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A modified calculation method of heave deformation of underlying tunnel
caused by excavation
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Abstract: Aiming at the calculation of heave deformation of underlying tunnel caused by excavation, this paper
introduces the two-stage method based on Kerr foundation model. According to the analysis of the monitoring data
from 17 analogical cases in eastern China, the empirical estimation formula for maximum heave deformation of
underlying tunnel and the associated impact engineering control measures is proposed. Combining both engineering
and theoretical calculation methods, the empirical estimation formula and the measured data were compared. The
results showed that the theoretical method was very reasonable but was associated with large roundoff errors.
Therefore, based on the empirical maximum heave deformation, the two-stage method with regard to Kerr foundation
model was modified to establish the calculation method of the vertical deformation of underlying shield tunnel with
some engineering control measures. Finally, the modified method was tested by comparing with both the numerical
simulation and the measured data results.
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Figure 2 Effect of upper unloading on heave of tunnel
B K H A st 2 )k i 2 280, A58
TR E. kAt v AR H, Ok IE
SEBR AR AR U A | B RO S5 i T
Wt DA e AR By 3 R 255 I 5 RO R 3R
S, R Z VRS B BB TE I [ [ iR AL T 5 5K
25 R AW 220K

2 BERAEEELNAN

T NS B TR e B A AR T 1
B, ACHE T 17 ME NG E T O
JE RS I TR, T SS R B Bk
B FIRLES S SIUHCHRHLAT AL A0HT, W 1o if
UL, KA AR TR AR MK, B
BB TR RS UREE AL, TR

E AR R Egor-02 BUETE 2.3~6.9 MPa Z [H].

N T BRI IE R, BT ZATRR S —
S TREAS I, R, BEE SRR R
FPITFZ . R TR EHIEN A 2R, 7 ML
FER FHYURMERGE — il IE R, M54k 10
AN TREBA R, R 1 rp U 5 34T HEBOIN DA
DX o

W TE i KL R Smax MM ERIR 2, G452

GO R« P2 BERER ) RN [ 759545

86 SR Hh B ik A K B S B B T 7 9%
ASCE R 1 EEEET S, [EZIEERN
Zinil (16), MEERWE 3 Por.
EAHERIEOLT -
Smax = 0.831g(Ac )N +5.90
TETCHEBNEOL T - (16)
Smax = 5.91Ig(Aa )N - 2.40

Mot g=2ab [ (a+b) (a. b4 HIAIEGIKILK

BES5IKE), A=a'b, N=h/H (h H 455 ET
FFA2 IR 5 B G TR o

14 -

» [EIE KRR R
12 T Aihze
10
E | |
£l e
& of oo
4
2L
0 L : '
10 1.5 20 —
lg(Aa)N
(a) A
18- 3 E =N
ol — B
14
12|
g
£ 1w}

0.0 05 1.0 15 20 25 3.0

lg(4a)N

(b) JoHER,
B3 BERAEEESENSHENXRR
Figure 3 Relationship between maximum heave of tunnel and
foundation pit parameters

3 ET Kerr HERBTEFIAEIE
3.1 HEGALER

PAFR 1 o i Ah MR d s TREOS D, 2
T Kerr HhEB (1) B Bkt g5 1 oKk &=
236 A (16) LS F 5 5l gt Fak 7 b

A A G TE TR R SR 5 R AR
P FATRBEE LT AN 5.4 m, FESEEGUNE
¥, KE50m, %E 10m, JFZEELHN 11 m.
TELZIRER NATERREIEAMEN 11 m, #WIEREN
55 cm, TFEEEN 10.45 m, HHZHEEN 23.3 m.
B% T8 I\ F) W BE A 2R 1/7, BN W R
1.258 X108 kKN/m?. $Hh TAE 1T S 803 2.



14 Moo o4 H| 2019 4F
FT 1 WEMXEGTIE EERRETIERA
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Figure 5 Maximum vertical deformation of the tunnel
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