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technology in the treatment of silty clay sites: A case study
of Yangluo project in Wuhan

LAN Mingqing
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Abstract: Traditional soft foundation treatment methods often prove ineffective for muck clay soil foundations.
This study investigated the reinforcement mechanism and construction process parameters of a novel dewatering-
intensive tamping technique using the Yangluo project as a case study. The method integrated dynamic
compaction with well-point dewatering, leveraging well-points to reduce excess pore water pressure generated by
tamping while facilitating pore water discharge. During the Yangluo project, the groundwater level was lowered to
3 m below the ground surface within about 2 d before the first round of tamping, to 5 m within about 3 d before
the second round of tamping, and to 5 m within about 6 d before the tamping, with the entire dewatering cycle of

approximately 11 d. After the first round of tamping, the excess pore water pressure dissipated by 70% in about
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7 d. The test results show that the dewatering-intensive tamping method can improve the consolidation of soft clay

significantly in a short time, mitigates the “rubber soil” phenomenon, effectively treat the soil to a depth of 6.0

meters, and enhances the bearing capacity of the soft soil foundation (>150 kPa). This study establishes a

theoretical foundation and practical construction parameters for the treatment of soft soil foundations, particularly

in China’s coastal regions, where such conditions are prevalent.

Keywords: foundation treatment; dewatering; dynamic compaction; silty clay; construction parameters

W 1 ) 2 0 94 98 AR T VL DX T A L B
SR A DR A, YD AR A Y Ak P )R D £ 0
O PRV PR L BAT SR | TRARTER | S5 H
S DY SR AR B 25 AR A, R TR LR
TS FLHEAT i Ab B0 PRk, RIS R B
B i S M S Kb BB AR X 4R s TR DR L 4 T A
R A B 20 3

b AR B S TR R OB R Z —, B ARk
e b R TR R 5T, R e R R 28R T R A R T
BEU-Y FEd REJLHAFER, LR2ENCEITRT
VFZ MR AL B0 O7 35, LA AN TA] AR 25 1R R TR
Ko ARG H L AL BT AR L ALK, 7E— 2 R
JE R T AR S R RE T B S A AR ok
PEANAT IRAR A 7 FOR S R TP AR R REAE . T e 55
BRFE, BRI T R L Ak, 52 A R R A
AP 78 il R o [ B A 4 AT 5 S IR T A R
Ji&, BRI K e LA PEAE | TRJZ RO R L T
W S5 AP 25 T 12 0 s R A 0 [ 150 3k 88 Ty ko et
T M PR TR B R A R, N 3t BE Y R T
Dol /I Ml HE T 5 (LR S 8 7 9 X il T A BOR B
] RE B A [ A A, T AR R R . E
23 T 7 2 — oy b AR IR e Bt b AR LA U R R
AR [ 25 R 2 BT 1 o AR, 23 )2 23 B B L2 9 A
AT 8, SR RRB R EREEK, E5E
JRIRIE R,

25 B RTIR, A% SRR AL PR OT VA AT AE — S8 AR 15 ik Tk
DT B, FE SR SRR IR DL T, A0 i R AR R Y R
M, X LTk 0 AR BRI AN R, AT BE T U
SLAE Nt T i b el el A N BN ARE | DR K2
PR B QU= 1N (22 WS RPN N g T
SO B ST R A HE I TR AU e
X LETT T B AR BOARERI T BEUR, 45 R A
IR R 5 i 8 it e 00 I R A 3 I TR A, e
) IRTNS K41 9: 5 DA NS ATERT A - e ) 12 S G 1S
Bk 2 el A 10 TR M R Ak BB, L X Y i A2 2%
Z R M R )

5 I3 V4 S — P Ml R R 3l Ak B R G Ao X M A
At O e A 1 o A, 8 R A AR EHE L R AR
WL, DT o 2 Py 7R 30 AR LR~ 57
VR Tz b N T T s EORUEUR AR AR U, T
TEAL RN AR ORE £ | oy b P D8 5 6 4 45 R A
S BAT R AR AR R, SR B SR A5 ik Y B
WM BER AL | e I 5 A AR N 2 T BT
TR AP, Ho [ K R IR AR —FhoE
Wb FE AL BT L2 B Tz R . % TTIE e M IF
A AR R HE R R R L B AR A, S AL
B A T 3 T RO AL KR Y RE RS PROEE B o AR R - 1
I 45 B2, G 5 55 ik A AR Bz s B AR R T AR
Ty 1) AR BT v ] ) A i 22

7 I [ K R T AR A R A B R B AT W] B
PLFE ()AL BRI B B K iR 75 T L4545
R S5 A K HE A P 5 i, B R T T i Y [ 45
SCREAT RO/ A B R o o IXRR T R T LR
B e B R Y R AT R E A, R IR DIC R, £ M gk
RBIBHESR o (2) T AL R KGR I T 2 A
15 FIE i ok 9 X M R EAT S5 S, TR T R [ 4 A
Mg T TR . A B TR R TRRAOR, B
TRERES . (3) A : AR T2 58 07 ik, B B K o
95 L2 BB AR D BB, BRR T TR
JEAS o RIS, Hy T T A L, TR AR T I A A B
FNLAEAF A o £ L Prag, B RS K R 75 T2 A AT A
B ey i 3 1) 7R 2T AR E 1, o BE 4 e TR S B,
R TR A o 3 fiff PR A% 48 B R Ak 31 7 85 A7 A /Y 1)
AUt T A ok te, BoA HERRESEE SCMB IO EL

JRAE [ 7K R I 1 R S RS B B U T — E 1Y
JRR, B HAE A [R] 3t S50 2% AF T ) P A 0 e it T 2
BT RAMTIE o A SCE 18X 38 75 BRI A 5
KL TP AR AR I . VL D2 A i R e T &
b b R Ak B A N AT IR A ST . B R AT AU
P ECDCBH 22 100 H A KBRS A T 5 A S Y
BT, 8 AR S AR | 7% ) il
B RS UI R . R K AL LK R )



- 136 - 7K SC Ml J5T T b 5

0000 3t AR ) WS I A SR, O3 BT R K SR 5 YR AE A [
JRACAE T A A A K Rl BE AT A 04 ) 5 368 5 X L
B, AR B XA [8] M 5 2% AR B LA Ak BT 56, LA
T T by DX T ARV T 4k PR AR 25

1 ITEE=

AR B K 5 S5 A 00 2 T BH 2 [ B s 4R e A
Bk iz 0 A bRB— 2 TR M L 1 b PEI5H 3
55 N 25 X 16.6x10* m? 114 5 Sk il 35 ok 3 3—14 X i
TR SRS S8 . i TR A T 28 DUTH B M X BH 2 42
TEIT K 1K, Sk a0 A Sk TR F 2T K49 I 2
K T i R VTG R o A5 Sk Bl k0 TS Sk R O K
LRI 2 2 @ Pk #%, BRI Z) 27 km,
TFHE RN 2 1016 km, EARNE WK 1,

1.1 TREH R4

it T DX R YT — S o i M S BT, AR KT R IR
K — . 3 X b3 30 R, & R — ETE 20.0 ~
23.0 m 2 [], [if it T4 AR % B A 0 R ) Mk, T
N TAZ B IE BR R AR, #55 Hb X HE K S5 1A,
B 1 m.

R A5 B0 37 B 22 Al L., 37 b 48 8 b 219 100 B R A

\ LN
\ A \
\
R Y

B1 mBECETEE

Fig.1 Schematic diagram of project location
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Table 1 Main physical and mechanical indicators of stratum in dock area
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Table 2 Construction parameters
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Fig. 3 Vibration rolling construction
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Table 3 Statistical analysis of geotechnical test data
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Table 4 Standard penetration test results of 3 sets of
detection holes
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Table S Statistical analysis of 4 sets of static cone penetration

test data
HESRIELS) P44t/ MPa ‘
45 - WK T4 He/%
it T RiT it TS5
1 0.897 1.066 15.85
2 0.880 1.030 14.56
3 0.889 1.048 15.17
4 0.886 1.052 15.78

HRER T A — i AR AR, AR L T
34 PFREIA SR

TE 45 3k 38 56 BEAL P AT (2020 4 11 A ) | i T 58 %
J5 (2020 4 12 ), 238 SRR 2 b AT+ AR
J T AEF H A AT, A BT IS AR 50 A Ak B AT A
DY JE A B AT o 43 B GE Ak B R R )2 T
M e 5 5 BE b, HARRIHE Qi 6 iroR o b i 5114
Pt A A SR A B Y S H A

%6 3A+FRBHIBGITHTE

Table 6 Statistical analysis of 3 sets of cross plate tests
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Fig. 8 Changes of pore water pressure with time
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