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Fig.1 Schematic diagram of TSP detection principle

TSP ZR G PRI EE B — M ] A % T A7 100 m,
FE IR A A P EE R AT LGAS] 150 m, FPL7 85 1E
BN BN R TSP B AT 250 T 4k B 2 A - 45 )
£ 120 m LAY, TSP MR S5 i 60 T Bk I 1E /i
53 IR it ) 30 e S A AR L B i R S8R
B OB TR Z I 250, (HX R 7K SR
AN B H TR A ) T A R LA % 55 % Tl e 3
AT ECE AR N Y b BT AR 3 R AR S R A 2, 5 5
PR KA —E 1Y 2200,

TSP W ik & 48 & & A\ TSP200 & J& %I
TSP203Plus LA &% TSP303 &4, M RE I F,
TSP303 ZHifZ R T E 2 K 2 m &R
Y LR 3 RAPHE  AE T A & I
B TSP303 57 748 2 ARAIE 1 AR P4 it , SR AR
RS th BRSO RL G, A s R B ] AT
SR, Fe 22 B W 28 BE 44K 1H 2 7 Bk 0 — 0] 32 355 A
W24 A 1.5 m IRIHEAL, FLIAIEE 1.5 m, 55 24 T 5
FC A5 R I A B FT AL AL, SR FHYE 25 VR A=



£ 270 - Y/

5 & & 46 45

2 TSP 1E = il —r= Ho v ) % GE
TE Y ] 5

Wi A7

2.1 SRR E R P E R B

TSP AT 70 & 24 AL, B EALE 1.5 m,
R HFUARIE VR R IR, 7 Bl 5 22 T B g A~
T FLBEI 100~ 150 g FLALKEZY , 7E [ A 45 o0 21 B
R 50~ 75 ¢ FLAKEZS R ML B SRR
PR 1 AR Oy U R IR BRI R AT AT Y, AR
7, 1E 76 B 14 )| Rk I T 2 2 ik — BB Ll BT 210
mRSFLL Ve B PSRRI A L AR &R

We o ZEh 1l AF 8 JAE R L, R GE MR B E K 2
2600m, 2 % e 22 4, X g b, i — 5 S R b AR
PR (OK) FZETRKIE S 24405 87  AE7E A e 1Y
RIS AR BRI A 69.87 km B AR
FF 60 °C LNk 1 R, MR (B % 4 FFE ) GB
6722-2014 HFELE TE = ORI BT T EAT TSP
TR ZEX R A R R AL B, 5 Rl )R
FER RIS R I, (U B Re o PR 75 RBAS B AR b
X TSP A = il A5 v A 3 B A AR Y IR —
2.2 T ith 7Bk E b B T R AR T A Y 18] /R

o L 7 b T A A A B R B
O B AL, v IR ) X B TR g 1) e LR

®1 ISR AR BRIE S U B 2 4 1E

Tablel Distribution characteristics of high geo-temperature in some tunnels of Sichuan-Tibet Railway
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Fig.3 Crack propagation experiment of jointed rock mass under different in situ stress
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Problems and improvements of Tunnel Seismic Prediction in
geological prediction of tunnels under high geotemperature and high in-situ geostress

FAN Zhan-Feng',CAI Jian-Hua® ,ZHAO Wei’

(1.School of Architecture and Civil Engineering , Chengdu University , Chengdu 610106, China ;2. China Railway Southwest Research Institute Co. , Lid. ,
Chengdu 611731, China;3.China Railway 18™ Bureau Group Co. ,ILid. ,Tianjin 300222, China)

Abstract: The Sichuan-Tibet Railway under construction has a large number of tunnels under high geotemperature and high in-situ
geostress. How to improve the accuracy of advanced geological prediction of these tunnels is a major difficulty in railway construction.
Taking the Tunnel Seismic Prediction (TSP) method for advanced geological prediction as an example, analyses reveal that there are
two major problems in the detection of the tunnels.On is that the use of emulsion explosives and plastic detonating tubes in blastholes
under a high rock-temperature is liable to cause misfires,thus affecting data acquisition.The other is that the wave velocity differences
between the excavated and unexcavated areas of tunnels under high in-situ geostress are not considered in data processing. Targeting
these problems,this paper proposes six improvement measures ,namely researching and developing detonation packs with a thermal insu-
lation bag, establishing intelligent engineering assessment systems based on multiple geological information, changing the models of
shock initiation of the TSP, popularizing new technologies and methods of advanced geological prediction, researching and developing
advanced geological prediction systems suitable for Tunnel Boring Machines (TBMs) ,and improving the organizational management of
geological prediction.All these measures can provide references for efficient detection of advanced geological prediction of tunnels in are-
as with high geotemperature and high in-situ geostress.

Key words: geological prediction ;tunnel ; high geotemperature ; high in-situ stress ;seismic wave
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