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Analysis and evaluation of rainfall runoff of a sponge

city road system in Yueyang City

LI Sheng'. QIN Miao'.L.IU Meng'., XU Ke*

(1. Engineering Research Center of Catastrophic Prophylaxis and Treatment of Road & Traffic Safety of Ministry of
Education, Changsha University of Science & Technology, Changsha 410114, China;2. Yueyang City
Highway Bridge Foundation Construction Corporation. Yueyang 414000, China)

Abstract: In order to solve the problems of urban waterlogging, water shortage and water
pollution, combined with the natural geographical conditions and the existing low-impact
development facilities of the project area, the overall plan scheme for the sponge city con-
struction of Desheng North Road in Yueyang City was proposed. Collecting rainfall data of
Yueyang City in recent 30 a, the rainstorm intensity formula of Yueyang City was im-
proved, and the total annual runoff control rate was evaluated and analyzed. The research
results show that the absolute values of the relative errors between the values calculated by
the improved rainstorm intensity formula and the measured values are mostly less than 5%.
The actual storage volume of the sinking green space of the physical project meets the re-
quirement of design storage volume for Yueyang City sponge city construction. The system
can promote the rainwater infiltration and store rainwater during drought. performing the
functions of "water seepage" and "water storage".
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Table 1 Difference between sponge city roads and traditional roads
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Table 2 Maintenance frequency of sponge facilities
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Table 3 Relative error of calculated values of rainstorm intensity %
FI A XT T F B T B B Cnin) Yo 07 114) 2 R 3 82 53 A (9 A X 5% 2%
i /a RE 5 10 15 20 30 45 60 90 120 180
) Cumss 2.2 —1.7 —3.0 —2.9 —2.5 —2.2 —2.5 1.5 4.0 4.2
Cuyr  —3.2 —3.9 —3.3 —2.0 0.3 2.3 3.3 9.0 12.9 14.7
; Cayis —3.7 —8.2 —8.3 —8.0 —7.7 —8.9 —11.2 —8.5 —5.7 —5.5
Cyr  —3.3 —o.1 —3.6 —2.1 —0.4 —0.3 —1.8 2.4 6.4 7.7
_ Cumsiz  —8.1 —12.9 —12.1 —11.5 —11.3 —13.6 —17.2 —15.2 —12.2 —11.9
’ Cgr  —2.0 —4.8 —2.6 —0.9 0.4 —1.2 —4.6 —1.6 2.5 3.5
. Cuns —11.7 —16.7 —15.0 —13.9 —13.8 —17.0 —21.5 —20.0 —16.6 —16.1
’ Clugi 0.3 —3.6 —0.5 1.3 2.2 —1.1 —6.2 —4.2 0.0 0.7
- Cms; —13.8 —18.9 —16.4 —15.0 —14.8 —18.5 —23.7 —22.3 —18.6 —17.7
Cu 2.5 —2.1 1.5 3.5 4.4 —0.5 —7.0 —5.6 —1.3 —0.7
20 Cumsz —14.7 —19.7 —16.8 —15.2 —14.9 —18.8 —24.3 —23.0 —19.1 —18.0
Cous 3.7 —1.4 2.6 4.6 5.1 —0.1 —7.2 —6.1 —1.8 —1.3
i Caip —15.4  —20.4 —17.0 —15.2 —14.7 —18.9 —24.7 —23.3 —19.1 —I17.7
i Can 5.1 —0.4 39 60 62 04 —7.4 —66 —2.3 —18
100 Cmis —15.9 —20.8 —16.8 —14.7 —13.9 —18.4 —24.5 —23.0 —18.4 —16.6
Cun 6.8 0.7 5.4 7.7 7.7 .o —7.5 —7.1 —2.7 —2.4
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Table 4 FError comparison of calculated values of rainstorm intensity %
wH/ N H [N ) Cin) 3R Cag — Cos
a 5 10 15 20 30 45 60 90 120 180
2 —5.4 —2.2 —0.3 0.9 2.8 4.5 5.8 7.5 8.9 10.5
3 0.4 3.1 4.7 5.9 7.3 8.6 9.4 10.9 12.1 13.2
5 6.1 8.1 9.5 10.6 11.7 12.4 12.6 13.6 14.7 15.4
10 12.0 13.1 14.5 15.2 16.0 15.9 15.3 15.8 16.6 16. 8
20 16.3 16. 8 17.9 18.5 19.2 18.0 16. 7 16.7 17.3 17.0
30 18. 4 18.3 19.4 19. 8 20.0 18.7 17.1 16.9 17.3 16. 7
50 20.5 20.0 20.9 21.2 20.9 19.3 17.3 16.7 16. 8 15.9
100 22.7 21.5 22.2 22.4 21.6 19. 4 17.0 15.9 15.7 14.2
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Table 5 Correspondence between total annual runoff

control rate and design rainfall in Yueyang City

AR R/ 2o B R &/ mm
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85 31.36

3.2.1 ZAMRAN R
A HEALFE 4 K 806. 351 m, £L 4R N BE ¥ 35 m,
SLK T AL 28 222 m’® . ARG = S HE K &R
L) (GB 50014—2006) . H: Al 2 KU BU(E F . Sk AL 1E
FRCFI &) Fo 4 032 m* , R AR
¢y HLO. 15 B fL AR F, 24 19 352 m*, W&
RULARE 4, BLO0. 9B /KA T F, o 4 838
m”, TN R RE ¢ B 0. 4. HMACE ¥ 5
MIERZGAWNERTAR o N
1 X Fid ¢, X Fy 4¢3 X F,
F, +F, +F,
3.2.2 B IV A TR LA Y IR B A AR
AR i R LA AR L o A s D H BRI
T TR 47 15 it 1 A 7 A BRI A2 < R T AR A
FHR7MELR . BRI AEATE AT IE S XK
AT UL 2R, )5 HE A KRB K 35 18 R4
i A BRI SR I AR R i B 4 R 2 7000
B E SR A
V =10H¢F (3
K.V R AE SR m® s H X R AFE 72 38
PR T W REN E, mm; o AR I I &
XIS ZE A M BRI REGF W AKRE m I & 8 il X
BUSIK A, hm?
RAETG . V=10HeF =369.18 m®,
g5 B TR % Xl A T O B A B AN /N
T 369.18 m®, FULGFHLTEE N 2.5 m, T
TFEKIREN 0.2 m, B/KBHEEAY 0.5 m*, F
DU 4k B K BE Ol 806. 351 m, HAK BB N
Vi =806.351 m>X0.5 m*=403. 18 m* >V, il &
AEAR T BB R 70 %0 I AT K R B R,

=0.707 1

4 #ig

D) R FMRFZ M T e it » il LU #E K T &,

JE A T 7K FE A B R 45 B A ), T SR AR Y
T AP XA R 98] 1 R R A S Rt i T K B R
NG IR BT K L 2 I 4 T T B KT K
“fi K TIRE

2) S AT UL 2 & b JE 47 4 o B 6 AR
TR A R AT R AR 3R L TT LR AR A Y R T & %
KR EEN.

3) EREIWIN (2~100 a) Btk FH T 2
[/ WL i i S /N v g = A [ s R 1
Z TH]RE X6 158 25 1) 4 B R 8B 43 /N T 5 00 . i BRAT 2
T 8 B 3 B3 5 S 0 22 i) A %o 58 25 179 o
E R4 KF 10 %0, i B ekt 2 W o A =X 3t
O R O T A0 TR R S

4) ZPE LR TR PO S M S PR E A
FUA 403,18 m® , T K I 407 3 Tl s i b B PR T T
FEM A 18, 5 mm AERE A B R 70 YRR E
2R 369,18 m® WE K,

(5% Xk

(1] RPRG R AR A5 b [ (00 240 T B9
P H G ICEAT T T E AR, 2016 (1) : 79-97.
WU Dan-jie, ZHAN Sheng-ze, LI You-hua,et al. Re-
search on the emerging trends and practice of sponge
cities with Chinese characteristics[ J]. China Soft Sci-
ence,2016(1) :79-97.

(2] 4L MHIE . 845, 55, b T 9o B iE S R/ HEK
ARG AT E 4K HEK . 2013.29(16) : 13-19.
CHE Wu.YANG Zheng,ZHAQO Yang, et al. Analy-
sis of waterlogging prevention and drainage system
in Chinese cities[ J]. China Water & Wastewater,
2013,29(16) :13-19.

[3] MR M4l (LID) N ik S5 ], 4
KHEAK .2015,51(3):1-7.

CHOU Bao-xing. The connotation, approach and
prospect of sponge city (LID) [J]. Water &
Wastewater,2015,51(3) :1-7.

L4 SRR 0 2. Wl B L ain B sELCl//

2019 [ 3 T LRI AF 23 16 SCEE L JE 5T b B 3T R )
2$42,2019:11.
ZHANG Gao-yuan, [.LIU Xing. Research on the com-
prehensive management strategy of urban "seeing the
sea"[C]//Proceedings of China urban planning annu-
al conference 2019. Beijing: China Urban Planning
Society.2019:11.



