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Research on comprehensive information intelligent monitoring
system for tunnel excavation
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Abstract: This paper introduces key technologies and methods of comprehensive information automatic collection, wireless
transmission, forewarning system in tunnel construction. Combining with modern telemetry technology, the system integrates sensor
data acquisition (frequency, voltage, current simultaneously, digital etc.) of selected measuring section, three-dimensional laser
scanning, advance geological forecast, blasting vibration monitoring and visualization monitoring. It can realize tunnel construction
face image real-time display and analysis, certain tunnel construction monitoring data automatic collection and analysis, form the
tunnel construction comprehensive information monitoring system, ensure tunnel construction safety in complex geological
conditions of surrounding rock. The comprehensive, real-time and warning characteristics of TIS have an important practical meaning
for dynamic design, construction management and improving the construction safety degree.

Key words: tunnel engineering; blasting excavation; comprehensive information; intelligent monitoring

1 2] = Ve, 20 Pk 3K S5 1R 2 A PR it 1
JRA EE . BRI Sh A R BT S 1E BAE TR

BB A AE AL A2 it AR I I P U T 2 A g SR I W P S e 1 i, 5 R
HIVRURE, IR 21 MHAPRERTEREMELELE w5, WA 2, FRREEN T Aed g A,
Tl e ZARGG ST RNUE BB W A SR . B SR . 45 R A, A
HOR TEALERAR . BEGBEHAR SN ER 7E40 07 H A E 8 2 E S 18 2040 08 0 2 4 it 56+,
SHBEEEK, GENTHEE TRERER R T B BRI RRE R 2 4,
i, L H PR S5 G IARE I EA G DT i -2 A
X PR TE S B AT ZNA I, RORUEBTE SR SRAE . C4EBOGIRG . SRR S I DL A T
G TR, MR TR T WA i, SeIRBE IS e T4 7T e Ak
IR R s A B, W AHERRE R S ARE  SERF R RS AT BRI T A B S SRR

Wk HI: 2012-07-07
BAERRA: w0, Y, 1962 4R, 1, #0%, WA, FHA AL TR B TR U7 (2 5P T/E . E-mail: wxgao@bjut.edu.cn



T 2 RIS

: BBl SRS A5 S

¥ REH9T 409

ST, ORISR A B AR Rt ) %
4o

2 FEiEdEt 3 st i R e T

AN 20 THAD 60 FEATHAHITH B Zh AL B
7%, 70 FACHENSZ B B B -1 A A Il R 4
HH IR I 2 4 M 40k, A s TR S IS B0
LRI, FEEAWRRE. MR A D)
1, Si— R B AR Bl BN AR I
Tt - Solexperts A w] F A Al ) GeoMonitor %LI
FEESRM RS, o LIS wnbgiE . gt
I DA S R A 28 TR F B I 22K U\ﬁfifﬁfﬁ
BRI A TTI, AT e

BT BRI . oAt 5 3l T

Im]i Amberg A @] FF & [¥] Tunnelscan P51 145 H AR,
FOR OB RAE TN /2 Profiler5003 i gt AR A 38
3D WO, BT HE R A O K R
A RSO LR E ke (1471 AXOR % 38 3 1T 2R T 4 T
[, WM R SRR RO S, AT AR
P B TE P P 2 TR 521 A5 DL B % T 3 1 % g 3
=

WHE B 4k W R et 90 7 i el LA Kk
JRIH, JREREIE. M. AR e AT

BITTZ N, gk v R EAE TR AT R Ak

% BRSSO  TRE SR, TR
EMM-TF80 HaI{L Ml R SE, KT 80 HFEIEIL
FE NAR Bl A6 nt iy BOC AR T Besit & 1)
TMIGS %, RHTLEEAL 4RO ML
SEAL S FIME RIS R AR . T TR S 22 2 B
EERAE D, ST T il PR S IR AR
WOR GRS FE RS TR A
R A B, I DN TR ] #8 Fe  J ) JC 4k
et KA 5 275 0T

AR i AR, — AR S B R0
H 9 E B0 5 e Candt e o TR RSk,
KRB FlAALRE 51 58, (RN R R &
WL =EEOGHH . TR IR BRI I S
CREIEARMG ', TERCE bR E i 25

GREBADRRRS, HEREN.
7 R

3 Bt oA fE R
AN R4 (tunnel

b 18 4 0 2x G 5 B
intelligentized monitoring system, fijFx TIS), :H
E’J%%%fmﬁiﬁ%?ﬂlﬂ (TGZe) HiAR, ikl i 4 /2%

A OIRE, WERBRE. JFRER, HFRT

B REE . —HEBOCHI R Sh W LR v A
o G WS Fsah s e, ST R it 1 1
ARSI Bon S0 BRE TR (5D A3l
B RAE S 30T, T RBE A il T 2845 1 2 il
() ARG, HRE AR R4 FhEIE i 1%
Ay SO TS AR LUl TAROGAE R, Rt
Wil RS,
3.1 ARGV

TIS MEIE LA A (s R RE IS R L B4 TIU
AN TEEER Sy RN T A s . R RS
TAURE W DA K N Ty ARSI, e, TIS-01 A%
Sl ISR ] S A DU N0 255 TIS—02 MR A 4R 5
E S WA, BT P Rl b4 2 i
(P00, A £ MR A B N SR AT A %2 I8 I ; TIS-03
MRS A B, TR 1t TS Bl
A543 5, TIS-04 = 4EWr i [ zh i, T
AV B R T R 3 RIS S5 A B B R R 35 4

M TIS-05 Jogkmidirbgkil, FH-TBEiE A 4k et
A EER G LR R M (Wi-FiD 40 MR R Zi 8
LAt

T IS BRE 615 DA e
2 JirRe

AR AT STy 3|
w1,

B1 TIS REEFHE
Fig.1 Main interface of TIS system
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Fig.3 Monitoring sensor arrangement of tunnel exit
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Fig.4 Surrounding rock pressure curves of tunnel exit

4.3 BB AN

I 35 A5 T8 W R TR, S S SR e
SN 2%, SR RS O e Wi G 4 A hi
PSRRI, S T iR B W T AR T A . RN
RI¥ZHE, [ BB S E = g S R (L
5), AT IS TG IR 2 At ol FRS TR T,
4.4 IBEARSENS 55T

% 308 AR IR 2 A o AR A BRI L
HyRHEL, Wil biEdt. OB E. 4R EH
SERE S AR S Rl B AT S, AT

FRADS IR 0l A BRI, RIS Ay R B i 2 % 3 T it
TI7 % AR S E R UK

AR T L B T RN 2 A s, I A
PEPRBLX 3 R TE A2 B, e 4 s
pSIRE M e e iy Al b A T R e Wi e
B A PR O e PR, I ]
A BT UL A T B 2, TR o5 A
6 JIT7Re

B 5 RREH=g<RTEE
Fig.5 Fitting map of tunnel 3D scanning

_ 8362m

e 32 000 m

”” 'Zf'» R I 10 000 m

KIO+805 KIO+815 K10 + 825 K10 + 833

K10+ 795
6 BT BRI A A L -0 5 UBE 3 m)

Fig.6 Vibrating velocity measuring point longitudinal
arrangement of tunnel exit(each point 3m distance)
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