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Tab.1 The basic information about Haide tunnel
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Fig.1 The location and schematic diagram of karst cave
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Tab.2 Parameters of the surrounding rock and red clay

FHE= W (kg/m?) S A5 /M Pa TS L K5 5 71/MPa NS A1 (°)
VRS 1 900 1 000 0.44 0.15 24
1%+ 1 930 8.78 0.42 0.01 11.8

WG ITAZ R = G BTzt TR AL T G Br bl SO el B o S b & B T2 R 4 L
BN LI SO i 32 T B

K 3(a) b BB BIHZZ G BIE RIS = 18, AT DUR BT A IR S T 2.7 m, X 2 4R B8 R se A L T
IR E 25 75, I HL 5 T A T4 B B PO 3 4 2R R s I T I IE B U7 iR IR B 0.46 m, SE Bt
Tz b A TR IR A R B S B T 5 18T 3 (b) S W SRR 2 B A B SCP R BOR A
A BFRAL B FEELISE) T 106 kN-m , 7EMERERZ SN T | FEBLLL R b 2E — 20 35 v 3 S 309 S 4 R b 0 M 2 19 R AR

Y4

DISPLACEMENT
TOTAL T,m BEAM FORCE
42766214000 BENDING MOONT Y kN*m

+1.06312e+002

0.2%
+2.53569e+000
0.4%

o
+2.30518e+000
0.7%
+2.07466¢+000

3.0%

49.74530e+001

6.6%
+8.85936e+001
10.8%
+1.97343e+001
12.7%
+71.08749e+001
11.4%
46.20155e+001
10.2%
+5.31562e+001
9

A
+18441405000

A
16136264000

413831162000

- B &
+1.15259¢+000 > 4
5.4% 3 <
+9.22070e+000
8.5% ’ )
+6.91553¢+000 N
11.3%

= 4.61035¢+000 Gy v

12.0%
+4.42968e+001

9.6%
+3.54375e+001

31.6% 72%

23051862000 C 2657814001
32.49% b

£0.00000e+000 A T

549%
488593604000

54%
~284606e-012

(a) EHBBIHZIEFAN R = K (b) F 15 B 300 S 4 2 i

B3 mENEFREBEEMUER

Fig.3 The results of numerical simulation



26 R Z WK E AR 2018 4

3 REAFIBERFHAFENLEARSEAR

ShA LRSI 2 A R T MR TR 4 R R R A e R S A B IR TR R 1 E TRAL VA O 58 Kt
A FE it
31 ZERREHALEAR

7 W FE AT B IR TR 25 o Kl e 0 B8 16 m 6 m (R IRIR | 37 3R T AR AT R T T 42 B TR
SR BUHS R 2 6 R IRV IR AT S RS O JC IR S, MR VR S A SR B - R, KR - S R B
B9 B IO Bk — 25 K AN ANCHE 5 T T L SR it T 4 T DA AR B B e A B R RS
LIRS E B A AR RS SRR B A M R S OR BT + /N R 2 T R O A
15 TFA2 R FH = 6 B 0088 A0 £ T4, X P88 AR T 1K 1 35 1B TOUBR w35 109 b BE R A7 [l 30l 1 2o A v o 52
W s i, R R 5
32 FEHFEBALEEIHER

Qb6 SR AL = 5 [ T00 R A% 0 T 10+ T 0S4+ 00 e o S A R 25 P+ ] L 2+ o e A 4 ) B
(R 25 A FE AR T it , 200 A T6 48 it 0 JIr

1) =HEM WL R = AW O Sk S 7 6 v T B i 2 PR T S
SR TR T HE TOOR) S A T R 0 118 A HE AR AT N | [RIEE 30 em, BEST 2 MRHEAL A BRIE N T A
R E AT, B 1L IR B — 20 K, R 5 S i B A

2) BRI S P R 13.5 m$89 JOAEHI AT 11 B 1] 120°7E BBl PN Jiti /88 Hi 45 B , 37 A AR R 1°~3°45 M 2
) B [ 6] B 40 em, B9 T AR 2242 M AR KT 15 em , AR 22 18] B [ A KT 10 em , 8 HT 23 59456 B 40
Kl 4 s, B 4(a) Ros @B TS B K, KB — 8 10~30 m, & 15K 4~6 m [ $108x6 mm
L TCHE FAEAS DA 22 P03 B2 100 1, T3] — VBT T PN 2 3k 500 AN A5 8 2o B AR 000 509% 5 (&1 4 (b) 2 6 i S 47 1
W THT BT, 2 B A A A A R SR IR B A 12009 A B, KA S S E SHER I 020 1R
+ , HAE 60 em 1K 200 em, BHEEFM %5 H140x8 mm T[] N

FEHLL B BV
yrx T 1

/
I st 89

B

SHH O RESS I

S
1
ﬂ “ b

(a) RIS GhT T &] (b) 8 S 7 A W T [
B4 BaIZPrEE
Fig.4 The schematic diagram of advanced support
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Study on Karst Cave Treatment Technology of Filling—Type
Superficial Karst

Wang Kang'?,Sun Rongzheng’, Yang Xin’an'?

(1.College of Transportation Engineering, Tongji University, Shanghai 201804, China; 2. Key Laboratory of Road and Traffic
Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China; 3. The Third Harbor Engineering
Company of China Communications Construction, Shanghai 200120, China)

Abstract ; Superficial karsts typically develop in the arch of tunnels. Due to the complexity and uncertainty of
filling medium, tunnel collapse and roof fall frequently occur. This paper analyzed the instability and mechanical
characteristics of the Haide tunnel, which is a superficial karst tunnel with filling medium. The effect of water
content on the physical and mechanical properties of filled red clay was analyzed by direct shear test. The pro-
cess of instability was analyzed by numerical simulation. Based on the above analysis, the excavation method
called three—step and reserved core soil was put forward to treat the karst cave, paired with “Advanced Shed-
pipe Support + Advanced Small Pipe Grouting”. Then, the detailed construction technical measures were put
forward based on the construction site. A monitoring cross section was added to the specific treatment section to
judge the treatment effect to the roof fall section by displacement and surrounding rock pressure. The research
results show that the comprehensive treatment plan of the filling karst cave is of good effect, and is referential for
similar projects to some extent.

Key words: filling—type karst cavej;advanced support;superficial karst;treatment of tunnel collapse; tunnel

construction



