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COMPREHENSIVE ANALYSIS METHOD FOR ADVANCED FORECAST OF
GEOLOGY IN TUNNELS
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(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu,
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Abstract: By the analysis of physical difference of tunnel media and comparative evaluation of suitability of
common advanced prediction of geology, a principle of comprehensive prediction that takes the geological
analysis as the target, combining geological analysis and geophysical exploration, considering the condition inside
and outside of the tunnel, employing long-term and short-term prediction methods, and adopting mutual
geophysical parameters, is proposed. The system and organization of comprehensive geological prediction in
tunnels are established. Then, the comprehensive prediction workflows of common unfavorable geological
conditions such as fault, breaking of rock mass, enriched groundwater, karst, soft rock mass in tunnels are
presented. Parameters of relevant geological and geophysical prospecting characteristics are given; and
comprehensive classification system is built. Finally, a comprehensive prediction model for solving geological
problems has been constructed with fuzzy neural network(FNN). The comprehensive prediction system is used in
Tongluoshan karst tunnel and the accuracy of the prediction is 80%.

Key words: tunnelling engineering; advanced prediction of geology; fuzzy neural network(FNN); comprehensive
analysis
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Fig.3 Workflow chart of comprehensive prediction for
unfavorable geological conditions
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Table 3 Prediction factors and their classification for rock mass integrity
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Table 4 Prediction factors and their classification for groundwater
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Table 6 Prediction factors and their classification for rock

mass strength
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Fig.4 Sketch of fuzzy neural network structure
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Table 7 Typical training samples of fuzzy neural network for groundwater

Gty BUFB BOE KIS IL 10 HK T DL VelVs AL UMW T 43 15 AL MBI HBHE(Q e m) Mg

1 EAKWHEMERCN WK RBEIROK ARER T, i 5 S AR <10 PN =R
2 EOKAIREMERUN WM. K EIRIPN T, S 5 S LIRSON h [EP.N-%:R VN
3 EUKATREMEELN W, K 5PN APIB A PR h TR K
4 EOKATREVERCR SRRk HAT A APIENX - <5 PN =R
5 H/KAREMEK 2Rk K APIBA LISSON 50 Fr LR K
6 WKAREMEK BNV AN BeMRAAANK,  FRIT ISR A AR h TR K
7 OROKAIREMERUN WM. K K APIBA LIRSON h TR K
8 H/KAIREMEK BNV 5PN APIB A - 60 TSR K
9 WKFREMERUN WM. K AN BeMRAAAK,  FRITIEEE A A4 A BEAIT 180 bR K
10 wOKATREMERDN T BEK BeMRAAANK,  FRIE IS A4 YA BEAIT - bR K
11 FEARTK BNV LSUN AP A BEAIT - bR K
12 HEARTK BNV LN BeMRAAANK,  FRIT IS A - 120 bR K
13 FEATK TR HAT AL R, R PRSI SPREAR 300 THIEK

14 FOKATREMERDN W WK AN BeMRAAAK,  FRIE IS A FRIEAE - THRIK

15 wOKATREMERDN TR PN BeMRAAAK,  FRIT ISR A4 - 400 THIEK

K8 E KDL 2 9 2% HL R N T REAS

Table 8 Typical actual samples of fuzzy neural network for groundwater

oy WRBAAK  ETWEK  VeNoll LMWL WRHE A AT SGHERK IR
’ fitr oM AT SRATRHE AL (Q + m) i
YK35+706~ oot gy RIEARAK, Bl ~ P KIRUHACR
K00 kmietbor KBk A S HEE 2 ahm A e
VKSSOTL S okmtet ki sepckasy SRR BE L s ok sk e
YiARS T knrferh sk g0 SOESERR B pepe - aamuok me-sk
IS BRI B AR K AU BRBR - SRR REK R
VKBS okt TR gk QR B0 et - asRETK Bk A
K02 gokefetk  smk-wkn wok QSRR BT e - aameokme—sk
KEPTTL S kTR HEB A AR st I O T R - ab R Rk A
KSIS20™ gokefetech smk—wkn gk SRR BT e - aamokmeik




OO0 00 www.3c3t.com

* 2436 ¢ A S TR AR 2009 4
RO AA D% TR, 2006, 25(6): 1 246 - 1 251.(QU
6 _Q_E i’% Haifeng, LIU Zhigang, ZHU Hehua. Technique of synthetic geologic

(1) EghbsiE s s ar mi ok, W
TSP, HuTE L. BEAZHLdv Al BEAM 5, 2 5iIvE
I S = I 5 = NN/ - P VNI o N €55}
AR SE R AN R I T 0 0 e N AR AR RS B, W]
G FRIE B PR TR AR

(2) LT “UAMHL BT Iz, GREPIRY
T TS RN G KR TS &
ZACH AN TZR-G PR i DR 50 36 R B 3 R i 27 5
TR TAE T EAR R . G TR SN, A P
B T Hb DT 25 B PR (i — PR 56 35 1) 23 TR ASE
o

(3) EtXTREIE TARWTE . A, &K
Bl R ARESE AR 5 Bl WA R HUSTEOL,  dEr
TN ZRG TR, I U CH T S 54
R SH, @ T R BT DL 256 v g
PR R RANBORI 20 I 28 SR G PR, Ok B AR
T TR i SRR 255 B bR A TR i

(4) 1z A SCHE H 1 B 3 R T b ST 2545 TR A
FRAMNTT VA8 LU s R T Ao A WU AT T 360t
5 000 Z KR T L& gk, £g0it, Bk
o5 R AER R IE 80%, MR T BEIE it 1204, B
3T RUF A SRR E o

£ 2 ik (References):

[1] PN 8. ZEE LR D it L R S TR AR rE[M]. bt
k18 H At 1990.(SUN Guangzhong. Fast fore geological prediction
in Jundushan tunnel[M]. Beijing: China Railway Publishing House,
1990.(in Chinese))

[2] FTOR. EAMTUAAT T 2 B B il T BRI [R]. HHT: B
HREL T K4, 2005.(LI Tianbin. Study of fore geological prediction in
highway tunnel of complex geological conditions[R]. Chengdu:
Chengdu University of Technology, 2005.(in Chinese))

[81 FFf&Ad:, EULT. UG FEE 2 A SUER BOR [D]. BRI
%%, 2004, (5): 52 - 56.(QI Chuansheng, WANG Hongyong. Technique
of comprehensive geological prediction in Yuanliangshan tunnel[J].
Railway Survey, 2004, (5): 52 - 56.(in Chinese))

[4] ZER, ks, Ta)s. sURERRIE A R AT PR S 5 BOR ).
JRSCH R TR 5, 2005, (2): 96 - 100.(LI Cangsong, HE Faliang,
DING lJianfang. Synthesis prediction technology of karst geology in
Wulong tunnel[J]. Hydrogeology and Engineering Geology, 2005,
(2): 96 - 100.(in Chinese))

[5] HhifgEE, UGN, KRG, BRI RLIE T T 2548 o b T i

[6]

7

[8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

prediction ahead in tunnel informational construction[J]. Chinese Journal
of Rock Mechanics and Engineering, 2006, 25(6): 1246 - 1251.(in
Chinese))
BARA, BRI, FRPCHE, A% KU A DX B i T T
LRG PR BUE SCHEBORBE L[], &4 02t 5 TREAE i, 2008,
27(7): 1297 - 1307.(LI Shucai, XUE Yiguo, ZHANG Qingsong,
et al. Key technology study of comprehensive prediction and early-
warning of geological hazards during tunnel construction in high-risk
karst areas[J]. Chinese Journal of Rock Mechanics and Engineering,
2008, 27(7): 1297 - 1307.(in Chinese))
WRTC, ik M, BRAOHE. IRHUREK BRI AT TR (4 R 4R 5 4
ARWFFE[I]. K F7 K HL, 2008, 34(7): 35-37, 51.(TAN Tianyuan,
ZHANG Wei, CHEN Youhui. Comprehensive technological research
on geological forecast system in deep and distinctive long tunnels[J].
Water Power, 2008, 34(7): 35-37, 51.(in Chinese))
ROy, MR, Bl MR TSk R AR M SRR P
FIM]. dbst: R RAL, 1998.(WU Gongjian, LIN Qingyuan,
GAO Rui. Physical geography methods and its application to geology and
minerals[M]. Beijing: Geological Publishing House, 1998.(in Chinese))
il R TSP - 203 ZR 4511 b 1 B A ST P v (0 2 FH T 5 [ -2
P 3][D]. Kb: HhEgR, 2005.(HE Gang. Study of TSP - 203
system for advanced geological prediction in tunnels[M. S. Thesis][D].
Changsha: Central South University, 2005.(in Chinese))
MU TR O A B A T A ) I HY (R 2747 18 SC][D).
I EICHE T K%, 2006.(BAI Zhe. Application of GPR in geology
forecast for tunnel[M. S. Thesis][D]. Wuhan: Wuhan University of
Technology, 2006.(in Chinese))
PCZEAS. WAL P BT A R T 3t S T 7R S T 5 [t
AL D] K Kze k2, 2005.(WU Junjie. Study of transient
electromagnetic new method for advanced forecast of geology in
tunnels[M. S. Thesis][D]. Chang’an: Chang’an University, 2005.(in
Chinese))
GEOHYDRAULIK D. Beam real-time ground prediction[R]. Kirchvers:
Geohydraulik Data, Corp, 2004.
ZANG C W, HUANG H W, ZHANG Z X. Forecasting the starta
condition of a long road tunnel by using fuzzy synthetic judgment[J].
International Journal of Rock Mechanics Science, 2004, 41(3): 1-6.
RIFAL. BOR - P22 P g il s 5 TR H [M]. 7R : IR 2R
i Tk oK 2% R4t . 2004.(ZHANG Jili. Fuzzy-neural network
control principle and its engineering application[M]. Harbin: Harbin
Institute of Technology Press, 2004.(in Chinese))
TG, ORI LR I 2% YT F AR U BRIT S (A 1 2% 47 18 3] [D].
YR : SR ALK 2%, 2007.(YUAN Qingmei. The application of
fuzzy neural network to target recognition[M. S. Thesis][D]. Harbin:

Harbin Engineering University, 2007.(in Chinese))





