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Experimental study on performance of shield - reinforced steel fiber concrete
double-layer linings under internal water pressure
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Abstract: Based on the prototype of shield-reinforced steel fiber conducted double-layer linings with the scale of 1 © 1, model
tests of deformation laws and failure under high internal water pressure are conducted. The test results show that the segmental
joints are the tensile weak positions of double-layer linings, and the cracks occur in the inner lining near the joints firstly and
then are evenly distributed along the circumferential direction. The failure process of the double-layer linings can be divided
into four stages: (1) At the linear elastic stage, the stress and deformation of the linings change linearly with the increase of
the internal water pressure. (2) At the cracking stage of the linings, the steel fiber plays a bridging role, the stiffness of the
linings gradually decreases, the proportion of internal water pressure shared by the segmental linings gradually increases,
and the axial force of the linings is gradually transferred to the reinforcing bars. (3) At the stable stage of cracking of the
linings and the damaged stage of the joints, the residual stiffness of the inner linings tends to be stable, and the proportion of
the internal water pressure shared by the segmental linings no longer increases, and then the concrete of some segmental
joints is damaged, and the tensile stiffness of the segement decreases. (4) At the failure, the stresses of stage of the linings
gradually reach the yield value, and eventually the severe damage of segmental joints occurs. The experimental results
reveal the failure process of the double-layer linings subjected to internal water pressure, and they can be referred to for the
engineering application.
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1.2 RAHEEHERNSHE

B HRIER B4R G M E A, IR E USRS Ao
HMEL, FEfE AMEALEE, BN, RIS
FImIFY 28 do

BRIR FHEF N3, 1RG0l b A B -1 1
BRI B 2 (a), (b)) FiR, SA3 sl fL i
AT E A

(1) ZHBAARRAIRE . FEN L AMSIIHETI
e A B DAL B RS A B I A 0 v AT L A e 0
T, 53O0 FREA TR 1/3 W AL RN 172 AL, 5
WA B 8 MR AL AL AR, 3L 16 MERALHE
it

(20 AR BE T FIAN A AR o A A9 N AZ A B
A2 B B AT RN TOU T 565 =R AER L2 A AL DRI S 24 1] 4K
5 b, MEBCE 57 AW, TR R NAR AT S AN



1530 "+ T OB % M

VW — 35, VR AR 114 ARSI A, X A
228 AN A

(3) JEME R IRE T NAR . JE RS TR
785 VS OB T R P A VR g A W I T A AR ), B
BITRHSL, AW B JE R MU 0 35 S0 A
B A4, BTEATE 1A, 3% 82 AN

(4) BEEIRFe A . AR IS P I X Bk A 15 0L
AF R, 324 AN

(5) #5585 BAEWE kgl mk 2 4>
RERSAERE, JE 12 Mg A%t .

= AR MR

o G FIBAR R
N\ - s

(a) ¥k
W A

|1 » -
1l d__J ‘
{ l smﬂ b230 4130 730
}E—E—g 6304 p430 4330 = 830

i

(b) LA

& 2 RN =t EE

Fig. 2 Arrangement of measuring points for strain
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Fig. 4 Development process of cracks of linings
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Fig. 5 Change of strain of concrete of linings under different

internal water pressures
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Fig. 6 Change of strain of reinforcing bars of linings under
different internal water pressures
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Fig. 7 Change of strain of bolts under different internal water
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