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Abstract The RIC construction technology is a kind of new methods of foundation treatment. This paper presents a numerical analysis
of the RIC method. The soil deformation is basically large in the process of using the RIC method, therefore, this paper uses the finite
element method based on the large deformation theory. The influence depth, the effective reinforcement depth, and the optimal
compacting count of RIC method are determined. The numerical analysis is validated by some measurements of an engineering example.

Keywords RIC construction technology; finite element method; large deformation; degree of compaction

0 5I8

TE i FE SR D KR 0 2 2 AR B i ik A ]
AE 51 T TS DR R, BRI AR AN T B
P RER SRR AR AR B TR it T B SRk b B R T T
S B BRI 6 38 A ol R1IE A X DU S, R BB A B TR SR
1 R S B (9 G 5 8 BRI ) SO A BE AT JE S A
SEECIE O, 7 T I RS RS B0 RS AT, W Sk Bk 4 | B T i
A P b s 75 52 (Rapid Impact Compaction , RIC) T3

BAG B A :2011-09-06; 15 = B 1 :2012-02-08
KAeFJR ., “+— a7 E R A L %R M (20060BAB04A10)

e — o SR B T S AT A e b TR T BOR e B
SCRE B AL A D R TR, AR AR SR 20 SR BRI
R I R ST ¥ RIC Tk AT R S RCR b — AL BER S
e AL o AP R TR AR KN — RS e T f )
LB 08 £ 75 B R S R A B IO T, ORI T B BLAR Y
4ER,

FUAT, B PSR #E  5 AF0 00 RIC T35 e 5 5 4 i
77 mmise, &M TSI THRHH RSN T L H

YVEH A oW, TR R F A et TR, H KL, &F 124 :xubin@263.net

Bl 58



] jcmik

# S  2012,30(06)

538 32 (Articles)

TE RIC T3 B0 d 43 A 1 7 438, Kristiansen 25P%} RIC T
WmE AR A £ 3T TR DO HAE H S =N R
AEARL, B2 0 04 5 R BB IR | v 8B 4 JE JWRA AL BRK 0 HE S
Tara FWNF + & 7E RIC T3k vhb #7280 F A9 MR 2EAT T 26 /1
AR SR 1 BB AR, A5 b 3 b A o o A R M R — o IR
BEUL RBEIRER, LIRS BN EE RS, T,
RIC T35 50 4 1A 1) JRUE Ay #H X6 730 4 8h 25 521, SE B 95 < 3
RIS BUR I O AR SR K AR TR IR X AR B T R
R, /NEIE JE B0 A BR IGTE N B8 B S0 R N AR AR TE 1
B, S, AR SCHI A RARTE BiE , HEST A FR T K AR 3l 1 T i
XS RIC T3k 51 i 4 ) [n] R84 7 B0 53 B, LA A 250 (
TIAA 45 S T Ay 00 S R, DA 488 HR B Ay oy %) it T4 o R R
S8, RIC T35 76 P R 0+ R S0t T v i 4k 5 0 H
Rtz %
1 RIC Ti&®ia

RIC T2 B A 1200 B il 4, 7R R 4E b
GRe— 577 EHLE 38 5 75 SEHL AR X A (40—60 YK /min)
FE S 15 5 d T LU [ 2L ) RIC Tk 0 & ik &2 BT 20
tad 90 4EA0H) B T s E 45 LLE Tz M T ALY
K BRI Tl K R STAE R TR P, [E AT 2002 4F
S B A R 2/ RS e A B I B R St T b 1S
B YO H .

RIC T3 F SE 32 4 1 Js B A AR G g W 8l 28 R 5, 97 353
B DU R T b 1 W R 6 Al o 1) v i R sl M R A W
FE R H 4t A 50—90KN , 75 5 fie 38 o) T FH 0 e D B AR AP
e BRUE T RE R B A LR (18 1(a)) . et 1
2 I ) 2R 8 AT ARl i i B T B a4 o R R SR AR
(E1(b)).

(b) & &

(b) Monitor equipment

(a) FXLEHE
(a) Tamper

B 1 RIC TEmMFZiREMERESE
Fig. 1 Tamper of RIC construction
technology and monitor equipment

2 BEMEN
21 AHWXR

RIC T3 95 5 A Moxh A i i 2808 20 T Bk 25 o i 3 g
A7 48, b P S A 4 B PR AN [ T 2 A AR — B sh
G B0 A7 28 A5 T B9 R i, AT JC ELEE Y T RIC T 9 &

SCIESCE & TECHAOLOGY REVIER

PRA LAY A S0k HIE IE SR &L RO T RIC T3k i T g%
AT R A S I T R

q2
pt Mz(p+p,
Hor ,M=36Si7.n§;;go Sy - B DR 35 B N BE B 6 5 pr=c ol
—S 11N

p NI ) 5q R BT ST e S BEVE BN AR s p, AR IR
SEIRE ST eo N AR RI IR FLBR LU A B0k Sl E B, 430
by 4% ) A5 T X 0 o 28 My e B e 2t 2 1 LR TE R
22 KEEFHERTEEGHRE

JUAT AR et 2 7 - 5 5 FR B 4 SR T T BCE R AR BT H
5 TR R 2D A [, 00 A o] 1) 8 2 S i 0 1), A 722 4 17 LA 221
GXA BRI TT LR I 20) A TE S 2225 MY T8 8 SC % A [8] 114 i
(B2 K HOR M, AR B SSHWIE ., 2 T RJEu
JUMTHE L A BRIT 3 58 0 30 77 -4 5 72

MU,.s+Kr+ AU-R, 2 +F =0 (2)

Horbr M B B Usn, AU 300 0+ A TR 200755 SR (08 10 3
LRI R, AT 2R 10 525 F, 19 8 1) 4 Ky Oy B IR U1 2k
WO 5

e 3o | o

K= ko+ D K+ Dk 3)
Hovr kg Ry 200 /A W) 2 1
ki= J UB{DBLdv (4)

e RoR ARG WA TIT ;D R BT AL S I B I B, 2k
JUARI B I8 205 /INAR JE [ 5119 JL An] 66 46 AH ()

B=LN (5)
N RIICIE R L

]

|

i (6)
|

|
ox X, X
L: i 1 2 1
P P
0 0
VX, X,

X N In BARARS T RS 13878 ¢« W20, R AR 2 38R o+Ar 1
ZIJO

ke, SR PR TR ) W R
k.= | G'oGav 7
Jop
[ 1
pra———

(i=1,2,++,n, WEITTT HED) (8)
\Fo'nlzxz ool 0 ]

|
o=\0oyl,, oxl, 0 !
‘L 0 0 0'33J|
ki D B IC R A B W B R I | R R RS 1 1 285 Ay M
b, J& AU B — B F0 By bR 85, X LT JE Lt A BROT |, Ze M ik
SR —FBR FH 4 25 AL % W B R I 1 125, BT LA

9

59 N



] jcmik

4@7
fd\ #3210 37 (Articles) 1 248 2012,30(06)
ﬁm\mmii REVIEW
ik
K= 2 ki+ Dk, (10) 1T

BN A1 F ORI RN K=Y k= Y, | BIDB,dv, 7]
WKL G RN R IME I, % EeE E W
A WA A RIC Tk 7558 My 525, e g

23 EBEEMININHE

Thilakasiri™%F 75 i B 7= A (1) 2 1 42 fih 24 )57 7 Bifi st [i] (1) 22
AT T % ARG B 9T, 38 LI S5 % o5 B R 1 45 ik sh 8 A
BEAT T ELS 2, S AN B 37 R I 4 SR AT LA Y, 2 T
filk Zh N 7 — Qi WA A EE 0 Sk, /R F Bl A
0.04—0.2s, JIT b 7% 3C R 48 ot fer 26 4k = B 7 12
WE 2 fos, B o RIS sl N H1 0 i fl e, 23
Y5 W 2 RIC T3k Y R IS 25 1 432 fik 20 B 0 04 e KA
270kPa , A ET ] £ B 0.1s,

T 270kPa

alkPa

t's

B 2 RIC Iikfar b SER
Fig. 2 Transient model of RIC

24 R EHREE

ASC RIC T35 80 J 300 50 45 0 11 4b B3R FH #7300 AL 2
TRESC B AW RIC T35 75 50 £ ik ad B v, H i 95 < 58 /D
F 108kN «m , 7 R Wi 5 [l AE 4% 1) o0 0.5—2.5m, £ % i) I
b 3—6m , LT AT I 3 | R S0k e A AR AR T
T AT UAN FERE 75 M b — 2 R B 2 A R ASIE R 0,
PSSR FH ) 0 B — A (AR i R i R S
S B Ak A R T T A T i S A, O NI S A
AIEAT A

3 IfExHl
3.1 HEEBMNET

)T B — 7D g S B AR B Sl g 5, % RIC TR %
S HUF LB 0 AT TR 5, WO RN 4m, F RS
i 50kN, 75 M B A2 1m, 5FHEVA IR 1m, 3 + 2 & 20kN/m®, 115
TN ) iy L Ak THLJRE I A, 37 1l 2 A2 B 2.5m, A W B
TR 3 i , A4 180 A 4 75 a5 iR X FRAE S LT,
BATEA WA A RE, 55 B0 KE Jr AR O ) )7
. FEIASHLE L
32 HEERSH

S ok 2 AR R B ST R e X L T SRR T AT A AT T
B 4 B SN A 75 DR S BE T T A 0 55 o DT

B 60

B3 HEHESMIENS
Fig. 3 Calculation section and meshes of RIC
1 BARTIEZHESH
Fig. 1 Parameters for RIC FEM calculation
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Fig. 4 Relation between compacting settlement
and number of impacts
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Fig. 5 Curve of vertical displacement at different depth
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Fig. 6 Curves of vertical displacement at different
depth under the crater
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Fig. 7 Curves of displacement at different depth
versus compacting number
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