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Research on Settlement Control for Tunnels Undercrossing Existing
Buildings in Miscellaneous Fill Environments

LU Yueqi

( China Railway 18th Bureaw Group Third Engineering Co., Lid., Zhuozhou, Hebei 072750, China)

Abstract: In view of the safety problems of structural settlement and cracking caused by tunnel
construction in miscellaneous fill environments, the dynamic response and settlement control effect of
building structures under construction disturbance are studied by taking a tunnel that underpasses existing
buildings as the engineering background. A three-dimensional finite element model was established by
MIDAS GTS NX. It is found that the surface and vault settlement caused by tunnel excavation show the
spatial and temporal evolution characteristics of slow growth-rapid development-gradual stabilization, and
the law that the vault settlement is greater than the surface settlement is analyzed. Combined with on-site
monitoring and numerical simulation results, it is clear that the key technologies, such as advanced small
pipe grouting reinforcement, short footage excavation, and strong support, can effectively control the
vault settlement within 7. 4mm, ensuring construction safety and building stability. The research results
reveal the deformation law of strata and building structure caused by tunnel construction and verify the
effectiveness of comprehensive control measures.
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2R %N ol A AR RO A AL T A R, g Al
RLFRy MAb R RIE £ T IE 77, M 352
7% i THEEh U, A1 2 SR LYY 8m , bE
IO SEFERS R B 2m JBARIUR

1.2 TREH A0

TRE XA T V4 22 7 T Tl o BT S 2 o
B BASE I 37 X b 1T = R 386. 500 ~ 388. 200m,
b2 DA T A5 Ak 8% 1T M T 4 Ak b T Ry . BRGE
TR AES- T 20 7 g ORH A T I il T DX B L i
P BB 8  BE  BEIE T 2R I, HE T
HIYR Om , L0 5 A S LR A I B4R 6. 3m, 7+
JZUZRE A, H T KRR, R e KL 2N
20. 400 ~27. 800m , fik T~ B% B H IS5 5 , B IE it T-52
M /N, AR AR, b DX AR 40 R 4 9 T N
BRFEMZEFERBENR S TGN THE
&, TR R R R AR B+ B S50
F+ M,
2 MIXEERAR
2.1 BE/NFE N AR

R 1k T 1 P K R sh 5 1R 0 Lk
Fa it T RTZES T b5 120036 BB N A 1% ¢p42mm .
K 3. 0m ERHBBRT/N T, AR i T
B A T 2 A 5 4, 0 O ok AR %
P MBS 2. 1m YRR P, W5 45 S8 BE A AR P A
WE A 8mm YR AL, S RBERR ¢6 AT E
WIS, — 7 T RT3k S A AR T A A v
i fr gk & AR A, O — O TR TR T i B R
PRALLE R PR , B OR SE 0  2 T pR e T 5 AL
Pk, RH 0.5~ 1. 0MPa JE J7 i A K I8 3 hin [ i 5
A RTINS 2R E A A 2 R, %
T AT B0 TR TS 2 0 B R SR RTE B
FEHE A B0 S TR A T AR, AR
S P2 T T B Lk 3P ) 1 B T B, R T
S SR E R e R L,

a @A NFEME
a(40cm) IR AL

b(30cm
(=3
g
A
=
&

- e e
S

b A KL c MFEERE
B2 BA/NSETRTMEERS

Fig.2 Pre-reinforcement of surrounding rock with

advance small pipe grouting
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Fig.3 Model and arrangement of vault monitoring points
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Table 1 Mechanical properties of materials
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Fig.5 Simulation of excavation process
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Fig. 6 Layout of ground surface monitoring points
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Fig.7 Ground surface settlement curve behind the building

TH B 37 W I B S 2 5 S 3] 30m s M 3R TR
BT TRE Y X R 320 B A,
I h B #i AR, Mo R TR TR, b R TR
(B B ARB B AR T DBJ61—98—2015 ¢ 74 42 i 11 %L 18
A T W I AR RS ) W o, R BRI H R
FHI S T4 ARG R T R IO

-1.2r

2 KT 1K2 JK3 JK4 JKS JKG JK7 JK8
WA
B8 IS T M TR

Fig.8 Settlement at monitoring points behind the building
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