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

RS INE A 22 500 m*(125 mx180 m), Hi
TKAIEHE 0.5 m. RIBHTENE R R, |
B E bR R: (1) WYRIRES N R HA
TIRBE L, FHBEHR 2.0 m: (2) WIREHVERE:
T, BEOHQVPEER 6.0m, HH--NKRLZ;
(3) BWPE, FHEEN 2.0 m; (4) RIBBRER
o, PHEEHSOm, AE-ANKLE: 5) +
FE PR Z, FYEER 20 m; (6) HHAY
SRR L. L PEAERLREGE. £1E
PIERSJFEIRFRUIR | FT7R, BB RIEAR T,

3 IZWRER®ET

Wik 1 R, WDDC FE T4 b2 T
BORLHE KB VR BRI T PRI 4T
WKW KR He . HKTUE RES . BISH TN
T, BRHKRANAFSFTFERBHLE
0.5 m, MRAERKX HFRAA BT A 20.5 m. F A H
FEJY 30.0 mx30.0 m. YRHBEFEEE N E X G 5
T, RAXHW, HEZHN 0.7m, HEEX 0.5m,
R 02 m(LE 2). Htth FAKALFHEAMET 5.0m,
BIJERLE 5 t TR 7 /G TR G om IS nE, Frgk
SGRFEEHARKERRET . WA 3 iR, B
FRIZEGTERSFSHE, HFEERLHN 20 m, FA
AEEA 5.0 m, HMNI#Z “fkfe. . 28" KR
WHEAT: K35 43, gy 4~6h, 5 1 EMBEITEE
HAHT000kN-m, 25 23¥A 1500kN-m, 353 F
4 #H 2 000 kN - m, BRAFE L2 RE B R BT 1
Iy W3 138, BAF5 1, B8R 500~800 kN -m,
[BEEG 0.7 5 FFHEES. IR 3R A a) 18] bR B FLER
KEBNEEFE, “QRBPRIERE L EILE

#1 RRXTRYE )RR

Tablel Physico-mechanical indices of soils in test area

EEm  FKE w% WAE S% TLBRI e BR wo% MR we% BHIRE L WS L FED okPa BEEHO()

R =¥ RE&
W R 2.0~22 60.2 100.0 1.609
WREH R T R 4.0~42 40.5 100.0 1.033
e mE ¥ 5.9~6.1 51.4 100.0 1367
b ¥ 84~86 60.6 96.2 1.713
b WY 11.3~11.5 58.7 100.0 1.585

Ft ¥ 15.9~18.7 30.0 84.6 0.964

482 32.1 16.1 1.75 3.4 0.1
31.7 21.1 10.6 1.83 43 24.0
443 28.5 15.8 1.45 9.6 6.6
47.9 303 17.6 1.73 2.5 6.3
44.9 29.8 15.1 1.92 2.3 1.1
333 18.6 14.7 0.78 279 8.4
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Fig.l WDDC construction process
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Fig.2 Overlap of mixing piles(unit: m)
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Fig.3 Layout of interleaving point tamping(unit: m)

IKE I 75% A BB, ol F—'E i
TR AR X R R A v TR
MERR . AKAEE S FLBRKH I TE S o3 R i B 45 I AR
ALE 4, He, KRB IR 34 MR, UL
FEbr N 1.5 m, ZEHHE 0.1 m), FrHl L84y
54 WILD 7KHE(. SWIJ - 15 7KA7it. DataTaker &5
FRELN MZS5 -2 G EUTEAL, e, KALE
OWZX1, OWZX2 M73 % LS1, LS2 i+ 2 4
O R RBVTFEFERR KT R F DT BEAR (S1~S24)
W, LSRRI LG, NBRITEREITIE,
TERRR TS G AT IH AT, UG Pk st &
VLB, P1~P3 HFLB/KHE IR, H#ARFE R
w T ALBKE A7t I AR MK 2 H G, i
HAKIN R 1o HOEEACFESERE, BEATER SRR
TER AR TR R 8 AR 564

B4 B MR E B (AR m)

Fig4 Layout of monitoring instruments in testing area(unit: m)
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Fig.5 Variations of drawdown of groundwater level with
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Fig.6 Variations of pore water pressure with pumping time

TR 31 O (R 78 2 N K AKAE S, FLBRK R 77 1
HEREXTHE. ZWERER 6 m N - EFLEKE
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Wy AR LUK E Sy W8 BRI AR5
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Table 2 Dissipation of pore water pressure of soft soil

at depth of 2 m
I R B /kPa T BB /kPa T L /%
BUBATR 28.54 21.42 75.1
2Ry 15.50 21.48 138.6
B3 AF 36.72 28.23 76.9
BAESF 7.41 12.17 164.2
W5 16.47 15.08 91.6

i, ZImITHMED . FRE X 3 # R A 45
SRR, FUWHREZ 6 m.
43 JRMERM
REVIRRME 7 s, BRHEKARE R R
5 0.559 m, AMETHAVIREEE KM B, TR
A 2236 mm/d. FEKTEMBRGEITE 1, 218
MR BV EREAR—, F¥H 14.03 mm/d,
MEE 3 RS HRTI&E T P8, TFHEENN
4.13 mm/d, FETHRYTIRERN 1.328 m.
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Fig.7 Variation of surface settlement along pump time

44 ZREITRE

IFERTE 6.0 m L EkEF 2 HSHCEI
B ZAR(IER 3), B/KEH SI%MEEE 42%, &
MEFRHUNE 1.68 FREZ 0.65, ENA0ME S H 4R MW
REHEHATEIRE. BESABENERT RS K
T 0.50 MPa™', 3 Btk b 38 3 R 5038 B i R s
il

®3 MERTE LS HT L

Table 3 Comparison of physico-mechanical properties of soil

before and after WDDC
TH BKEwY WML B4R a1 -/MPa”'
B # 51 1.68 >0.5
Hn e S5 42 0.65 >0.5
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Table 4 Results of standard penetration test
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