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Research and analysis of mechanical response of deep

excavation adjacent to existing road

Yaowang Liu
Hunan Xuyuan Construction Engineering Co., Ltd; Changsha, Hunan, 410007

Abstract: In order to study the safety of the adjacent road during the construction of a deep foundation pit, a numerical model
was established by using the finite-difference FLAC3D software to simulate the horizontal displacement and the settlement
deformation characteristics of the adjacent road surface under the excavation and vehicle load, and the influence of the length
of anchor cable and the positioning Angle on the deformation of the foundation pit was also discussed. The results show
that the maximum horizontal displacement caused by the foundation pit construction is 26.51mm, which meets the safety
requirements of relevant codes. Under the action of foundation pit excavation, the maximum transverse differential settlement
value of the urban convenient road near the foundation pit is 24.11mm. In addition, the Angle and length of the anchor cable
should be adjusted when designing and optimizing the foundation pit supporting structure.

Key words: Deep foundation pit; Security; The road; Vehicle load

—., TiEH5A . CHRERRIENT
L1 T RRABES 2.1 A SHGER
TR H AR B EE T AR B, e B AR MY IhEA A, N KRG TSR AR LT,

BB (FEBTREM ) | TN RAREEIE S CEMERY SO S TR O M R KR, SEBTTE T
o T H E R IERCR AR, YU E RS A WU T, R CBERE + T BT IETREmE R
25 2800m’, FFIEIREETE 9.0m~13.8m Z ], FEHUZP ]l BEERZMEH . 55, BRSSP
LA 1, SR 1 A 2,

Lzl ' AR AT B2 I 3 S Ak ) ) R E A IR (1)
TCUEA TG A0 R 17 JEE B T TS, R B4R S AU TR

HOK. ]
3D )3
h:[lﬁd) (1)
L3, U R d—hElEE; D—

(IR SV Ak il ET) e R 3 e SV A ot i BEEAR. fEASCH, Z3H5AF h=0.32m,
1 LEYHIIHT RS

=y

i -

[y ey guey gury Jur Ju—T [T

HIE (kN - TEAARE . KRI1 1 NEEEA

=4 PR LA 2
TEAR AFGRL JEJE /m ) MPa KPa Jo




G@wmﬁa

HRZEBEBHAARA4E7H 2022 F 4571
ISSN: 2661-3697(Prin); 2661-3700(0nline)

HS i 6.5 16.0 12 0.30 12.0 10
¥y I mas Mohr-Coulomb 12.8 17.0 16 0.30 12.3 22
X0 24.0 19.2 40 0.25 10.0 30
#2 TIEMITESH
. » ] PR i . . )
EWZRR AR EJE /(KN - m-3) cp TARALL M m® FEINTN S /KN
sra
TR IHE 24.0 50 0.20 3.10X107 -
+47 24.0 75 0.20 7.85X107 -
P
LN 25 150 0.3 L77X10™ 60
gt L im)2 23.0 20 0.25 - -

2.0 RS AU

AT R P 7 A D B P 8 ) e
TREALIET IR, T 4405 3 11 G AT 37 S 445 g
SAFAE—E . I, N T % i W 2R TR 4%
B ASEF RSB , AR SCR FH IE 32 AR %
iR, KA R RN

F()=p,+psin(ot) (o)

B, Po WA IITER, SRt BT
I5KN; P himmisime, P=Moao™, M, %
T, BUE A 120N -7 /ms o FIURTFIRRRES,
AU 2mm; @ MIRER, Ho=2xv/L . v HK
R, L OREKE,

2.3 BUAEBEL T B4

BRI cJr ) L 5 (y i) K (2 7f)
3R 65m. 10m % 25m, AR SEERUG B R 15 S5
FU = e SR T, 5T 5 IR R 4 R A
Cable 5 shell T, JEHFFZ AP BIR LI 2.

AR B TR AR B T 07 PR, 6 T
KECON T 1~ T 6, Forh, T 1 S5FLMEVERE 57
E T, T2 4 E 2.5m, HATE];, T3
&2 4.0m, WA LHEHZR; T.0 4. 2% 6.5m, M
NG 2 HEGZ, T S: JFEETE 9.0m, HIALE 3 HEGE,
T 6: TFHEE SRR

= SRS

TERBSAP AR, AERER . ATRENS A AL
HEGK TS AT, kT 8 S b FA L
R IE T 00 (I T8 AT 30 48 v = 40km / h
false, HBKEL=6m, ikl =12m gz
g L =18m ) Faehomimi sty (T ALy
IR R (8755 A T B T A0

3.1 i T S S P4 KPR RS T

TESEIT T AR, 3O3R B T R R — 1 A

Hyre VbR, R SER TR R, 75T
1~3 X107 ) b T 3 2R KOS ARTE R B &, i AR Ik
RAETTH 4~6, RIHr ST IZRELE 6.5m, 9.0m 5
10.0m s R 3E SRS K- RS 5 L, FETTRE M T 3 2
BEACE AR UL 3,

BTEEEFEERKTLEmn
] 5 10 15 20 25 30
0+
T % A
2+ [] .I ‘5.
] L]
- . X
4 .,.l R A:
i «” e
26 - o
2’ o .l AA'
% 8 I..I' Qo
= o : A
10 [ l. l_..l
] ek
- A
12 f o
oA
o
14 § A
;3
W =+ Tss = T®s5 + T

Pl 3 FEGTRIINE LERG S G A%

TESEM AL 4 W T, T ZE L i KoK B 5 5
13.7mm, HIREAL T LSBT AL 2.5m &b; SEMCT0L 5
T, MRS R KK RS IR E 21 1mm, HAE A
TIEGURIE 4m &b fEITHZREEGURAR S (Lo 6)
W T i S i KK RS IR F 26.51mm, R AR E KA A
THYTIREE 4.5m Abo 5380, ARUEAHRLAYEETORE P, X
T GG AP S R RS AR FE ) 0.01H (H
NFEGOHZRE ), ATRBRESTOHZHRE N 10m, WL
U RACEAIA SR 100mm, AT UL, ASKET
PSS i T 22 2R3

3.2 BRAT 18 B S T TR 20 B

FEMCEEGT 00 4~ T00 6 THZ 56 BUR O REAT 15 % %
THCRR(EL LI 4.



DRLEHAAKT4E 72022 F 457 H
ISSN: 2661-3697(Prin); 2661-3700(Online)

@!_’.t).imr;ﬁ?....

SEFERNENNEEm
0 5 10 15 20 25
,,!:-:If" -
¥ T
'y s T5
—+— 36

=}

-
=)
T

LS H0 4 8 T B T mn
=
B
.
N

2
A
...-’
&
.

a5 b

4 FEHUAr 22 A T I e fh £k

FHUOF 5 RGBTk, DIREMZ s A
TR, HEEGT . BYUHE, 1THRHR T,
AR BT 0 AR P fERE B, 5l R RS LAS By 114
(G i Ting = o /N 37 S P oA R A B R~ B 8
FEGUANR A DUEE M. B 4 b R, 76 T80 4~6 1F
FHTF 51 7 B A kvl T 3 S T %o 7 194 e R I £ 53 331)
N 1721mm. 20.01lmm 5 2521 mm, B i 75 %5 220 %
M UURE BB/ T3 A, FE T 4~6 FEHTT BB
A B TG D R/ N LR (B2 508 0.75mm - 0.87mm 5
1.10mm , 2R FH 6 TR J7C R B3 (B0 25 B TH e /NI £
AR 4~6 X 10 A8 1] 005 2 570653 51 16.46mm
19.14mm 5 24.11mm,

3.3 B FR A FE 5K X BEG UK 520

IR S, SR AN A 22 BB -5 K X BT S 254
IKPFEMEER . GRS — e, 78 30 2 B A T,
THZ XN R EESOKOL RS ok, TR E AU o 25
JEF, JFZE XN BT ARt )N, 5 e K (AR 22
292.72%; F38h, BRI 40m HUAE KB 30m HLAJE
o rp, AR AE X SEGUACEA B 21 B 5 A P il 1
e

EHAKFEALFE(mm)

-13 -12 -11 -10 -9 -8 -7 -6 -5 -4

r T T T T -///’ T 0
42
3:':
P 14
X
oy q6 o
BK
. 8 E
=
b
= E—— 10
FEGUR o 10 lp
A5
—~Vv—20F Ji4
e 25[F
<30 Jis
(a) HZAKE 30m

12
H 14
¥
5 1°
% BK
18 &
I =
< 10
< ‘ / —=— 5E o
< YR —o— |0 412
" )
| ;’ —v 20 4
wa e 25EE
< 30 116
(b) #RKE 40m
5 R AR RA R BT SRR K- RS i 2t
L

HRPEEERN, FEEFASEE 30m Fl 40m VER T 4351
22T SO T 1 S e KK B 5 AT 48 A R 1 0%
RN, FEXILEATA R, WK 6 Fin, AR
R (3) 5 (4) X

120

v
115 F L

nor . i

o KJE40m
—— KEE30m U7 i 2k
K E40m LA 2k

HE G KK FHLHE (
s
G

s
=

T
mm

5 10 1‘5 2‘0 25 30 3‘5
OB U ()
K6 HiZA RS RN R
B 30m I, BEE B R DM BRI, BT
BRSO RS S TF T ) etk , HoY+4rcs
WiFAALT 10 ~ 25 BEVE I AT, JEBTAIK AL T4
RS, BLEMEXSRMEHZERR, MR
KN 40m BF, BEE RS EUAIGIN, JESTK O
{EIE b LM, AT E MM 10 ~ 25 FEAZ
ARAYE R, AT UL, PR i T — B b 2 B
AR EANE ARG, WA A TS, #RNEK
JE A A A S ] S e ST KA S
y= 0.0023x> —0.07473x +12.05601 (3)
y=0.02296x+9.22687 (4)
(4) ~ (5) R, y—RHEY P B IR
& Imm; x—NEIRZEME.
m. it




@!_’.t).imr;ﬁ?....

HRZEBEBHAARA4E7H 2022 F 4571
ISSN: 2661-3697(Prin); 2661-3700(0nline)

(1) 7EARSEST TR, BRSO 2 2L br i e H
Mo N L RIS 26.51mm, % ARBATALNL
R, HAD AR L 22 B0K

(2) FEGUITFHZ5 R A F AR m ST N B R sl a4,
PRl it S A T B T TR 2 S A0 77 AR,
L B T 1) 2 S DR RO

(3) XIEGTRA “BESE + 151" A I E,
TEVEAT SAP AV, AN B — B SR YR
Yok, JSATREXS S T RGP EAL .

SEHk:

(1] E IR, MRIRE . LT AR S i SE DU 4
EA DA S BT (1] B B S KA 2E i (HARBRE IR ).
2018(2).

[2] P . SR % A DRI TAR AR A L 7 285 4 AR T
WA (D). T HERT, 2022, 36(04): 547-550+558.

[3]DB11/489-2007, HEHHELLT P AR BAE [S].

VEF I/ XIHEE (1986— ) 5, M RBZRTH A
P TR, AR, FEETEA M TR # TR
Bt TP TAE, email:75365205@(q.com



