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Tab.1 The results of increased roughness testing
A B 55
i s
B B BitHA )y
0.0078 0.0137 0.014 —1.79
0.0088 0.0155 0.018 —13.89
0.0105 0.0185 0.018 2.83
0.0113 0.0199 0.018 10. 66

€T
" MRVE/ 30 R

0 Jsdk 0.007 1~0. 008 6
1 #1/mess  0.008 2~0.009 3
2 T2 fmkEE 0.008 5~0.012 4
3 T3 RER  0.009 2~0.013 4

34 RWERETERSH
X2 (D ST 28 8 R T OF e L B LA B R By
UiA .
In In In
An :@AQ + aﬁyl + I,
i 22 FEAE . B ARS8 A AN 2 B T R R

An 1 ((771 )2 <8n )2 <3n )2
— == [lz=a ——A Ay,
. n«/aQ Q| + 7y, yi) + Iy, Vo

(4)
FH (4D AT 52 ) I He ok 31 000 30 23S 1 o
JE 1) PR 2R B 4 i 00 R 2 L B UK R R 25
UK RN R 2 A
| An | <<| Ang || Anyy || Any, | (5)
Hrp Ang ZAQF}n/r')Q;Anw =Ay,9n/dy,
An :Ayzan/r?yg
K, Ang WEERIY MR ZE T E Any, Ay, 51
S Rkl SRR KRR 2
R, AQ/Q=<<3% , b N i KBk A &
AT RN LR 2 0.1 mm,
An | AQ | | Ay, [+ Ay, |
WS Q ey oy @
MUK 65 m'/s WL R 1/3 000,L
B B E 10 mo, ARl 0 3 B8 0, U B A 1 o B
H 300 KRS MRS AR A 2 R 1. 69 %0, J50IR
BRI EE N 4.69%0 .7 2 Ik . = 1Y
AN E BE/N T 1L 506, K IR T 1 R AN W R
0302407 2 ITKE R RIS HE B 4. T4 %
T3 OINARE A R OR T BE R 2. 8 Y6, AK R B Al R
MR RE R 1. 4%, 7 3 JIVRE 4 RS 5 10 R 1 8
hAL 2% . LA RERE RS E B YNT 5000
LR

4 TERRBRBIXES|IKEENTH

G JE B ) iR X B Ay 4 il A2, i 5 B



S A1 B 11 ) A IR RIE B A AR A 4 T R R IR 2R DX B ) e W R 0 AT

« 127 -

FLBOM 4 BUE A48 i 42 B 2H N 4% T B 2 £
TRBE I b A S X B BE A% W LA RE R A S
W 2,

x2 AERBRBHRBXELS

Tab.2 The typical section division of non-pressure tunnel

. & %k %W)J%H K o HiE &fr n
s B BEA /m /m fER
TBM 04000 04030 I 30 W 7.6 0.018 3000
TBM 0+030 04033 [I—IIb 3 B’ 7.6 0.014 3000
TBM 0+033 0+093 [Ib 60 6.9 0.014 3000
TBM 04093 04096 MMb—1a 3 B 6.9 0.014 3000
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Fig. 1 The flow regime at 0+282 in three conditions
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Fig. 2 The variation of water depth in three

operating conditions under design flow rate
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Tab.3 Comparison of experimental values and theoretical

residual values of each test section %
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0+026 24.16 23.98  0.18 18.54 18,92 —0.38 16.98 16.40  0.58
0+038 20.43 22.30 —1.87 14.83 16.93 —2.10 13.36 14.43 —1.07
0+063 21.41 22.42 —1.01 15.28 16.96 —1.68 13.50 14.44 —0.94
0+089 21.41 22.49 —1.08 15.28 16.98 —1.70 13.36 14.44 —1.08
0+101 22.16 23.38 —1.22 17.30 18.25 —0.95 14.92 16.25 —1.33
0+126 23.07 23.51 —0.44 17.88 18.61 —0.73 15.06 16.24 —1.18
0+152 22.77 23.84 —1.07 18.31 15.98  2.33 15.75 16.21 —0.46
0+167 20.49 21.91 —1.42 14.39 15.99 —1.60 12.09 13.44 —1.35
0+192 21.52 22.03 —0.51 15.03 16,00 —0.97 11.94 13.41 —1.47
0+218 21.52 22.17 —0.65 14.87 16.05 —1.18 12.09 13.44 —1.35
0+227 22.22 22.30 —0.08 15.99 16.10 —0.11 13.00 13.46 —0.46
0+252 22.22 22.43 —0.21 15.99 16.13 —0.14 13.46 13.49 —0.03
0+278 21.87 22.55 —0.68 14.71 16.25 —1.54 12.39 13.50 —1.11
0+293 24.31 23.93  0.38 18.40 18.95 —0.55 16.15 16.64 —0.49
0+318 23.40 23.96 —0.56 17.54 18,95 —1.41 15.46 16.65 —1.19
0+344 23.55 23.97 —0.42 17.97 18.79 —0.82 15.59 16.65 —1.06
0+348 24.01 23.97  0.04 18.83 18.79 ~ 0.04 16.70 16.66  0.04
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Fig. 3 Velocity distribution of water depth in three

operating conditions under design flow rate
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Analysis of Overflow Capacity in Typical Section of Long Distance with

Variable Diameter and Roughness Non-pressure Tunnel
LI Juan'”?*,QIl Yin-xin',LI Jiang-feng', YIN Hui'
(1. Xinjiang Institute of Water Resources and Hydropower Research, Urumqi 830000, China;

2. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumgqi 830052, China;

3. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumgqi 830052, China)

Abstract: In order to study whether the original design flow can be met after the lining scheme of sections of a long

distance non-pressure diversion tunnel is changed, the flow capacity of typical sections of the tunnel was analyzed by mod-

el test and theoretical calculation. There are 4 tunnel diameters and 2 roughness in the typical section of the tunnel. In or-

der to meet the conditions of similar resistance, different materials were compared and tested, and the roughness was de-

termined. Through testing and analyzing the flow capacity and flow characteristics at three operating conditions. it is con-

cluded that the flow can be safely passed under operating condition 1, and the clearance margin of some tunnel sections

under operating condition 2 is insufficient, with the minimum margin of 14. 39%. Most tunnel sections under operating

condition 3 do not meet the safety flow. Comparing the test and theoretical calculation. the results of the two are relatively

close, and the test value is relatively safe, which can provide a theoretical basis for the construction and operation of the project.

Key words: non-pressure tunnel; roughness; model test; theoretical calculation; overflow capacity





