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A Case Study on Soft Soil Treatment Design and Construction in Vietnam

% %9" Dong-Duk Yoon, 24 3% Sung-Han Cho, A 94¥ Won-Seok Seo

D (3)GS 74 7125 Auke 24 Senior Manager, GS Engineering & Construction
2 (F)GS A4 71eER 2wE 8% Senior Manager, GS Engineering & Construction
D (F)GS 74 stolE ## 7%, Manager, GS Engineering & Construction

SYNOPSIS : GS E&C was awarded the contract for the construction of Hanoi - Hai Phong
Expressway Package EX-7 from Station Km 72+000 to Station Km 81+300 in December 2008.
This project is the 7" contract package of the 1055 km long expressway near Hai Phong city,
which includes a FCM-styled bridge along with high embankments over soft ground. For these
high embankments, there is a need to treat the soft soil for improving the overall stability during
construction and for reducing the post-construction settlement of the expressway. The Designer of
this project had adopted four (4) different types of ground improvement techniques to treat the soft
ground, including the prefabricated vertical drains (PVD), sand drains (SD), pack drains (PD, or
sometimes called packed sand drains), and sand compaction piles (SCP).

The main focus of soft soil treatment should be paid attention to the residual settlement after
construction. In current design, however, it appeared that the secondary compression (or creep) of
the improved soil layer and the consolidation settlement of the lower untreated compressible soil
layer have been neglected in the estimation of the post-construction settlement. These uncalculated
residual settlements may not only unsatisfy the design criteria but also raise serious problems
during service period of this expressway. In this paper, the subsoil condition and current design
were reviewed focusing on the employed soft soil treatment method and expected residual
settlement.

Keywords : Hanoi—Haiphong expressway, ground improvement techniques, secondary compression,

post—construction settlement
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3.1 MALE

B xgded dFsls Afxure 19 29F o] I A 2a layer, 2b layer, 2c layer 5 ZA 3714
n=a

2 RS S 2 lyers 2% FAEFOE Aol AxHeye 0] 2m 2071
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T Ut FRHoR Ak e F3F #7] HE9 Sand Seams X ¥Sta Ak 2b layerL 2a layer 3}
Fo YA 3tar, FAE 10mollA ZAE 30me] FAZ REsy, TAdEFHeZ CH, CL, MH 522 #
3t 4 9t} 2b layer GA FRH O Z 2b-1, 2b-2 ¢ Sand Seame FHFIITE  2¢ layer= 2b layer
shitoll EAetm oiFE FIF £7] oo HER EFEHAAES T3 Nt o 10 ol 4s YE
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72000 73000 74000 75000 TE000 FEO0 78000 FE000 80000 1000

-33351

— e | L o
2 ukF s EA X 2a layer 2b layer 2¢ layer
o €] 1] 1 AdstA, LL (%) 526 (23.6~73.6) 55.2 (27.3~78.0) 41.0 (20.5~61.3)
) 27448, PL (%) 275 (14.3~42.9) 26.9 (14.0~46.4) 21.8 (13.1~36.4)
234, PL (%) 25.1 (7.1~47.0) 28.3 (9.1~455) 19.3 (7.2~34.1)
s, wo (%) 50.2 (22.1~75.1) 46.2 (22.0~68.1) 28.1 (17.5~47.9)
F=H], e 1.39 (0.59~2.06) 1.28 (0.62~1.86) 0.79 (0.52~1.28)
dAAZE, Cy (10°em?/s) | 144 (041~5.07) | 1.21 (053~4.64) No Testing
ob ) A] 2] A=A, Ce 0.44 (0.11~0.87) 0.45 (0.19~0.59) No Testing
APt ed P (kg/cm?) | 0.73 (0.38~1.46) 0.94 (0.50~1.60) No Testing
E4A% K (10 'em/s) 0.57 (0.18~1.06) 0.53 (0.26~1.32) No Testing
AF29tE A" (UU), Cu (kg/cm?) 0.185 (0.101~0.326) | 0.249 (0.525~1.00) No Testing
ETHYAE, N (0~6) (4~11) (9~21)
5] o) Hl gk Symax (kPa) (7.79~45.02) (41.1~49.0) No Testing
W& Symn (kPa) (1.92~27.3) (175~41.1) No Testing
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