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Study on Relationship between Point Rainfall and Areal Rainfall in Planning

and Design of Deep Tunnel Drainage System
LI Wen-tao, WANG Guang-hua, ZHOU Jian-hua, CHEN Yi-long, TAN Jin-xin,
ZHANG Xiao-tan
( Guangzhou Municipal Engineering Design and Research Institute, Guangzhou 510060, China)
Abstract; Based on the minute rainfall data of seven rainfall stations within deep tunnel service
scope, the areal reduction factor was deduced using the Thiessen polygon method and was analyzed com-
bined with the relevant research results at home and abroad. The function curve of the relationship be-
tween point rainfall and areal rainfall which meets the need of the deep tunnel planning and design in the
center of Guangzhou City was obtained. The research approach can provide reference for other cities to
study the relationship between point rainfall and areal rainfall.
Key words: deep tunnel; calculated rainfall; relationship between point rainfall and areal
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Tab. 1 Correction coefficients of design rainfall point surface relationship in Denver City
GETIPIN, | 2475 A 10 B ECHHREmT FBY T i Bl |20 4F .50 4 100 471 500 48 3 FWERR i B Ty R
min 10 ~20 20 ~30 30 ~50 50 ~75 10 ~20 20 ~30 30 ~50 50 ~75
5 1.00 1.00 1.10 1.10 1.00 1.00 1.05 1.10
10 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.10
15 1.00 1.00 1.05 1.00 1.00 1.00 1.05 1.10
20 0.90 0.81 0.74 0.62 1.00 1.00 1.05 1.00
25 0.90 0.81 0.74 0.62 0.90 0.81 0.74 0.60
30 0.90 0.81 0.74 0.62 0.90 0.81 0.74 0.60
35 1.00 1.00 1.05 1.00 0.90 0.81 0.74 0.70
40 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.00
45 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.10
50 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.10
55 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.10
60 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.10
65 ~120 1.00 1.00 1.05 1.10 1.00 1.00 1.05 1.10
125 ~ 180 1.00 1.15 1.20 1.40 1.00 1.15 1.20 1.40
185 ~360 N/A 1.15 1.20 1.20 N/A 1.15 1.20 1.20
e 1O =2.59 k',
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Fig.1 Thiessen polygons division within deep tunnel
service scope
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Fig.2  The reduction relationship graph of rainfall point

surface
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Tab.2 The reduction factors of rainfall point surface

(6)

A km? N EIRL Ty
65 1.000
75 0. 966
100 0. 900
150 0.808
200 0.745
250 0.698
300 0.661
350 0.631
400 0. 606
450 0.584
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