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Fig.1 Schematic diagram of cross—section of the convex—shell type water—proof and drainage board
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Fig.2 Schematic diagram of drainage channel of the convex—
shell type water—proof board (Taking the hemisphere as an

example)
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Table 1 Calculation results of equivalent pipe diameter of
the drainage channel of convex—shell type water—proof

board (vertical linear width)

Mo | JREE | MY | A R | BRTEAR | TR | SRR
FEAR | Bimm | L/mm h/mm r/mm /m Do/m
1 20 10 8 1 0.062 6
Stk
" 1 25 10 8 1 0.072 1
1 30 10 8 1 0.077 8
& 1 20 10 = 1 0.070 5
" 1 25 10 — 1 0.077 7
1 30 10 — 1 0.082 2
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Table 2 Calculation results of hydraulic parameters of

convex—shell type water—proof board and loop blind pipe

ERAEROETR | KA | BT T AR P
Dy/m R/m Alm?

0.062 6 001565 | 0.003076 B HE K A e/
FRHER

0.082 2 0.020 55 0.005 304 BiiHEK AR AR R
FRHER

0.050 0 001250 | 0.001963 B A I HEK
HEHR

FH 22 3 T, X B R 5 (RETE DA [ HEH K ) |
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Table 3 Calculation results of water discharge capacity of convex—shell type water—proof and drainage board per unit width

(vertical linear meter of tunnel)

i . C/(m"™/s) A ] Qo/(m’/d)
n=0.011 | n=0.012 | n=0.013 | n=0.014 n=0.011 | n=0.012 | n=0.013 | n=0.014
0.0626 | 0.01565 | 4547 41.68 38.47 35.72 0.003 076 | 0.1 478 438 404 376
0.0626 | 0.01565 | 4547 41.68 38.47 35.72 0.003 076 | 0.2 676 620 572 531
0.0626 | 0.01565 | 4547 41.68 38.47 35.72 0.003 076 | 0.3 828 759 701 650
0.0626 | 0.01565 | 4547 41.68 38.47 35.72 0.003 076 | 0.4 956 876 809 751
0.0626 | 0.01565 | 4547 41.68 38.47 35.72 0.003 076 | 0.5 1 069 980 904 840
0.0626 | 0.01565 | 4547 41.68 38.47 35.72 0.003 076 | 0.6 1171 1073 991 920

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 0.7 | 1265 1159 1070 994

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 0.8 | 1352 1239 1144 1062

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 0.9 | 1434 1315 1213 1127

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.0 | 1512 1386 1279 1188

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003 076 | 1.1 1586 1453 1341 1246

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.2 | 1656 1518 1401 1301

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.3 | 1724 1580 1458 1354

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.4 | 1789 1 640 1513 1405

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.5 1852 1697 1566 1455

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.6 | 1912 1753 1618 1502

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.7 1971 1 807 1 668 1548

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.8 | 2028 1 859 1716 1593

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 1.9 | 2084 1910 1763 1637

0.0626 | 0.01565 | 45.47 41.68 38.47 35.72

0.003076 | 2.0 | 2138 1 960 1 809 1 680
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Research on Water Discharge Capacity- of Convex Shell Type Waterproof and
Drainage Board for the Railway Tunnel

MA Chaofeng MA Weibin GUO' Xiaoxiong WANG Zhiwei XU Xueliang YU Dongyang
(Research Institute of Railway Construction, China Academy of Railway Sciences Group Co., Ltd Beijing 100081)

Abstract Based on the current technical status and main problems of waterproof and drainage system of the railway
tunnel in China, the basic characteristics of convex shell type waterproof and drainage board are introduced, a theo-
retic calculation and research on equivalent pipe diameter and water discharge capacity ate_conducted. The results
show that the minimum equivalent pipe diameter of convex shell type waterproof and-drainage board is 0.062 6 m per
unit width (longitudinal linear meter of tunnel) and its water discharge capacity\is-376—2 138 m’/d under different
conditions; the water discharge capacity of convex shell type is about*18<38 times of that of loop blind pipe; im-
provement of compressive strength is an effective measure to guarantee its water discharge capacity; the convex shell
type waterproof and drainage board can replace the traditional one and the loop blind pipe.

Keywords Railway tunnel; Convex shell type waterproof and drainage board; Water discharge capacity; Equiva-

lent pipe diameter; Theoretic calculation
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