2009 4

B31% B 12W = + I B ¥ iR Vol.31 No.12
12 A Chinese Journal of Geotechnical Engineering Dec. 2009

+ THETFH+ 2 REE N R AR5

KkfE, KEE, AN, af4
(PR3 A TR, G 113 32023)

B OE. AU, RIS RN RPRG T, R TR E SR T S R R AR ), JRREIL
BT R AR B SR . O TR L TR T R RN AAT A, A AT T R AR B A R 5 B S HE
BRI, PRI TR SIS R D SRR . BRI e, b TR SR R AR, Hag R m
TR EEE D) TERASAREGR T, KB D B L TR R T, IR B TR A AEE AR
e, LT T 2SR EERTY, BN TR SR, FEAN BB I K A B k. BN AR
8 BN i ) I ST B S A, TV B UM AR = ] R AR B, A5 DA R A 2 B AR AR A T .
KR LTRCE, AT ZAEE R
REDES: TU4T2 XERFRIRAS: A XEHS: 1000 - 4548(2009)12 - 1833 - 05
EEEI: KA (1954 - ), B, ML, 2, FENAFA L TRYPKEARMI. E-mail: ttatch@cycu.edu.tw,
Bearing capacity and dynamic properties of sandy soil with
confinement of geocells

CHANG Ta-teh, CHANG Chia-hao, CHIEN Ta-wei, PAI Shu-wei
(Department of Civil Engineering, Chung Yuan Christian University, Chungli 32023, China)

Abstract: In the desert area, due to the lack of qualified subgrade materials, the use of geocells with in-situ sand can improve
the bearing capacity of the desert road. Also, the economic benefits and the design requirements for the subgrade layer can be
achieved. In order to evaluate the reinforcement behavior of geocells, both static and dynamic loading tests are conducted to

investigate the bearing capacity and dynamic behaviors. Compared with the unreinforced sand, the geocells significantly

improve the performance of the sandy soil used in this study. In the static loading test, with the increasing height of the geocells,

the subgrade gains have higher bearing capacity and lower total settlement. Under repeated loading condition, with the
increasing height of the geocells, the bearing effect can not be relatively improved. The repeated loading pavement is simulated
in the dynamic loading test, and the results show that the design of subgrade reinforced with geocells in desert area can be
suggested to have optimization scheme of economic benefits.
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Fig. 1 Bearing mechanism of geocells in reinforcement road
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Fig. 2 Bearing capacity failure mechanism of sand with a geocell

confinement system
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Fig. 3 Field settlement measurements of geocell system
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Fig. 4 Test setup for static plate loading tests
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Fig. 5 Test setup for dynamic loading tests
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Table 1 Loading sequences used in dynamic loading tests

5607 AL BN F1/kPa
ik 1000 82.4
1 500 20.6
2 500 343
3 500 48.1
4 500 68.7
5 500 103.0
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Fig. 6 Bearing pressure and settlement relationship from static

plate loading tests
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Table 2 Percentage reduction in settlement under 500 kPa
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Fig. 7 Dynamic coefficients of subgrade reaction from dynamic

loading tests
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Table 3 Effective reinforced ratio by dynamic loading

I Ri/%
/kPa GCM-A GCM-B
20.6 1.24 1.23
343 1.28 1.28
48.1 1.29 1.27
68.7 132 1.29
103.0 131 1.26
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Fig. 8 Bearing capacity failure of geocell from plate loading tests
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