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Inversion and Application of Lateral Pressure Coefficient in Soft Rock Tunnels

Based on On-site Monitoring Data: A Case Study of the Zongsi Tunnel
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[ Abstract] During tunnel construction, the deformation of surrounding rock and the mechanical response of the supporting structures
are significantly influenced by the lateral pressure coefficient A. Accurate determination of the on-site lateral pressure coefficient is es-
sential for guiding tunnel design and construction. Firstly, the impact of the lateral pressure coefficient on settlement displacement of
the tunnel vault and horizontal displacement of the side walls was analyzed theoretically. Secondly, the ratio between horizontal dis-
placement of the side walls and settlement displacement of the vault was monitored, and a numerical simulation was employed to estab-
lish a mathematical relationship between the horizontal-vertical displacement coefficient K and the lateral pressure coefficient A, enab-
ling the inversion of the lateral pressure coefficient. Finally, the inverted lateral pressure coefficient was applied to optimize tunnel
cross-section design. The results indicate that, under the same geological conditions, an approximately linear relationship exists be-
tween K and A. Regardless of changes in tunnel depth or surrounding rock conditions, a proportional relationship between horizontal
and settlement displacements is maintained, which can be used to invert the lateral pressure coefficient at the tunnel site. By adjusting
the tunnel axis ratio m to gradually approach A ™', deformation is effectively controlled and the proportion of lining damage is reduced.

[ Keywords] soft rock tunnel; lateral pressure coefficient; horizontal-vertical displacement coefficient; inversion; tunnel axis ratio

WRIETFAZET, AR th T A A SIS TG 3h e Tl T R A 0 ) 803 A1, = 2 e 1] i 23
SN, CRAFAE—E WML KRNI 1. 8RR, B = g A R sl 35?an$@561’5

KiE B 2024-06-21 EiTHHA: 20250206

EE€WE . HXARREA (U21A20152)

E—1EE . B (1991—) , I, DU%, )RR, TRIW, BF5E 750 45 145, E-mail : tomyang@ qq. com,
“EEEE . L1987 —) ,JBUEK, )T Te A A URIm, BFSE U7 ) R TR, E-mail :87642189@ qq. com,

Mtk . www. stae. com. cn



2025,25(13)

P, A o B T M A e I P B B I T R B S 0 DA SR R A 7] 5635

Ji , R TR A Aur 4 B B S g H b IR, %G
PR (R RSUE TR 5 S P 4 0 1) 28 4 Pk 5 i, T RS
WUIMIE, T Bl 7 I 2 4K B 7 7 3 A AR A
B BT B R TR i o R A O iR R KR
g RN, B3 M N I T AR RERTEE S
WSS R B — e iRz, W, e s &
s 1 I - BERVBUEASE 0L 7 v, SR FHASE B8 S o0 M i ok
SN S13 7 AR Bl B T ) RME T, T
T ) SR A B P R W A A Ak, B R 2
IS 175 AR R A R, 330 AR UF 7 29 55 B e R
AR TE T R B S B B K I B A R BT
e Bk 38, R AR TE B i A RS I /M R
66.2 mm, 5 K H K 562.0 mm, fH2% 3 8.5 f%°),
FERCFPIEOLT X LB S A 3R W 1o A 7 060 B8 2 53
M, KPS RS I 40 ks B g FE R T T kAR

P T T 8 A i) R T K T A DR 1 R,
[R5 S 4 85 ) A B A T %) 7 2 B R T 0 o SF T
I ASASEAR AR FIF 2 b N 7 A0 45 3 BN 1 A KSR
F1o SED AN I EEFEE  REN  o, FEARSET
BAZME R KR o, W52 b A 3 35 3
TE M S T Ak K 2 9 B T A R A R ), AR Ak 3 TR
AR IR 55 2 E A A E A, BN g R AL
A, — B ARTE 0.5 ~ 5.5 ) BRI R h,
EARTE RN SZ B0 25 ) 0 R IR e R e A 5 I 2 B
IR, T R R A BRI U 1
O R ) 2R K0 A X g 3 PR A AR 2 S g g
SR LA R A A AR A A T
SOMR DRI o 75 0 S g o0 A R R R ) 2
FEJTZREL A BR/N X RRTE T AR S50 T A
HENEX,

PR LA TR 7k % o SEL R S R AT, e R B IS
SYFHFETHINE F1 2250 A X5 E % 18 30 5% 7K P17 8%
SHTRTRELAS 2 L2, FE b SRl b X Bl
WP B IBAE AT A, 158 T BB K F8 5
WAL (0 LB, B e, 3 i % 3 T 32 B AR 8L F
B HENT T SRR K7 B 5 HE TR [ 43 8% 22 B S5 )
JETTZREL A WIPREEZR |, P50 AT H B 2 B0 37 1
TIEB, e K AR E A R ) 2 80N T kg
SEL TSR R A S iR A 2N SR SR IR NS
{51, T B o il T 28 A P AN e ik, A BT
T b T 2% AR T R BET S5 TR I — 2 2%

1 MEH R REEESZETEM
A
B T B 3 (4 2428 R, , T EL S1 K py,
FESIZECh A BIKSER T1 28 Ap, E 1 (a) R,

X TR S BB Bl B T, T2 05 TR A i AR S
I, % B 57 A% 1 R, e R 0

- 12];:'[1%? +(1+A)Rf(0) ] {sing[p,(1+24) +
2ecotp][1 + R,(1 - sin¢>f<0)]
Po(1 = A)cos(20) | ()
A (1)
R, = R, {[Po(l +A) + 2ccotp ] (1 - singp) }lz_f
2p, + 2ccotep
(2)
- 2R, (1 —sing)p,
10 = [po(1 + 1) +2000t¢]sin¢bos(20) (3)

A (3) Hor i A BEE IR = 0 SR AR ) B B
B A A R 5 FLS B e A E A
v WS @ W] ¢ SCIPBE T p, 1010 ) p, il
MR 25 A FOG, Y EEiE £ AL v N
B o NERIT ¢ SCHBHTT p, SR N T p, S5 SR
FEARARET, b5 IE 55 B2 R 25 A 2,

FERS B i T2 A8 v, 4P S 5o AR B b T 45 14
AWEEE DAL, SR T p, s — R, B,
B R R 42 H 4.5 m BN 100 m, 23 HH
p, 4 100 200 300 400 500 kPa,Z3H71 p, T A X%
IR R, R A S5k 1 s, ANFSZ
PRSI VEFH T BB HE TR AL D, 500 % 1 2480
ABRZRWME 2(a) i, SR EW, p MHFIE, D,
BE A PRGN A RIS, D, BE p, 09385 R ek
Mo A5 DR WME 2(b) s, 5 D, R
Uy AE AR S B p AR, D, Bl A A 3G KT HE K,
(HECHA S B KT D, ARG | 3R B A X AP
52 SR A AR, D, B p, BOE KM N, R4y
Mr D, 5 D RIAX AR R L D5 DR HUE N
AR R K, dE T EE B, A AH [F R
AR p A3 EIH

N O O S S A SN LR A O

: VD, : : :

B l)h ‘7 - Q[ ‘7

| - = | | & 2o

. : —  — 2a -~

[ T T e e R T I B I B
(a) R E (b b 3] M e

D, RBETULRERLRS 5 D, KL 56 S IS 4177 18] 45 26 B
T3 Tl A1 5 b I B 5 o SRR
BT BRIE T2 S5 s
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Fig. 4 Deformation characteristics of the monitored tunnel
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