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Test and application of vibro-compaction of dredging silty fine sands
without additional backfill materials

. 1 . 2
HE Kai-sheng , GUO Xing-fa
(1. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Nantong Port Group Co., Ltd., Nantong, Jiangsu 226006, China)

Abstract: For the silty fine sands of 3 to 5 m thickness justly formed by dredging at the material yard of a bulk cargo wharf, based on
the instrumented monitoring results of a testing area improved by vibro-compaction without additional backfill materials and trace
inspection in the project, the change of excess pore water pressure and range of validity of vibroflotation is analyzed. The strengths
are compared before and after vibroflotation. The design parameters, construction techniques and quality control method of
vibro-compaction are proposed for the large-scale practice. In the first inspection, the problem of local poor compaction inside the
vibroflotation column is found; the resulting reasons are analyzed and resolving measures are put forward. The final inspection results
of large-scale practice indicate that the proposed parameters are feasible; the quality of improving ground satisfies the design
requirements. The testing and application of this project indicates that vibro-compaction method without additional backfill materials
for silty fine sands can be used for large-scale practice after the scientific testing methods quality tracking and solving measures of
defects carried out.
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Fig.2 Instrument arrange of excess pore water pressure
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(1) JRyp LR

PR 1 K YOS R = A i E AL BRK
iR, FFHRTHerhas B3 2L 3 s b
A HR3) 30 s JEr = A EH LI, [FFLESLIR L
PRI PR A LR AN T AR, HAR Y,
PP e 1 h fLHE AT 87%~95%. AL, 2
B - 32 3 Je IR AL, AR X R LR AE SR v
e RS THEURDL, ORI K2 A T 4R
MRS N R RS R A B, A X R TR
Wo L S R R, UL RE 1 o

(2) B g e P A DX SR i A 2k



543

T TPIERS: WU D 1R JE BRIk S0 1 T RE N 1131

Pephit FE RS R PR AR I, AR AL
FEAR K . A AR B WCE A AR, MR EE N 18
kN/m®, 3m yRAb_F7 AT N /1 24 kPa. % ZCQ30
T2, BPRPPAO S 1 m LARS L, EE LR
(U, uzy uz)CIEF] 27~32kPa, Ui CALT-58 4
OIRZS, FLrA R A RO T (P LR N kg H v 3l 7K s
TIFTEL AR S P2 15 A 8] L (u0) 5 B2 R
A M AR R ) LS () EAS AR A, Ut B XS i s
PR 1 m Ak, P A= A R LR TE R
BRI 5 2 m AR R AL (ug) X S kPa, R
MeARET R WAL, IR 28 2 m Ak
(us~ ug) 2tk PRk, A TRERE fi Rt A 200
TRT 1mi/h T 2m.

(3) 2 b AR PR A 2 SRR
1) 5% M

el 3 FBELIE u oS R A RN )
o' 2, WERAITR. AT, EdRMPEREE 1k
Ut EREREFu/ o =1, s awiit. FEG
PR IR u /o' <1 Hikik N, AR 17
BB, 3 A BN ERYRMG, BEPRAPEE 1 m b
Hlul/oc' B RKMECKESE 0.8 AT, XEWHW LIRS
WALSS , AN T PTRALEE ), 7 e &
PR s A B L At . R, P b —A
P, Peph s bR AR TR OO BB 3 IR

(4) R = A A LBUK R

PRIPERAE 0~4 m B2 1 BB (8 AN LRz
) MG, T 2 BT IRSh RO AR
LB Ty, g i 4 pros. AL, &
BB BR G, FORIRMIN u/ o’ EEEE 1 B BME
%, R 035 L. Kk, Ik RMIR 78 R
MR EXMEL LA . w3 SFLES uw3a. u3b
RURAHIT, R s K R ) 25 s L SR A

4 b E S R AR

PEPPETIEAT T 4 A FUERUE T NREG RN 5 ANFLES
DIl RS o WRIERD 2 v A BTN T 3 (SPT-N) Ay
3~9 i, P59, i IERLE 0.1~2.8 m B4
SLBH A3k 2.77 MPa, 7E 3.2~3.5 m VAL B
— AN R RE AL, g WRIA RS AEVTME AR g ]
e

Kl S(a) 2R T SIS 154 21 d N HE bR
PU e . WP IRIERD . AV JTOR T B AR Al
FEPP AR SO S T 9.4 1.8 3.7 i, i
F 153, 3.8, 23.3 i, MANEKIL, RN G 1
TSR] L, RIS 154 21 d IR RS ks BT
FEARTCAR M o ARG DX i i 5 SR it
BRI, AT AR TR o S AE R it 15 15 d
CUEA K BINT, Zo ISR iy sy
P TRE AT LA IR it TS 15 d IN3EAT

P 5(b) g4l iy Je A 1) - 5 0 PR SK BT g
P, ERIBRHIEE 50 e BEAARUZ G, WERD . IR
VTN TR L RN A0 25 4 v J S BHL ) 2 Sl 4 v
T 1.52.0.16. 0.79 MPa, i 5] 4.21. 0.54. 7.40 MPa.

SPT-N/ i
0 4 8 1216202428

g./MPa
0 2 4 6 8 10

HTA] o

ol g

10 . u6  u5 u4d ulda HA M B

; 20N

H A s AoA woul2 o 4Ly {04

i e MUK

SmiEht 3 m L e 30 s MsPas @10

Fiidk30s & 30s - u3a
HE 1 --u3b 403

u/kPa

0 4 710 13 16 19 21 23 2527 29 39 49 59 79

t/min

B4 IR B LK R T
Fig.4 [Excess pore water pressure in the course of
the 2nd vibro-compaction

1 0
2t 1F
3 F 2 F
g 4r g 3r1
= P 1— 4RI T3
jisa) | = 4 = €
6 | JRiE 15 5t
----- P s 15
7 e 2 6
-+~ 20d
8 T T
9l gl
(a) (b
Bl 5 dRybRn e R dbn R o LR )

Fig.5 SPTN value and q. value of the soils between piles
before and after vibro-compaction
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Fig.6 Example of low strength improved soil in the
vibro-compaction shaft
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