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Abstract:In view of three types of foundation pit in the Huanghe River basin with different geo-mechanical
characteristics, this paper aims to explore the yield behaviour and application conditions of five prescribed
constitutive models. Combing geo-mechanical parameter characteristics in typical area of thick alluvium,
the constitutive model matching structural deformation of foundation pit excavation in respective area, by

employing secondary development platform of finite difference method simulation software as well as field
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test data. Results show that: geo-mechanical characteristics varies significantly along the Huanghe River
alluvium. Generally, the eastern stratum shows well grain size gradation, while the deep western stratum is mainly
consist of unconsolidated clay and fine sand. The deformation behaviour of retaining pile for foundation pit in Jinan
can be precisely simulated by Jene model, and meanwhile, the law of foundation pit surface deformation
development can be described by Duncan Chang model. M-C model fits the active earth pressure with high accuracy

in Zhengzhou, the time-dependent change law of axial force simulated by modified Cambridge model is in good

accordance with the field test data.
Keywords: Huanghe River basin; mechanical

deformation; applicability
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Fig. 2 Relationship of soil partical in alluvial strata

1.3 ZHERRENFHE

PSRERYNE T N R TN RIS NP e i
A L L T8I N 22 A0 XSO AR BEAS L 22 1 1 )R b
FRRNTE 12 0 st s R i I 3 AT LLE L 22
MGy AR, 10 m DUF & R OA )2 HIRE
B EAOKBEERERIN A2 AR R .
FHEJEAE 20 kKN/m’, 1 9P 41 )2 E 2 1E 21 ~ 22
kN/m?® Z[6], H B3 B A B 8600 s b & B JZ B0 4
JEH T AR, R 102, F IR B KRR
] Ff G 46 701 J8E L B AR 29 7E 7000 ~ 8506 Z [l 5 A2 TB
o B A W A R s TR A 1) B A 2 AT
TV R T2 5 R T 00 2 IBORE DR M L TG B 4
O E AR R T gt — W I E 10 kPa, fH )
AR EAT TR YR B R LS 5

D) iy £ 106 FORS 28 7 5 100 1A 2 458 ) B % 2 36 0 5 i 1k
FEIHE/NTF 10 m B3+ Wb 2 P4 a 0. 5. (H B
TR B W s /N E) 0. 2,808 REAE PP 2 I b
TR A = B R ER A JE A IR A B . Iz
VAL ALY e R o [ R A = IS N R /i U P S e Sy i
AN

y/(kN-m~) E/MPa /() K/(m-d")
© o coog9 oo cooo9o
- N N N < © N 0 < A <t \O oC
0 T T T T T LI B | B B N B I I R N N A B
5k m :_*-h e . 1 - I T ook 45
£ * T & Ty
o 2 7 ﬁi % [ g’n . o gf’"o %80 10
oL 2 el PR T
3 + ”; v %{ b s %o
SO1 2101 41 L 1 Y
. 1 e ¥ o ¥1 &
= 20| 1+ ¥ L 28 4 =Y 4 % 420 £
= + v s lo s =
% 25 @ T *+T9¢ T = T T8 % 1ps %
i - 4 + +4 + i Hi == 4
T e T = T «lo g ]
30} 4 +41 ¢ L sy x 4 Jo 4 o d3po
+ v ® x x| o o
*4- $V T »f 5 b .f go 1
351 T 1 « 7T ' x T o T o %
+ ¢ T =g X x To o 1
40 + + + + + -+ + —40
+ v + g <+ <
45 Lot 1 Py IS (TS N L. 3 TN 1,901,145
Swnono Swnoun NN <ing
HE =E] = SS383
wl% C/kPa K,
W (1) it (2) Bab; (3) Bif; (4) WA,

FESRUL : y HEEE; wh KSR E BB BT YR
B o NEBEB VTN EESES ; K bR D REG KN BER

H3 ZMERGEBENESHSE
Fig.3 Characteristic of stratum of thick alluvial in Lanzhou
L4 BHE R E 5 F

KN 22 S B ] AR R - OB B - VBB B
LRy TR - AR K M 3t Jo BB 5 4 o DL KRS AR X
T S TR B SR L et T LA R M R 2
BT 4 R .

vy /(kN-m™) S, E,, ,/MPa @l(°) K/(m-d™")
=255 2335 oS88 288%% 2 °
O @ T T T T
+ vy L3 - e o [ R0,
STOT #TR T 875 .11 o Tox]
L v #1F LiE I8 Pe
10F 6 + 4% 4¥ L 45 + 4 %
F L b3 a8 x® A3
4) s 4 E © o TF
BEOT 5T 0 T & o T%T esT e |
3 . 2]
g v ] xR [°@
SO O T FTET o JTE T e
o} iyt o ol w1 8 1on®
25+ (™ T odTo T o ~dxT sTe T
ol ® L a1 %l 3] sdai] enle ]
5 F+ v o o P, §i §
£E] MOM oo ] M 9 IR I A N S
& *e.
ol =1 1T I 11 1 ]
45 L 1ol Ladal 1al 1ol Lol [ N 1o | 45
ownong ELR ) coQ Nt
)2 QO SSsas — Q@ [SESESESY
wl% I, C/kPa K

W (1) #id; (2) BERL; (3) 4imb; (4) Kt
(5) 41p; (6) BpEML; (7) 4085; (8) MBKL;
(9) kaim; (8) B,
BRI v A Bk KIS MR BT R BGE,, N
100~200 kPa'F [ FE4a A5 c o BIAR BY YK R ;s o B PR BY YT N
BESR AR K AEIEME D RBCKAB BRI

B4 BMNERDERHMEHSE

Fig. 4 Characteristic of stratum of thick alluvial in Zhengzhou
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Fig. 5 Characteristic of stratum of thick alluvial in Jinan
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Fig. 13  Soil force of foundation in Lanzhou
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Fig. 15 Earth pressure law of pit in Zhengzhou

] Je S TR A DL 2] A = P 7 (1 B o 35 G A R
G B AR S A BB R X 43 A L S B MR R K
fia] J& A TR v 2 A4 Y 07 AR Sk 8 g UK AR SR
AN TR B Ak A M BT = ) 7 RS v i 32 R g 25 5
R AR N ) 22 36 A AT JE A5 B0 X i) s g 1R 01 e
JIWE sl BB 15 vl Ze i R s E SE BT 42
JEG T BT = AR R M BR AS o — r A JeE l
YA D) 5 B8 R P A T I o DO A AR L A G 2 8 T S 3
N7 3%k - AT B S 04 R e TG R R I — L AE
e ot wy NI 0 P u e SIS SN T IS S VA B2 3L 1 e =9 A
JIHEHE B A5 R AT 2 1 4 e T Bl R
G A O ) (A R BE B O 9 m A R B i
KBl JE BT R 5 XB O — ok 8 A 4G 15 B 00 1k B+
FE 353 AT B 5 R e ho A% 45 R AL AR AL H R
R Eh 4 S A0 B BT T R %R RN BE R
SRR B BY Bk AR 1 o AE R G ER  R kA R
PR Bk st o RG22 18] B4 AR B A 6 W S el A 5 X
THE IESIM AL ) 0 Bk 3+ e 0y 40 A KL S AR 4
—if B Al - R A B AL UG Y 25 SRR R TR 7
FEE YUK R — BB AL, 3+ 1k 1 ¥ R E R
FEIEE] 6 m B, 8k 3+ e Wit i g n o B
SR RSB R ZARIE S T TR Z 3 (R 3 bt
JUG R AR 2 B R Y
3.2.1 AMBEAZRESN BETEEE 3 PR
AR AL BRI FH A 199 23 AT » AT R0 JRE R AR AL 1 il R
L1 N1 ol A A R R R =5 o
102.21% .42, 71 % F 132, 11 %, ¢ oAl 455 780 g1 45 2%
(B /0N » A0 20 ) W JBE O R A A Y o e 2%k Bt T 4%
T AR v 2 S R AR T I LA A



% 14

IR E BRI 6 R I A AR 5

®3 AMNBRIZIAEERELIREMER
Table 3 Suitable parameters of different

model in Zhengzhou

BN p WERW /% KIS/ % BPAER/ %
faiJe 956. 50 809. 25 1 250. 21
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Fig. 16 Deformation law of pit in Jinan
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