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Design and construction technology of displacement control in deep
miscellaneous fill foundation pits
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Abstract: Displacement and settlement are easily generated in foundation pits at miscellaneous fill site because of arbitrary fills,
component complexity and heterogeneous characteristics and have lower cohesive force and internal friction angle. There is a
foundation pit with deep miscellaneous fill in Jinan. The fills are construction wastes and domestic refuse for 30 years and the
depth is up to 18~20 m. The pit needs to be excavated to more than 11 m in depth. There is a freestone retaining wall 3.0 m
away from the slope top and the wall is 3.0~3.5 m higher than the slope crest. Design of displacement control is required in
deep miscellaneous fill site due to damages of freestone retaining wall and road induced by large deformation of the pit.
According to engineering geology and surrounding environment, the pile-anchor support is used and the reinforcement in active
and passive zones are taken into accounted simultaneously. Through the monitoring data, the displacement control of the pit
achieves better results, and it may provide reference for similar projects.
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Fig. 2 Geological profile at west side of foundation pit
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Fig. 5 Supporting design of foundation pit near piles

A1 S Bl T I AR U el BE AR 0, 1y HLA
FLRRRIEAR B ARG, RS T IR R 8
HOREEBEIE T

(2) TR 15 ER . BT A O LG
JE 21 8524 m, iR A SO 2 D RE R AT AL
O RRE, BRI, ARG ES,
— IR R ZRIRAASL, KA BIE 2 BE T A2 B
THER, UL T 3 I B Rl A SR I B e v 22
K, ATREH A — € RO g

(3) EFX AR . TFRALE KA HAL 48 mm
B I TR, IR AL b ds, KA 2o
A AR AT RN, BRAN B AN e L Bt
KRR, i AN JFHEAT AT, IR 6 fs.

6 EzXERMEEL
Fig. 6 Grouting construction of active zone
(4) BEBNIXTEH . R BRI RE ) e fL, lidfL
HAR 110 mm, fLRBEAJUIR L 0.5 m, EANERE 2
AU, W L 2.0 m HEATEALUERMEIER, Wk
7 7R



580 P

2012 4F

7 WEXERMERL
Fig. 7 Grouting construction of passive zone

(5) UM EREBEREAIVE R . 7EIXBLA 35 mYE[H
WAREZETI, 3E 5 AR 2 13 m A, Ai5i%
BCRAU 20%, iz 5 MR 40 A HBLE 4.0 m,
PN HABE J) A8 70 KN, FER A 3 HGELEE 13 m
B AL AE L E 7+ 2R, X5 2 iR 4 13 m
AR R A HEAT s AL B
4.2 IS

O YR LG T R Sl IR B (152 mi, x py )
ISR, TN P AAT . BEDTITTUK7 A%  s
WAL, B $ERG IR TR, P A M 1
SEIITREAN TIN5 B R A BE 3 -

FEREGUE T8 a0 I & R BEAT 20 #7 2

(1) FEGTIA RS 5 K s 0 vU I EREVE LAY, 3%
AE TS I 5P B ik 21 24 mm, (7] m BB 7
BBEWA, AL 10~16 mm /47 .

(2) BEHTHLI I B AL I BN, I KT
7.8 mm, —MAE 3~6 mm, KPR T PE
BV Y .

(3) RV RI I 2 P, DU I R A — e
YRR, S ra i ERETE R Y, SR KPR R 25 mm,
HEASPEON B LB BAE 13~20 mm 7247, BEWIEY
N7 SO B BRI 0 A E S
LB ACHA A DN, —RAE 5~9 mm A,
AT AR A ) — A $) 12.7 mm.

(4 USRS SN st A A e b, PRRERE—
FBCAE 16~25 mm, ARXS A U8 1 T a0 AR
PR FIHERE, S INWIEA TR AL

(5) 0 TIN5 2R PR M) 5 5 % AR A B A — 3
BTV EREAL B AL WILRH R N I 100 kN /i
CE—HE), T EAT BRI A ZR N )t W] 2 4
K BAHUETREAE 160 kN, [FII U B TN, J) 4R
U ] ) AT — S R A

H A2 & TR I SR bR B A IR R A, A3
AR, RUZL b TR RS,

5 4 B

FIA AR L TR R S I RER () AR, R
e AN R, LB AR TS T, AJEST T
PRI AR 18~20 m, 1 HArAnyu ), 42y dit
FitE Ay R Z AR, Rl &SR A KA S
AR RORT 3 m ) LR, RN T AR TR
(IS4 A5

b T RIS AT I R, AEAR G b Al
B e 1 WO | e V) | e o ) M [ P ) e
FnE, GE AR R T2, IOR) 58 R 1
THER, Wl g5 R BRI T A — e A%, (HLL
AR ILE U RGN, AR AN B R A E
R T A W AR, IR BRI 150 i A I e
AR ORFFRE,  DRIARER A RS i
P I R A AR R R

EEpa

(1] Ept. KPP HIEGRE LR R 47 S it B ) ARt
#, 2011, 27(2): 59 - 62. (XIA Cheng-hao. Cause analysis
and management of large deformation of foundation pit in
Changsha[J]. Guangdong Building Materials, 2011, 27(2): 59
- 62. (in Chinese))

2] FEE, K&, B JERURIRAE T A B R KR
B #T[]. A  TREECR, 2010, 24(5): 264 - 266. (LU
Qing-jian, ZHANG Zhi-ping, CHEN Xue. Cause analysis of
large deformation of deep foundation pit in Beijing[J].
Geotechnical Engineering Technique, 2010, 24(5): 264 - 266.
(in Chinese))

(3] AREE¥e, KW, skdtiph. 32D 42 6] 48 i B btk
AR I T [I]. A%, 2010, 39(8): 102 - 106. (SHAO
Guo-bo, CHANG Hong-tao, ZHANG lJian-bo. Influence
analysis of active zone reinforcement on pile foundation
adjacent to excavation[J]. Highway, 2010, 39(8): 102 - 106.
(in Chinese))

[4] KBIRA, BRE, Tz, S Fhush bOn A2 2
BOR BB HOIHTIN. A4 %5 TRR, 2010, 29(5):
1042 - 1051. (ZHENG Jun-jie, ZHANG Rong-jun, DING
Lie-yun, et al. Displacement control effects and parameter
analysis of passive zone improvement of foundation pits[J].
Chinese Journal of Rock Mechanics and Engineering, 2010,

29(5): 1042 - 1051. (in Chinese))

(RICT IMRI)



