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Mechanism analysis of dynamic consolidation based on geometric non-linearity
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Abstract: During mechanism analysis of consolidation of foundation soil by heavy tamping method, this paper employs large deformation hypothesis
on the relationship between strain and displacement to make a non-linear dynamic equilibrium equation and to offer its iterative calculation form.
With a practical example analyzed by non-linear method, the general rule of soil response under dynamic compaction and an effective path to simu-

late consolidation mechanism precisely are obtained.

Key words: dynamic consolidation; geometric non-linearity ; finite element method

0 3l B

76 B BT BT ST 5 R B RO B RO 2 b, X
PRI AE— B 3 R , BB 41 95 2 3 45 3R i /AR
T B AED ) WS AE SRR [4] A R M AE S 3 R
e 75 AR R — 5 43 S T 32 8, 3% o SR < K2
W , B R LT SR B AT & STRRI (R
HAEA PRTTR b x R M AR AT T Rkt
IR ATIER R I, I B R A R
I AR JESCE (1) 7P 2 F 28 =47 4 I3 Ry
JunaXy Yo BILTEARCHI AT b, AR K BT 1B
B, 8 B TA R TOI I H AR S 3 1 R,
HEAR BT LA IR M Y BB R P RATE 2, 4 AR 4R
PR AR BB M 3R, % SR B3 7 BLIE
B EMIUTAE R 4T, 550 TR M E 5,
e BRI, B S1— R 3 B R FTARSCUR O I
B TR A MRS |

1 ET/UMIFLERIRIT B 54
11 tHATREEHERHE

AR I AL 1E PSS R S ARG X
QX R M AT B A A
AT H Q)

[(8,}; + ui,k)akj],/ + Fi - puf = O; (1)

MAMBRER e = (u,; + u,; + u ;)72 (2)
21 RE AR R R 05 = Aeyly + 20%;, (3)

dA(e;)/de; = o3 (4)
MBAREM(S)  w = s (5)
E‘Zjﬁﬂﬁ%ﬁ:(sp) (6;‘1: + ui,k)o'lq'nj = i’io (6)

ERFTRFHZYEEY KRS BEARR,
ENREX AT u, RAB S B; 0, W KR
Gri e, INRIKE YR P A EB I B0 L
s A(ey) DI RER B 5wy, p RBREWAFAL
BHGAF T2 M6 NP HEG 6, W ERF T30,
FARTT AR o
1.2 ETAREAZNIEERUNNTFEHRE

R AA RRPITH: K 85 A K R AL,
E— Bk ERERTZ MR

u:jgm}pﬂwJM[wnm“wuﬂmm+

WITUFL 4 |
u}w%a

ult{ P} tdes (7

%
% fo M BRTUES LR B I F i BE B

E4TH: EHEEETAAREHTE A EYHB
(2003kj010zd) ’
R B #2002 - 09 - 24



Ham

[NVIWTGSRECEEE; | FI, 8 TE 5t e
ABTR P KR TR 3R R s
SR, XER(DBTESAL, 34
e RS SR

¢HMJ=[]VIgMFWi®—HF%Hmew

RERZ KSR

A [m] —[ﬂp T'IN I do, 5050 B 50 19

[B1. TR, WIER(2), BRI KR K
&tE,BIIB], Flul, MR, FTER

[Bl. = [B,]. + [B,].c (9
A [ Byl LR ARHE I ; [BL} IR |25 4 IR
B BN (OBt {ul, RS, 15

]_JMB dv+mt]wfmmoum

HT {of = [ D]({e }-feo%)naof (11)

KA, [ DLHAEAERE, Leo] | o | IBTRIAERIFIN 7

Hit  dict = [Dldie} = [DI[B).dlul,, (12)
ER(OH, (B, ], S8 aB ul, LK, Hik

d[B], = d[B, .. (13)

B (12), (1B)RARK(10), 308 R (9 1A, Bk 5

dé({ut ] = {lked, + (k). + [k, 1. 1dlul,, (14)

Hif [kolo=TIBJX[DI[By].dv,.,. (15)
Lk )= DILBJLDIB, ) + (B, 1] B, ). +

[BL]Z[D][BO:Ie%dUe’ (16)

TdlB Jtoldv, = [k, ].dlul., (17)

L, 1. 5 0 JL Ao A
PRGOS ITES S SR ()], s
B TE 1 u(e)], + Alul, UM Taglor JETF 2o —BE LY

SOl +all] = $[1u(0)].] + dﬂmt>

ful = bu()1
=[]WUH+M[]HM—UH [PLY+ 1Lk +

(k] + [k ) 1Al f (18)
CARERX (), B L '}Z*ﬂ%ﬂ W S eot ool I, 15

[[tBTtiatdn. = Lkl + k1D 1u(0]. (19

FRANRAK ), He BT LS IH IS B 51, 159
AR P

$llu(o)f +alul)=[MIHu()l + [CIa()) +[K]
tu() -UFDE+ 1P +[K]Alul =0, (20)

A (K] = 2%[ kolo + [kl + [k, 11 (K] =

HRENI, 6 . BT UMTAE A 0385 In B LB A 47 473
2”:’50 + [k dbs [CIAESHIBH R 46 FE, T R A
Raylelghﬁ/iﬁ Bp
[€] = alM]+BlK'], (21)

A, a=a,B=clw,c IR, o HEEHIE,
1.3 B3 FRia) B AR T 4E BE
Xt FRIXTFRIENE , B AR S R Il B A v 2 AT

ou du du  dw 2w
dr ar " ar Yo7 "9,
er
u v, u
€p r 1 ror
= + =
. o 2w 9u , dw _ w
c az az az + az 3z
B BGIINEN R E PR VR P
2 9z * ar "3z 1 ar dz
= f[Bo]e'i' [BLLHU}e, (22)

K, u R r FNRERE, w AW 2 W RS A .
ZHERG

(Bo). = [LIINL,[B,), = 5 [0][GIIN],  (23)

—'a —_
roo 5 0
ar 0 1
— 0
1 r
T 0 P!
AP(L]= 3 ;[G]= 2, O
0 3z
z 0 i
1l,Jd 1 9 Ir
2 dz 2 ar a
L0 3]
du dw
50 0 = 0
0 7“ 0 0 0
e
dz dz
1 du o L.9u 1 .dw 1 duw
L2 3dz 2 dr 2 39z 2 Jdrd

1.4 JEgeieshh TE ARG R KK
(DXHERBZ] ¢ KRR R G/NVETR 30 12 58
RBBE ()] Fi () R0 ()] MR FAT
IR BIRIEERE L w (O] ()}, Rl
(o RENETEE 2R
[MIEO] + 1G] + (Ko fu(t) = [FL+ 1P, (24)
A, (K] = Dk, (6] = alM] + ALK, 1
(2) M4 A T 6 R 37708 5430 B 2 [ g 2
KR B u()}, RARBEA BT B, 1., R
KA5) ~ (17), BB B EA BT [ k], [k, ] A
[k, )., 485K ], K],



474 H# + L B % #

2003 4

¥ iu(o)f da(ot, Miu()l, UELK], F
[K], RAK(20),158] Alul,o

(4)RFRALHNERE %, B8] ¢ B2 T —RER
Blu(ot, da()t, Flal()i,o

GIEZQ)B(ME R, ERBA A Alul, =
-k (ImMtu(ot, +[CL tu()t, + [K' ], {u
(O, -UHFOL+ PO D stu() L, = {u()], +
Alutb,stu()),., =1u(Ol,,, (3/88) - tult - At)}
(3/8t) = 2{u (e - At)t = {u(e - At)i(Ae2)5 1 u
(D =Tu(O),,,(6/88) = {u(t - A) 1 (6/AF) -
fue-An)f6/ae) -21u(e - At) o Hrr, At FyitE]
B u(e-A) b tu(e~AD) R u(e - Ar) P RAEL
PERIE (20) 78 ¢ — Ar B ZIRIOLES A BE R B

(O)EREZE Alul y<h (b HEFRHEHRSCH
WEIEe {u() iy du()ty Flule)ly, BA(20)
£ t B 20

2 BHiaH
2.1 A

FHERSRAR IR AR LR FE
19.0 kN/m’ ,F5 4R 98 kN, 7% F 10 m, EEJE WX 3.9
o WRITBE— TN E TR AR R
F, )1 47 940 kPa, HefhBf [8] 47 90 ms, Y FE I ZR 1L A
SRE = T, IR BB 6000 kPa, (1 fi7 455 B L 24000
kPa, JAFALLER 0.40,BHJE FLER 0. 15, 75 PR 76 25 i X B
WREHREHN16.0 m, KFEEEZ 5.0 mi HEKEHA
REER u=w=0;MHARFE R w=0;KEIEF
XM AT, PIRENHR ulle=0,wl,.,=0,
ul,e0=0,wl,.0=0,ul,.0=0,w!,_0=0o
2.2 HHERESH

PEI 1 AT E BRI UK, 5550 5
WiE , SEMF SR RFUUE A 19.57 em, iTE B H
%jﬁ (ﬁ:%ﬁ 20.11 em, IREAF 3% . B2 HFFET
NGNS N e A g N L A U
B DRE G, (R W8 S R B R ORI /S, K/ MK
VBT, X ST R g AR A AR P A R R L B3

MR /m
1 2 3 4 5

<

Lw

FUER/cm

1 TERRFRER
Fig.1 The calculated shape of compaction crater

HFEPOTHBARKEE LN p(2) 5REEM
N1 po MOLLAE BNZR s B 4 M35 B O FERRRIBE -
ERBTTRE w(2) 5RTETIE w, B HERZE

2 FETHARRE DEH R AL N2 %
Fig.2 Time curve of axial displacement in different depth of soil
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Fig.3  Stress ratio in different depth
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Fig.4 Displacement ratio in different depth
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