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Numerical analysis of influence of building distance on superstructure and rock
slope subgrade

DENG An-fu, ZHENG Bing, ZENG Xiang-yong
(College of Civil Engineering, Chongging University, Chongqing 400045, China)

Abstract: With the development of cities in mountainous area, some buildings have to be situated on rock slope subgrade in order to
save land. Interaction of slope subgrade and the building become a realistic research project. By using finite element method,
interaction of a frame structure and raft foundation with homogeneous rock slope subgrade is computed. The computation examples
are considered in 2m, 5m and 8m building distance circumstances. Rock slope subgrade is a 10 meters high vertical slope and
foundation is raft. In interaction analysis, the interface of superstructure, raft foundation and slope subgrade satisfied the force
balance and deformation compatibility requirements. In three building distances circumstances, strength and deformation
development of the slope subgrade are researched. The internal force and deformation of raft foundation and superstructure are
researched simultaneously. Some conclusions are drawn, so as to offer for reference in related engineering practice.

Key words: building distance; homogeneous rock slope subgrade; frame structure; raft foundation; finite element analysis
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Fig.1 Sight of buildings on the slope in mountainous city
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Fig.2 Sketch of soft rock slope and the above building
(unit: mm)
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Fig.3 Isoparametric space element with 8 nodes
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Fig.4 Space beam element with 2 nodes
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Fig.5 Plane 8 nodes bending isoparametric element
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Fig.6 Computation mesh and model of rock mass slope
subgrade and neighbour structure
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Table 1 Rock mass parameters of the foundation slope

BAPEA HRALL Fh y HWEN P R S
E /MPa u J(KN/m®) ¢ /kPa 0/
500 0.35 235 100 25.0

B o AT v 0 3 TS0 AE 2 5 g R % A 8
LR RIS RS, HATH S HEMERTE E = 30x
10 GPa, JAFALL 1 0.20 XFHEZESE R 5, FLpTae
TP VR FAE & JEAE SR B s, tHET
HESE I I (1 2 o 28042 JERR THT Ve AT 2800 13 kN/m?
P SH5E
5 HEGR LT
5.1 b3, HEZRESH REEEMALE

3 PRSI PR BT VR ST R e L AR I
AL AT B AN A7 B A B 7 o,
20 355 5] i B P 6(b) I 3 1 N T P R R T, REZR A
INZCHTARAL T3 A S AR A e B e A 1], sk
NG TE IR AR sk s oo s . FIE
AT, ARSI (3 KT UAT R0 > 1 e ek 1)K
SR, DRI, ST LA A (AT R b 2 K
KT o LTI AR B b3R5 A6 (1) & ) A2 A 1

IEFULEL N FEE R IFAKR, 8 miEHUL T
DUR EASHESE R 1 R A2 A2 2. 5 mE R
T OLIEL AR F R

=R

..............

SSS NOo

LSS Lbss oo
o000 ocooo L2

‘Sg—w SSR/E —»

oawms ok —
TGN ownbs DO

fREETE oRR=R*R

ﬁﬁ_ﬂ:
\
fod

S\

AN N | NN
b imet! 16 I i

;L

s 5N

(a) FEFAME 2 m 58

1
l’f"""':’"""‘,

SO

SeEET o mREHR SR
HAkR DAk ==
16555 L5865 55

(c) FEFIAME 8 m i
B 7 WEEEERFSHENESELREEAL: m)
Fig.7 Displacement isoline of slope and neighbor building
structure (unit: m)

5.2 ABMEX AL

3 PSS DL R ST KL B X
I8 Flroas, 1l 3 33 ) i H P 6() 32 4 1 37 ) o
AT HTETTIL, 5 mAl 8 mE AR O T 3
MR BB PE DS, RIS B PR 1 I e AT 2%



558 b +

b 2009 4

PR S 0 BRI RE R, RIS T
AR ) e A A R
5.3 IREREBEMA T

3 FPEA BRI B VR A R DO S
FEQIE 9. 10 P, BEh ARSI THEUE 6(b)ik
& AT AT L VS N

(a)2m

TCIRIEIX TIPIEIX

(b)5m (c)8m

B 8 AT ez 1) 2E A 2R S E 4 1

Fig.8 Plastic strain (in xz direction) isoline of the slope
x/m

0 2 4 6 8 10 12 14 16
12

|4WN

16

w/ mm

——8 m@HIA I ——5 m@R A2 m@IH A
B9 BEAREANLE YIRS ALE I
Fig.9 Settlement of the raft foundation

Hl 9 FIIL, EFULEECR (8 m) fHHL A
BEER K~ T B BN T SR A D (54 2 m)
&0l S5, EIVLEREN (8 m) 1HHL R
il ooz BT IR A SR T Rt T R (e
SRS K (P Zeid) AT Hhli it it A 22
K, EESAEERN (5. 2m) bl EBIEAL
NG VW PRiey S P 9 S i i TR LY EN
AREASURL T A R ILRAT T TR A 3%, — i
T PR R RN DU R T HRE TV A 5 AN
SJUCKEAZIE, NI R T FERCRE AR BTRE o)

— TR BT SULEECR (8 m) 1E S L
BEE/N (55 2 m) 0 R IAR K PREAS T3 T AH B,
NI 38 8 P Fof A5 2 5 Bt o ) S AR AR 7 1 A
B BRI AL, JE AR RO A P e A e K
TR 1) 32 23t R B o

x/m

-600
E -200
£
£ 200 |
= 600
1000 * ——8 mEtHiz i ——5 mE I Mi——2 m A

B 10 BEAREERNE A
Fig.10 Moment of the raft foundation

HIP 10 AT L, 3 RSt Sl i O 1 AL At 1
BRI EEALIE, XA T IR S R, 5
I AL TR S AT AL, S IIL BN (8 m)
A LR N ) A L 25 A LR S N (5, 2
m) A HUAR SR — R, 3 B A TR S
LA o PR TR o ) A SRt A S, A
HULREER (8 m) A7 BLx Y R Ll 8775 440 00 (B
BB A EE R (5 2 m) T BUAHN BN — £,
5.4 WIRBIEEFEEHN T

HEZEZREN B 11 P, B T e e
B 7(b) ) R TRIHESE .

A, A\ Wi
A A
N W i
A i
N A
N Wi A
A A A A
M A A i
6931 185 69.3 893} 11.8 87.7
19 462 66.7 844 269 1224
(a) 2 m AL PEE HL (b) 5 m FEHLIL R B
A Wi
Wi N i
A Wi
Wi I i
A A
N Wi N Wi
N I
. N i
I A A
96.1 8.8 93.9 63.8 63.8
1119 19.0 1393 35.8 35.8

(c) 8 m BB (d) WITEHIEAT DL m @R HILHT)
11 WIRRREWBENS (B kN-m)
Fig.11 Internal moment force in neighbor building
structure (unit: kN-m)



B RS LA TSN S R N b Bk K 5 W i 23 Hr 559

RIS SIS Mg e S iin vl AR pe Ry Gl ccs e 2y i)
W AT BN, LR R Z AL A 5% m JE ]
o T 8 m HIARILEAE L, LA @I M1
JE&JZ NI PRRE L 220 T 5 m AN 2 m (R SR
00, BIBEE RSO N, a1
BT ORJEH S HIRZEHEN ). XFEE 8 m
IEFULER WIE A DU LURCIL, - Bl S PR
G2, WIMEEFAHRIC N D B TR, EEJEHE
ZRTL ALK R A A W] S A R F) R 0 T
LA PR, IR UAEAE AL I 25 N R B
UWIAE,  FE SR e PR IR I B B AR
R DL .

6 4 w

(1) BRI P BEA RO DA AL
I EREE A KPR B ORI, e R il
W2 a8, R ORUESB IO B 4K 1R 2 A th A 22
o BRI NI 3BAA J bBE Ak % fia fir
o I RN

(2) FEFULHHBOR, FEHE P DT RER,
IEFULFRR NG, AR AR BUR SRR,
BTN, BRI e s

(3) BT R R SR 0] BEAl 25 RS A7 52 00,

RN b iy QLB G SN AR AL U N i
IR, FEA RS A T AN o I (1
SRS RN S, ALEEEOR, FEIRAL A EER A )
GEBFD BOK, FERAERIFERIA ) (B FELER]
ERRVUESS T

(4) B EFILHRB N, LAEH TS A
Ay BOB TR, R HEAG R R 25 0 3 (e A
PEHE (K BEARS DUAT BT, HAEARAR R DL W]
W, AR RO DA R

2 % 3 MR

(1] REESG. @S0 PUA AR E S s 18 3 D).
HRR: HR KA, 2005.

[2]  VFoR, SERK. PR SRS AR E VP B S
BRI (7). BCHRBE T2 e 274, 1996, 23(1): 32— 38.

3] X7, Er#h. WIEEFFRIEEERI]. T =t
Ji, 2004, 26(2): 117—121.

[4]  ERIEG L AT PR TVERE A SR BRI 77 M.
Jeat: TR AL, 1997.

[5] ZEWmers. LM% ML UM W7 VLK 2% R,
1999..



