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Time effects of flexible inverted arch with composite structures to control
stability of chamber adjoining with soft rock masses
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Abstract: It is important to determine the stability of underground projects which are driven in soft rock masses or buried in
deep site. Restraining the floor heave of the chamber adjoining with soft rock masses is an effective approach to control its
stability and ensure its service period. The flexible inverted arch with composite structures is designed mainly to reduce the
floor heave, and its operating mechanism is also studied. The time effects of the flexible inverted arch with composite structures
to control the floor heave of the chamber adjoining soft rock masses will include the initial stage with negative floor heave,
flexible support stage to absorb deformation energy, and rigid support stage to prolong its service period. The flexible support
effect has steadily ensured a longer service period of the chamber. The practices indicate that the time effects of negative floor
heave under test conditions last a period of 63 days, the controlling period of flexible structure to the floor heave may be up to
158 days, and the service period of 140 days of the testing roadway is prolonged by the rigid structure of inverted arch to
restrain the floor heave. Therefore, the testing roadway may dispense with rebuilding work in one year, particularly in the floor
heave. Although the flexible inverted arch with composite structures has distinct effects to control the floor heave, the overall
stability of the chamber can not simply depend on the only factor. The relatively weak boundary part of the supporting system
will become the main cause of the destruction of the chamber adjoining soft rock masses.
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Fig. 1 Constitution of flexible inverted arch with composite
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Table 1 Mechanical parameters of argillaceous fine siltstone
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Fig. 2 Calculating model for destroyed boundary in bottom strata
of chamber
-800 R HE AR I-415 m AKFRES B s E A7 B
(¥13E ELHLR /329 7.75 MPa, B AR 5 E 8 5.2 m,
Te by 4D R 5 0 L B 5 MPa, Il [ 2 %Y 0.2,
2 x=0 I, 15218 T8 R AR R B R BIREIAR E Y 2909 1.6 .
(2) BEFEMFIME RS LT
FRAE B AR I B KBIRRIR L, BOTH R B A it
SRR E N 1.6 m. HHE 2 AR S ah
SOEHER IR 2 R=(4Y2 +W?) /8Y =29 m .
FHEALBREZ R PR, BT 800 mm: [
R R TR 22485 B 7K )2 16 HUE 100 mm FVA
SR AN RS A 1950 mm X 1050 mm, 4% 150 mm
X150 mm, FNAEAE 6.5 mm; [eHtgE A 250U HI4NSE,
[]#E 800 mm; JNAYJREE T Hei)= 8 350 mm, V&L
SREESEGL C20, JKIKLL 0.4; FABCREMEINA T
B 1A 1-1 R E 3 s, R T A 85
TN S ik v o7 ) SRS A R

4l N Al

(TE B

E3 E1m1-13mE
Fig. 3 Section plane 1-1 in Fig. 1
2.4 FENRNZER
BEXT A SR SRR I B, e W
T3 FI I T I S, LR TR AR
P B L AR R I A R L TR 2 v
HRE A5 1 LI B0 DX A2 T 30 47 s B 3 e



% 8

S, S BCETIR SRR E VR K B A A S R B I 0

1467

[, 2 REEE KT AL S RN IR, 7
IBERLIR BE 5 78 73 Ui W SRS B RCR o B I 0
SR 4 o

4280
E 4260
E 4240

= 4140+ 4 n —\.{—'j

225

200 -
g 175+
£ 150+
-~
@125+
Z 100t

+H’_ﬂ
—o— [HECR

u
e -

200 300
il / d

400

AR T R A /mm

[0 8 5 REER B8 Fonm

P TE BB

Fig. 4 Observed results of roadway control
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Table 2 Displacements on surface of roadway
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Fig. 5 Relationship between surface displacement and service
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Fig. 6 Controlling effect of floor heave of test tunnel with inverted
arch
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