 1.

@chnicall parameters of soft clays in the An Phu Thinh social housing apartment building project at land

lot B1 - 32, An Phu Thinh new urban area, Dong Da ward, Quy Nhon City, Binh Dinh province.

: SPT
Depth(m) Sdt:l:t'le Description (N-Value)
10-52m Soft clay | Soft, blue-gray, dark gray, organic content of 13.1%, low plasticity <3
Mechanical consistency of soft clay
v c ¢ G, W WL Wp Ip Io ey
kN/m’ kN/m’ 0 % % %
16.3 27.01 7 2.72 69.9 409 224 633 1.28 1.843

2.2. Stabilization of soft soil- The soil cement
lumn method (TCVN 9403:2012)

In this study, the group of authors used the dry
mixing method to cast sample tests. The process
includes mechanically loosening the soil in the
field and mixing dry cement powder with soil
with or without additives. The method of creating
soil-cement samples was followed
TCVN9403:2012.° Water and cement in the
required amount were mixed manually until there

Table 2. The Parameters of test samples in the axial load test

was obtained homogeneous state of “laitance”.
The amount of cement is determined by the
weight ratio of dry soil. After the cement mortar
was mixed with soil which is specific humidity.
The obtained mixture was mixed to a
homogeneous mass over 5 minutes in cylinders
with dimensions h=100 mm and d=50 mm. The
samples were pulled from the blocks on the
second day and they were retained period till the
test when 7 and 28 days.® The Parameters of
test samples are presented in Table 2.

Weight of samples Size of samples
Sample | Number of
group samples Cement (g) Soil (g) I-(Ine:%t Di(anl::i;er
5% 6 74.23 1814.27 100 50
8% 6 118.77 1814.27 100 50
10% 6 148.47 1814.27 100 50




12% 6 178.16 1814.27 100 50
15% 6 222770 1814.27 100 50
18% 6 267.24 1814.27 100 50
20% 6 296.93 1814.27 100 50
25% 6 371.17 1814.27 100 50

2.3. The axial load tes

This test method is used to determine the
unconfined compressive strength of cohesive soil
in the undisturbed, remolded, or compacted
condition by using strain—controlleda)lication
of the axial load.”* The equipment used in the
unconfined compressive test iffthe Triplex II
advanced as shown in Figure 2. In this test, the

unconfined compressive strength (q,) is extracted
as the maximum load attained per unit area or the
load per unit area at 20% axial strain.”

y = 01— 03 (D

Figure 2: The Triplex Il advanced and form of cement-soil piles damage.

3. RESULTS AND DISCUSSION

The soimnent strength is increasing over time.
As the cement content of the cement-soil pile
increases, the unconfined compressive strength
iereases shown in Figure 3.'7

The unconfined compressive strengths of
cement-soil piles increase rapidly when cement
content increasem'nm 12% to 15% as presented
in Figure 4.! The results of this study are

consistent with the results of the authors' research
N. Zotsenko, Yu. Vynnykov, and V. Zotsenko.”

When the cement content of the samples
increases from 12% to 15%. the compressive
strength ofslement-soil plies increases from 70%
to 99% as presented in Figure 4.

When the cement content of the same increases
from 15% to 20%, the increase in compressive
strength of the cement-soil pile decreases from
99% to 15% as presented in Figure 4.
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Figure 3. The unconfined compressive strengths of cement-soil piles at 7 days and 28 days.
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Figure 4. The percent increase in cement content and the percent increase in unconfined compressive strength of the
sample groups.

4. CONCLUSIONS Da ward, Quy Nhon City, Binh Dinh province is

Therefore, the authors suggested reasonable from 12% to 15%

cement content for soft clay in the An Phu Thinh The cement-soil pile method is proposed to treat
social housin apartment building project at land aft clay for 4 to 8-storey buildings, located in the
lot BI - 32, An Phu Thinh new urban area. Dong Ha Thanh River urban area, Quy Nhon City.
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