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EXPERIMENTAL RESEARCH ON SATURATED MUCKY FOUNDATION
TREATMENT WITH WELL-POINT DEWATERING COMBINED WITH
DYNAMIC COMPACTION METHOD

LIU Jia', LUO Yan" ?, ZHANG Gongxin', DONG Zhiliang*, WANG Youyuan®
(1. Engineering Technology Research Co., Ltd. of CCCC Fourth Harbor Engineering Co., Ltd., Guangzhou,
Guangdong 510230, China; 2. South China University of Technology, Guangzhou, Guangdong 510641, China)

Abstract: Aiming at the insufficiency of traditional dynamic compaction method to saturated mucky with a high
groundwater level, a new static-dynamic drainage consolidation technique, well-point dewatering combined with
dynamic compaction method(WDDC) is developed. WDDC has been applied to Guangzhou Nansha harbor grain
and universal terminal project soft foundation improvement test area research project where the in-situ monitoring
(groundwater level, pore water pressure and settlement) and geotechnical laboratory tests are conducted to
investigate the mechanism and qualification of WDDC. The ground treatment effect is confirmed by static cone
penetration test, vane shear test, standard penetration test and static loading test. The specific penetration
resistance can increase 200 to 300 kPa while the standard penetration test can be added 2 blows. The bearing
capacity of foundation can reach 130 kPa. WDDC is an efficient soft foundation treatment method and the tests

provide a new way for future industrial applications.
Key words: foundation treatment; dewatering; dynamic compaction; mucky clay; plastic drainage
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K I A3 S5 (WDDC) I A, 6+ 5
TS 2 A ), R R, A
R R AOT 2 AR e SR HE KB o3 4k 1
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2 TIRMRFH

IR X N A A 22 500 m?(125 mx180 m), Hi
KA E L 0.5 mo ARIEHL S SRR R, R
WA il R e (1) W RTRRD N T A
T, SRR R 2.0 m; (2) W URERIA VR TR
+, BQ)+R)FEEE N 6.0m, AR,
(3) RIS, TFIEE N 2.0 m; (4) FVREIRYE R
Fit, FHERE N 50m, A AKEE: 6)
Hahaias 2, PR 2.0 m; (6) AR
SRR R B PR AR IR E S &S
PP AR NG 1R, S8 AR A e E,

3 IZWMRERWEIRIT

WK 1 7R, WDDC 2T 553 M T
TIRMHEZK AR 15 PR BFERE I T, PR AT
AWK I 228 . HoK TR R 4e 4 o5 it T A
YR o YRR HE KRR RN p i I RS & 2
0.5 m, HRHE G X Hh 5t 45 1 2 4 20.5 mo JF A5 [H]
Bk 30.0 mx30.0 m. e IEH ISV 0 X 1 St
T, SRHHENE, $EE4A05 0.7 m, A% 0.5 m,
&N 0.2 mULE 2). MM KA FREAME T 5.0 m,
RUJERZT 5 t TR N ) G PRI A oy il F4k
SLARFRIF NP K A T ek, Wl 3 fian, 5RIF
FRFIETT BBk A s, YHEEATN 2.0 m, SR
EEh 5.0 m, HRN{Z “fRkfg. i 28”7 1R
WHEAT: Ty 4 38, BERidy 4~6 4, 35 1 maRJrae
O 1000 kN -m, 2523k 1500 kN-m, 2 3 Al
4 3 A 2 000 KN - m, V5 1 25011 16 22 it 1 1 i 4
B Wy 1k, BER95 1, AEREA 500~800 kN -m,
[BER 0.7 fis 58 H AR, gl i 7y I |) (1] 5 b FL R
KR 7 0 s e e, > R R U A = LR

R1 WK L EYL) R br

Tablel Physico-mechanical indices of soils in test area

TR W& WEM BKE w% HRIE S/% FLBRLE e MR wi/% SRR we/% SEVERREL 1o WTERREL 1L R D) c/kPa JEEHE S 0l(%)
e W 2.0~22 60.2 100.0 1.609 48.2 32.1 16.1 1.75 3.4 0.1
WRIUR R L W 4.0~4.2 40.5 100.0 1.033 31.7 21.1 10.6 1.83 4.3 24.0
AR A L W 59~6.1 514 100.0 1.367 44.3 28.5 15.8 1.45 9.6 6.6
e W 8.4~86 60.6 96.2 1.713 47.9 30.3 17.6 1.73 25 6.3
e WY 11.3~115 58.7 100.0 1.585 44.9 29.8 15.1 1.92 2.3 111
it n¥ 15.9~18.7 30.0 84.6 0.964 33.3 18.6 14.7 0.78 27.9 8.4
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Fig.1 WDDC construction process

0.50
i

g

K 2 :;#H%Ti@(ﬁﬁ&: m)
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Fig.3 Layout of interleaving point tamping(unit: m)
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Fig.4 Layout of monitoring instruments in testing area(unit: m)
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Table 2 Dissipation of pore water pressure of soft soil
at depth of 2m

Ty Y it/kPa 1Y HUE kP THHLLLA1/%
5 1 gy 28.54 21.42 75.1
5 2 M Ay 15.50 21.48 138.6
5 3 g5 36.72 28.23 76.9
5 40 5 7.41 1217 164.2
W95 16.47 15.08 91.6

i, SZoRFF RN, KRG X I b 5 R AR 4t
SRIT A, SEMEREELT 6 m.
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4.13 mm/d, Jiti TSR Eh 1.328 m.

0.0 WDDC #-Jiti L B
g 0 1d2f 3 P4iik
08 i CENE
1.0 H ; [ S N
* O o | R N
Heokr BT ¢

1.4

K7 RIZUTREAA
Fig.7 Variation of surface settlement along pump time
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Table 3 Comparison of physico-mechanical properties of soil
before and after WDDC

T KR wi% WAEFRE 1 J45 2% a;-o/MPa *
i) 51 1.68 >0.5
I 42 0.65 >0.5
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