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Simplified method to predict settlements of adjacent buildings due to deep
excavation

FAN Fan, CHEN Jin-jian, ZHANG Hong-bing, WANG Jian-hua
(Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A simplified approach for predicting settlement of the adjacent buildings due to excavation is proposed. The

settlement of building foundation can be obtained merely according to the basic information of the excavation. Compared with

the previous approaches, this approach considers the foundation stiffness and avoids complex numerical modelling. Based on

distribution pattern of ground surface settlement, the reduction rules of deep soil settlement is analyzed, and the settlement

distribution curve of deep soils is obtained. According to the partition characteristics of excavation environmental impact, the

settlement distribution curve above the excavation face is suggested. Since the stiffness of building foundation and ground

stabilization is far greater than that of the surrounding soils, and the settlement of buildings mainly results from soil

deformation under the building foundation. Therefore, the settlement of soils under the building foundation can be taken as that

of the buildings, which can be represented by the settlement curve of deep soils. The comparison between the monitoring data

and the calculated results obtained by the simplified approach is in good agreement, which indicates the simplified approach

can be employed to predict the settlement of buildings induced by excavation.

Key words: excavation; settlement; simplified method; empirical formula

0 35l

Wbtk R T ECE W L H 5 K, AR
PSR AR, 6] & L ) 52 T AR T 7= A AN )
SO, A BRI AT S 1 R AR A A e T A
W EE, HErHE YU T R R F R R
B0 H 7 VAT : OB ST R DR AE N s 3D
Grah s TR T ok e s 50 T VA E , W Peck
U Rayleigh hekiEP4 . @%b 7%, itz
A RTTEAY, THE R B RS . T
Q20 T R IFPHRINIEE, ARE I LR

jillf3

INIVER, SEOHE SRS SE, RS
TR SE B 15 SCRAT I 40 7 VL@ R IUAS [R] 1 TR,
ISR TR YA = K ST od N ) P TTH= DO e
TEfE. WA R R . FE, BETH RN TS50k

W, BT AT SR I BRAR e, 15 U T A5 1R &5
RUARABAR PrELST PRt oHE R

JTER T B AR FE D T SRz .

EEWB: EFEARRBEFESTH (41330633, 41172251); LifgTik
SERARTRSRIIE (13231200602)
Wi EE: 2015-03-26



62 ot TR R

2015 4F

DR S SRR A PR Je K1 R A, B USSR
DR 2RI T TR LRI AR . 37 B 5722
&, BRIl Ak AT A B A SEmt i AR pi b . A
SCNIEA T, AR R G TR o A B K At E, 32
T GO ARG BEUR BT, £ 2] T AR
TAADCREDATINES, JFHT AR IR i SO IR O

1 EfAEZ st mniEitE

WEFORIN,  FEGTFZ 5 & 5 25 a0 ) A2 T f
KA S, IR EE RIE L

S, =k;H (1)

X, H WEEYUIHZIREE, ks B RS, X Rifgh
X KRS TR ST (gt b R #t-
FEIR) ks BUETE N 0.1%~1.0%, PR 0.400%.
Bhunt T b, g ) 22 s 2 B s Lk
AR TE RN TR o R bt A0 i DX T R 1
S GEvHEE Sl SCHR[4155 0 b T R Tt i 2k,
T BAFFEBUCR A Rayleigh 40 pR R Al HHT /M T
BRI, SLEAA T i R

(1) Giah s KM TYTIRE S, R XH R

0, =00, 2)

L, S, WET AR RN ALTE: o hER R,
s FE X 286, o =0.7~1.0, ZEIHHF @
a=1.0, M6, <0.5%H K, T 0.7, H AFEHIHE
KEE

(2) MY 5, 28 A X5

&w”ﬂ:&uun:wu?;mq

vm

exp{_{(d/zyi;(x7s] } o

K, d PTG TA .

o momg

‘QE 0.6
< YR
0.8 - — - g
------ g

1.0

1.2

L L 1 1 1
25 30 35 40 45 50
dlH

1 GUAMBEREZ I T B fh2k
Fig. 1 Empirical curves of ground settlement induced by

L L L L
0 05 10 15 20

excavation
HUA I TR 2856 V1B 1 285 S0 i A i %)
Eban 1 Fros. e AT, SN Hb I RO o 4%
TRy Mz, UiHRH Rayleigh 7347 BAECRAN

YA RTAT IR .

2 AN UROTRERE IR E B R AR
2.1 TERTRIH

WEFFEG TS T i Ak @R, 5
ST T R AR . Ou P I 4
FAN ARG A M ZIKEALRS K, STak AR )
AR TS5 A7 5 B3 45 R O 1) 28 T oA AL ) A kOl
TE6E iR 8 A5 2R T 11 R BRI vl FETAMI Ml )2 13T
B2 M0 &5 R0 B I, SUANR 2 LRI N L AARDTRE,
MAEYURZIFZEE UG, T LA N RTah LRI
B . T R AFEMNES S AR, B
25T YU AR ] L e AR T AR A

H TN T U AR B Do FHAE 0 S AR T 3 AT
L, RPN T A BRI . T K
B, YU TR, THZIBCA YU T ARBE T St
Mo fEYLAN, A Ftmdt BRIy, R4k
RO . THZI LA 0 AR DT R R R B2 138 I im
BTN, BIHZ TR AN E
2.2 AREBHRBIER

H T BEYUAN LARUTE S AR, XETA A BRIt
THELEE AT T BTt EE, R B HUL AN
[, AR Rl v P S g A AN ] . AR Seak 1
PRUT IS LRGN AN R 25, AR TAh AR 32 23T
HEEES d R 3 AN X FrédgmiX (0<d<H). %
PR IX (H<d<2H). TC¥MX (d=2H) (H }¥t
BUFAEREED o

BRI TP A R TCHEA TR A5 R, 7
P&k 3 ek X P ER BN Y 0L R B d hy 1/4H. 3/8H. 1/2H
(1) 3 AR A, AR Rl IX P B B TR 2 d A
H. 2/3H. 2H ] 3 4UARER AL, A5 A8 b 5 R A
DURE 55560 I 2 YC e LA Bl v B AR f i 2k an 1) 2 o
TNo FETCFEMIIX, T ARG BT AR (5 AR /N
MO R

IINTRI: AEPTERIEIRIX R, A B LA bE
WA AT R A 5

5 1 (mslgaﬂ
‘ H
k=——= v (4)
S 5.2 1) @5<1<gj
H H

LeMEREpE X R] R AR5

5
@:-L:—l+1(mgl<q . (5
s, | H H

) kg T R LA B R AR
ERYCREZ s 0, T8 3L idilX i FoR B B
BEAELs Oy AT ERIEI D R 5 45 5 AT ) B BT B
AR MIDTREAEL: y AR H ATHZHE, (5



W 2

W M, A5 SEGUMZ TR RS K Fe 5071 63

FFEL, S HEAR T H N, S
PRI Ry LA AR T, MO B SO A 18 o

0 % 0
- - - IERUEEK - - - IERUEEK
——12H £ ——H
02} —=—3/8H K 02k —=—3RH
——1/4H ] ——2H
A
04F 041 4
06} 0.6
L 8
0.8 0.8 k=t
Oy
10l

< . 1.0 R
0 02 04 06 08 1.0 12 0 02 04 06 08 1.0 12
K 5

2 BHMRTHE LA AL
Fig. 2 Variation of ratio of underground settlement to ground
surface settlement in main affected zone
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Fig. 4 Comparison between values by theoretical formula

considering adjustment coefficient and numerical results
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Table 1 Distances between monitoring points and excavation

= % /m VLB /mm
F185 4.7 6.12
F186 11.2 5.48
F187 21.3 3.50
F188 30.3 4.22
F184 2.0 6.57
F190 13.0 2.64
F189 27.3 3.58
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Fig. 5 Comparison between predictions and measurements
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