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Study on the Influence of Long-span and Small Clear Distance Tunnel on the Pile
Foundation of Existing Bridge
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Abstract: With the further development of traffic construction, a large number of tunnels are continuously built, which is likely to
have an impact on the adjacent existing buildings in the process of construction. The influence of tunnel construction on the
mechanical properties of pile foundation close to the existing bridge is studied. Taking a large collapse and small clear distance tunnel
side crossing the existing bridge pile foundation project as the object, the three-dimensional numerical simulation analysis is carried
out. The results show that CRD method can better control the influence of tunnel excavation on pile foundation, and the displacement
and stress are in a safe range. Through the comparison of different excavation sequences, it is found that the left tunnel, that is, the tunnel close
to the pile foundation side, is better than the right tunnel, and the excavation sequence of the left tunnel is the optimal excavation sequence:

Upper left — upper right — lower left — lower right. The conclusions can provide some reference for similar projects.
Keywords: tunnel engineering; pile foundation; proximity works; numerical calculation

518

I R FE A S R L KR R R A s 2
JHC A T 3 6 PRI 8 A % B A R 00« T T BB TP B
51 e B A 1 7D TR A, B R SR R R i 1
8 70 A5 R A SR WA e ik R P B A AR B
BT s RSN, T I B s i AR b A 5 B B
TR MR AR, JLIT42 b AR 7T B X 3T 32 A7
LR B . HAT, OARE TR T
A WL R A O 7, o0 Sy ™ 407 7 B R % v
B T AR BRI 5 R = AT T b BTk AR
A G T BN AT A M LR T B 5 =) BR o E g R
SEMF TREHEAT T 400, R T B0 e o o A1 M i A8 T
GRCMR R . SR TR TE T M MR R A X B
SO AR AT ISR BNV R T 5 X AR T A
BESESEUEAT T A0 HTRFE 9C . A B BT 2 B 95 B K G308 SR
B, KA E A BEE TR SR 5 L,
S RIS /N L A S TR P S RO M X D

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

T /N B B AN £ 7E T4 1) A oh 2 E AR 2 I, R b e
T B I AN A 472 T v SR R 2 9 55 5 M S A R At 1) 52
WA+ EE, STk, AR TRANER, @il —=
YERE T SR AT, 3BT 1 BRI TF 2 e Al 1 5 1
FRAE, FFEE A R0 s RO, 3 H T sk
SEBA: o 1158

1 TiZH0R

25 M5 G R TS 7 TR 17 S A7, T B bR i Atk Ay
FEMEEEAE, HAHXCRS W &S5 1. 5m. K 10. 0m, %
5.5m; ARG NEE 6 MREME, HEE L Om, #EK 30.0m, #F
(AIEEA 1. 5me 7 REIE XA 1 238 A B bR IE, K 7
M2 28 A PEIRREIE (11 BE A 9. 94m, /NG PRk
T8 o R 7 R AT A AT () BE 54 10, 39m.

HEAS TR L S0 58 0 & Ll ph AP 5 3, 3
B IX VS B WY, 373 R S LRI ANAEAE NS 22 447 5T
3 T VEAMSEA R HUTEIER . e THt
RHTFIE 6 FEIX o 12 B X A1 TR iR A% a0

54



TR - 2022 5554 SE4M
Engineering Construction.2022, 5(4)

@* VISER

TATE A FENEMEL EREL B 5%, U5EE
FREFENER R L JEE R A TP KA K
o BREA AR R, IREH OO, Bk A
AV o

SEAZREE 1) TR 25 A, 4R G T B 4148 95 FE DA
K UIAZeHE. A%, e R kit T, %
FE B A O BAR, B EAESah i BE s R I, Rt
FEAZITH BCR ] CRD VEREAT TFHZ o 1% 07 V5% BE 1 W 1 73 1%
JUANER Sy, BB 43 T2 J5 2RI SE 3 B ST e PR & 24T
AT DA 1) 4 o) B T T 72 06 A [ o R 2 o

2 ZHHEITEER

PR B A BB A C R, DL 5 R
;R Z AR, A = AEAME R A 1 fR . B
R o, A Lt DA K B Ao IR BBl S5 Al 25 R P S Ak o
TG, N T EBRIAFFAR S, B SR I
LR B S5 R P S B 4 RS IE B AR, B R N E
pHhTE, BT RIS EE BN 30. om (BP& A K
FE 11 3 AR B ) o B 280 a8 B Y LA 142258 1 45, 614307
ANETT.

€
o~
~
<
—

10.39 m

1 ZHBETERR

T AN BEIE b TR IR ZS , BARLWIAE N A1 e H
F 135, M bR R J 3 7 i B 1A S el P ey A8
IR G I e B AT S R THE R, EE MR
SR FH M—C ALY, A58 it 60 0 A 0 D0 SR P e e A 7 3 A 7 A
L, BT TR cable BTHEATR . ARYE TAEHY
JR A& A DL B G 5 M RO BRI S AP I BE T L, e 2R R I
HHSHINE 1 K 2 Pir.

1 BEHESHK

HE PRPERCR | RERD) | RS L
PR (g/cm®) (GPa) (MPa) ) AL
SRR
L 1.82 0.051 0.010 8.0 0.39
gDk 1.55 0.035 | 0.041 10. 1 0. 45
K
EPWfE)( 2.48 2.81 2. 350 40.0 0.28
F=1

€25 JR#&EE 1 2.5 28 0. 167
€30 JR#&E 1 2.5 30 0. 167

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

®2 HEARETHESH

EE PR B
| e T
(g/m3) (GPa) (kPa)
HAT LT 2.85 210 0.20 1000

Wi 2 B B RETE 4253388, 9 7 40 H BT 1) s o
25, —3E AR 4 B EE 3T T ks OA—>B
—-(C—D—E—-F—G—H; @E—~F—G—-H—A—B—C—D; @B
—-A—D—C—>F—E—~H—~>G; @B—~D—~A—~C—>F—H—~E—~G.

B2 RBEsBAEZEREE

3 IHELER

TEFFHZHT, {EHLS TR R, AR s R TR s T
WERIEHR, SR 2] 4. 5mmo ZEQOFPIFH2 77 56 i Ja A itk 5
IR 3 Ao 81 114 158 1) 7 % R e K e /N ) = B ] 3 B
AT DA Y, BEIE 42 56 U HE T R4 5 XA B 7 5 A Al
SR, 2958 2. 06mm, FEIE 5% 1 i R R
J1494 1. 84MPa, e KHhi 11414 0. 84MPa. i B:Ali & K
B AL T SR E SO BRI B, £ 0. 65mm. AEHE
Tt B KB [RIREAL T B KA B, {H29°4 0. T6MPa,
BORER S FIRRALE, 258 4. 12WPa. MiT54E Rk
F, BORBEEM AR IR, (H 5]k PSR AR T AT LR )
PR N, MK RN ) A A TE— MR R 5
BT Ak At DR B 42110 51 RS RIS 77, AN R f R IR RN
TS HE N A7, $a3z8 /N T C30 TR - (B i 50 B AP hr ot 1 5
117 B 42 51 2 A S Atk B K A7 A% AR 0. 65mm.

ORI IFZH Z 56 I = BB 4 Fos, A
BT AR H, AT A& S N IIAE TR 5 4l /R IE, Bisz
SRR ER, R ARMEZIA 0. 73MPa; TEAK & 44>
B, BB RN IER, SRR A TR,
219 4. 12MPa. FHZ5E UG x 7 A Wi 5 Fs,
AT DLE Y, BRI BEIE AR R AR A R R, 1K
& BT IFF2 (RSN SE T PR 18 (1) AR BE 25 5 R AE AR T 75
AT 26 AR, EARMIAIRE S22 T BRI, A 54T 44
Rk TR, MR AR i KMEZ) 0. 06mm, St
REAAME, SCNEARR 0.006%, FEAT LLZIR AT,

FOMIFIZ N RERGREER x A~ = B
Bl 6 o, MIEIHETLAE H, 7EGE B4 A (1 % i HE T4 )
TE x J7 1AL B i K T S A R (% 0, 1 A2 el T A Ak
X AR — 5 N R, FET A A — ] () AR AE AR TR
B 252 BB 52, 110 D5 B A A — (0 P L ARTE AR T h 52 3]

FHISZMAEL /N o

55



@ VISER

TR - 2022 5% Al

Engineering Construction.2022, 5(4)

SIHZHAEL, BEARECRUTRECUEIN 0. 65mm, 104
THZRTERKTIRER 14. 4%, 8 EiHSREEREY], EASOTF
FERISCH TG OL T, BEIE G BEA A LAk AR 52 i 5 /) o

I 9.2935€-04

1.50006-03
-2 0000E-03
-2 0626€E-03

(a) BRI (AL m)

T

(b) BANER AR (RLL: Pa)

[KX

() KRENA=E (AL Pa)
E3 EOAEZEHRTREHRESHEREITEER

| | Iﬂ

B4 FOFZHRTREHEHIDHTEER

1.5136E+06
1. 4000E +06
1.2000E+06
1.0000E+06
8.0000E +05
6.0000E+05
4.0000E+05
2.0000E+05

0.0000E +00
-2.0000E+05
-4.0000E+05

-4 1T4BE+05

2.5000E+05
0.0000E+00
-2.5000E+05
-5.0000E+05

7.2695E+05
5.0000E+05

-7.5000E+05
-1.0000E+06

-1.2500E+06
-1.5000E+08
-1.7500E+06

ZEEE
EEEE

-2.0000E+06
-2.2500E+08
-2.5000E+06
-2.7500E+06
-3.0000E+06
-3.2500E+06
-3.5000E+08
-3.7500E+06
-4 0000E+D6
-4.1204E+08

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

5.1167E-04
l 5.0000E-04
4.5000E-04
4.0000E-04
3.5000E-04
| 3.0000E-04
I 2.5000E-04

Ef==4=1
SEEE

2.0000E-04
1.5000E-04
1.0000E-04
5.0000E-05
0.0000E+00
-5.0000E-05
-5.7951E-05

Bl 5 SBOFEZHERTREHE x FERMBITELER

2.1201E-04
2.0000E-04
 1.5000E-04
1.0000E-04
5.0000E-05

W 0.0000E+00
j& -5.0000E-05
-1.0000E-04

Elo6 SBOFEZHRTHREHE x HERMBITEER

N T RABEERITHZ X207 RO @
OMM@BEAT RIS, f5e 2445 2 IR BEIE AN L At 45 440 1) B2
JIFIA TN 3 FiR .

* 3 TEFET R THEERFRRE =% BB ER

AR @ &) ® @
B 3E HE A7 A% (nm) 2.06 | 2.15 | 2.01 | 2.03
i SPYNCAEE A AT 0.65 | 0.71 | 0.59 | 0.62
WK R R /7 (MPa) 1.842 | 1.751 | 2.327 | 2.358
W ERHLR /7 (MPa) 0.844 | 0.754 | 0.843 | 0.863
i SEONEIVFANUIEY) 4.121 | 4.130 | 4.119 | 4.118
HEFE e KA /7 (MPa) 0.759 | 0.776 | 0.781 | 0.773

MF 3 LA Y, 4 P2 AR LI ZRIA K,
ANVE MR A2 RS TE A W) R S5 4 R S BETE T2 51 Y
R IR Einh 2 1% D S N (3 el Y {0 (A 2 P TTR O
HIF2 07 ROM@), 75 O T BEIE T2 51 1 % 16 A E X
(¥ 8 ) A RS 350/ U5 ZE@), R I SeTT 2 2 IR RS 1 R S i
SRt — MBS TE ZAR T IF 2 A gk s X Hr ROMEG), J7
FOTTFZ 51 A BETTUMIAE FE Ak ) S R AL, thh A 15t
X T ENEREIE, SeTTIZ R MR R ) — M S &3 XF L
T EOM@, [AFERTT ZOIFZ 5 RN —1L, Bl
KM SeIH2 LB 2 N A7 R — 2. Z% ERTiE,
B L RE BRI T A2 9 - SR A SR 1 i /2 bl —

56



TR - 2022 5554 SE4M
Engineering Construction.2022, 5(4)

@* VISER

A A — 75 A — A5 — 328 25 R A B A B —
Fi B —ZE B4 .

4 Z5ip

RSO ST = AE R VT SRR, o K /N 14 FE AN
TEMP RN 0 LAREAT T 2007, RN RIFHZ R
MEFERE (AR AN 52 F3HEAT T XF B, 200 T BRI THZE X B
M A LAt P 5 M0 56 SR FH B A2 07 VR AT T A o £33
TUUF R4 @

(1) BT R g A A A S at,  H A O 5
i, HZSRH CRD Ji ol With 00 7 4 ANy, B
FE42 58 5 SE R EF AT OB (6 P A 56, TR AT DA A
P LA AT, DA RG2S 5. a

(2) ZHAETEE R ER, BRIES )G LA~
A AT R AT AR ) 6 88 O 2, B R0 87 8 A B [l B /N — A
B g o AR R RN I K N g A7 B A T 5 B
PRI AL E o AHREARSRTE , A A RN At R0 14 i 7 g Rz 7
I AR VR b B o A A AR 1 B R S RS AN
0. 65mm, AbFE/NEH .

(3) L 4 FIASFIFFAZ 77 RS B R Xt L
R, Je 42 20 g R S Sl — M A BE TG £ T e P24
P TE , HL32 7 W8 B 2 358 — A5 b3 — 22 6 —
AN R H T2 07 R B TR I -

BETH: B5E T EAAREIFIE K PH I L
Ji T Sk K SE R T 7 ) (UH 45 A21-3-023); 18
B HETEHRBEAETE (H%S BXLBX1329) BB
PERF R 2 —

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

(&% k]
(115K & Ak 3t 2k % & U % B A Ak & 0 m 347 R (D],
2N Z M A, 2020.
(2] BT, #rEM BATE M T BEA &% F WM i g2
me B A (J]. Ra#EE R A, 2021, 31(5) : 26-30.
[3] X 7B 3. #r AT P AR5 8 & 4k A £ & B & ma o
R D). BRI B R EHKEKF,2018.
(4], 23, NIL-FAT T F AT 2 344 A £ 5t % m
R LT]. WA S0, 2021, 216 (1) : 146-149.
(5148, & %A, X B 28, % 18 T X¢ g T4 R iy =
% o U B2 E N ¥ 5 I E ¥
#%,2007,26 (1) : 2601-2607.
(6] 0] & B, i T 7 5 A B M T3t A 30 55 b 22 v o9 AT
[J]. W E A3, 2019, 315 (6) : 58—60.
(7] R4k F. Mtk TA AR BAr £ % [J]. K
ER A, 2021, 31 (5) : 26-30.
(8] (512, [ 3 W5 45 i T 2 e 12 A% 22 A% 3 A 9 2 e B [
[D]. = K: & R A %¥,2018.
(91 3% 3. S M MKk B T 2 3 T A BLH B AR EAH
J1 B R A 5T (D] A5« #8 M A %, 2015.
[10] 5 /NE. JE A 3t Bk FF 45 3t 4T 3T 22 57 g A 3 50 ) B9 (B
AT [D]. LR BHRKF,2018.
EHfEN: gz (1973-) B, R IR, FENE
BA T T, #ifEHE:. T4 (1983-) 4, B
R, W, TENEBRNF IR L #F, F4&, %,
W, EENEFBENFIEELHF,

57



