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Simulation and real-time control of whole construction progress of long-distance
diversion tunnels under unfavorable geological conditions

HU Lian-xing, ZHONG Deng-hua, TONG Da-wei
(State Key Laboratory Hydraulic Engineering Simulation and Safety, Tianjin 300072, China)

Abstract: The long-distance diversion tunnel is often characterized by great embedded depth, large hole diameter, long tunnel

line, high ground stress and extremely complicated geologic conditions. Geologic issues like rock burst and high water gushing

caused by big embedded depth and high ground stress have great influences on the construction schedule arrangement and

control, especially the construction progress control for bad geological section, which is a key to the periodical completion of

the whole project. Combined with the circular network system simulation and network project analysis technique, a simulation

and real-time control method for the whole construction progress of long distance diversion tunnels under unfavorable

geological conditions is presented. This method can provide feasible study and scientific basis for change and selection of

real-time progress of construction scheme so as to realize accurate, fast real-time schedule control and to enhance the

construction progress of real-time control.

Key words: long-distance diversion tunnel; unfavorable geological condition; construction progress simulation; real-time

control
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Fig. 1 Flow chart of simulation of whole construction process of
long-distance diversion tunnels
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Fig. 7 Real-time control principle of construction progress
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Fig. 8 Flow chart of real-time control of construction schedule of

long-distance diversion tunnel

4 TIEBIoHr

G ECTR B B BE B 51 7K B iR it T A AR gk
P47 5 SR M R B S 5, DARDK H TR R
B 51 KBEIARE L 51 KBS ], 127K o3t 51 7K R
K 16.67 km, JF2iF{EN 12.4~13.8 m, FH AR
2525 m. FAGFEAKBRRRR: S, ERYE . mE
IAKACERAERE R, s T, SIKBERIFZC . R
AT mEERSE TP TAERER, MHEEEmE
K, AF5KEER R 7E T T REARXMARE . T
HREBRBOE T &M K B K EEA R 5 &1 A7
FE, KRR 7 it T B Se e RS . &2 2011 4% 5
Ay, ot gk P P S S, 4 U o R vl it T
FRAGEAE] 2012 4F 75 S HLAL R I EE R . A S LA 2011
M5 HRAE N T, X0 e S Tk Bt Rk
A7 SEBT ¥ 0T, IR S L R SR R AR A
4.1 "1 5IKBERME TIR S 47

RIS DU TAG SL A, k3 2011 4F 5
AIE, "1 5K EWm T2, P RS, QT
Ao RY)RR B A 1) L7 e T AB S Se it gk 1 Frs o

F1 " 5KERELERGITE
Table 1 Construction situations of diversion tunnel No. 1

i RIE| gilsw Li|im FRTES/m WE/A
W 16546 124 1
T W% 13830 2840 4
JEC VR 5k 1A D) 4506 12164 5
1B TR VR e A ) 2034 14636 6
(B[ SFES 130 16540 5
[i] &5 VB 628 16042 4




502 P o B ) 2012 4F
4.2 "1 3IKBERF RIBRIER THELSH EHEE A 10 — — — 30 — 10
(1) "1 5] K BB 5 R Bt T 70 Hr WTRE LA 15 — — — 45 15  —

"1 BUKBERI LS LB E N =B R TS
KHEE, AVEREDHIN T2z 28 WHKHE. T2b
Fd RS, T2y s RHE . HA RS,
A TG TEM T3 WA, "1 5IKBR IR TR 414
RE %, BRI S WM 5K IR TR 5 5 &,
Kl 9 AR

0051020
W 1 : 25000 =02 K020 (km) ‘

4500 |
1

T Tok RRE- 1 R L LI U8 T 8 R T T

|

3500
3000
£ 2wl
B 2500
& . !

o | ¥ B
5nnl] 2000 4000 6000 8000 10000 12000 14000 16000 18000
AKF-FE B/

B FRRANE - m e PSR
Py T

B9 “1 317kBER T2t BRI EE

Fig. 9 Geological section of diversion tunnel No. 1
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Fig. 11 Real-time control of construction schedule for diversion

tunnel No. 1
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