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Application of rail-grille-dam in prevention and control
engineering of debris flow

HUANG Jianming
(Xi’ an Engineering Investigation and Design Research Institute of China National

Non-ferrous Metals Industry ,Xi'an, Shaanxi 710054, China)

Abstract; The rail-grille-dam has a significant effect on the prevention and control of debris flow, and is
gradually accepted by the engineering circles. The paper reviews the design ideas of blocking engineering,
focuses on the steps and noteworthy problems in the design process of grille-dam, discusses and analyzes the
correct values of unit weight(y,), mean mud depth ( H,) , Hydraulic gradient(1), and roughness coefficient
(n) ;put forward a method of determining flow speed and mean mud depth of debris flow using geometrical
condition of cross section flow; suggests to use the volume concentration to determine the spacing of the grid
beams and evaluate the treatment effect; points out the wrong units of stone impact force ( F,) and uplift
pressure(F ) in “Code for investigation of debris flow disaster prevention engineering” (DZ/T 0220—2006 )
and “Code for design of debris flow disaster prevention engineering” (DZ/T 0239—2004) using dimensional
analysis method. The above methods and steps have been confirmed in treatment engineering design of
Huashan valley.
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Table 1 Project conditions of cross beams of rail grille-dam
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Table 2 Forces on piers and the side piers

of grille-dam in different project conditions
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Table 3 Design mud depth and flow velocity of debris

flow in the proposed engineering section
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E-E 0.272 19.0 5.44 0.92
F-F 0.281 11.0 6. 60 1.24
H-H 0.299 8.2 6. 99 1.27
K-K 0.327 11.8 5.74 0.87
M-M 0.392 25.8 3.49 0.38
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Table 4 Debris flow and volume of solid material
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F-F = 7.767 90. 10 36 651.0 14 704.8
H-H ut} 6.712 73.23 29 791.0 11952.5
K-K En 5.784 59.28 24 114.4 9 675.0
M-M VA 3.914 34.05 13 851.7 5557.5
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Table 5 The type and storage capacity of dam

o j’iéﬂc e YR/ Wi %/ PEAS
¥ /m m i AL/m? m® Eit/m?
1 5 W 153.0 118.5 6043.5
2 4 W 134.7 61.6 2765. 8
— 6 HE 91.5 73.0 2226.5
- 4 K 2211 41.8 3 080.7
= 4 M 120.0 44.2 1768.0 23787.2
g 6 WM 215.8 41.2 2 963.7
Bl 6 ek i 127.0 59.6 2523.1
A 6 ¥HE 120.0 60. 4 2416.0
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Table 6 Review calculation of the flow capacity of grille-dams

sy R R VA i Vit Ui it W RUFRE/
7 (mP/s)  HSE/m #/(m/s) RIHE/m O%/m o (m’/s)
— 104. 92 14.0 6.30 1. 19 2 176. 47
- 95.57 14.0 6.13 1. 11 2 171. 65
= 90. 10 14.0 6.08 1. 06 2 170. 20
i} 81.20 14.0 5.90 0.98 2 165.22
i 73.23 14.0 5.87 0. 89 2 164. 44
7N 59.28 14.0 5.70 0.74 2 159.53

xT WMMZHEEHRT

Table 7 Structural sizes of piers and side piers of grille-dams

AT B N A B, SRS IR EE N T dgs B 42
R AT K 95% LL 1 F MR HE R 30 em,$% 1.6
ik kAT, TS €, =0.031, 1 1/(y, +7y,) =
0. 28 , Kie A BILG 4 /K IR A 1A A 8 & UK W R R
2.3.5 koA S AT RS

1.7 ~1.9 Jrik, Xp s 22 S AT ff 8 A, R
BISR T C25 49/ IR E + B BCR T MI0 @i . 78
AR IR TR I AT 51, 3% 8 ~ 3 12 B S8
BAIE R ZE R B A S . TR A5 SR ] 0, i R A e
Q690 LU B4 il V1) 43 55X B A AT i A2 ik BE 5K 5 3¢
B 22 4 ZBUR AT A AR UE s i AR MR 3 m )

Wik LRk S SRR wEs M 2R Bl A ST B R 7.8 m, 2T, WA B up
HBAL MLt  WIE/m ML L JEE/m HE/m . .
i i o il 1 fi b R R ) KRR e MR X R K
4 mii 1.0.2 5 1:0.3 1:0.7 2.2 2
AmplE 1.0.2 5 1:0.3  1.0.7 1.5 3 ®8 RAREASY
6 mif 1:0.2 5 1:0.2 1:0.5 2.2 2 Table 8 Basic parameters of Huashan ravine debris flow
6mHEk 1.0.2 4.5 1.0.2  1.0.5 1.5 3
Ve i HeBUA K Kets A
2.3.4  REGREIRG SR BEACR 0 b W/ W/ R/ 3/ SN
SO N e 2 (kN/m? (kN/m? m (m/s) (m/s)
5 % HE LG 8 A7 7 0 P 40 I TR 3 7 L 45/ T 35 ") ")
N . 3 16.78 26 1.0 3.5 6.99
em REAE b H R TR Y 95% ZE A, HE 26 kN/m’
®9 HEESY
Table 9 Parameters of beams of grille-dams
BT /mm Y. 7, W,/m® R/ (kg/m) W, /m’ S/m’ /m* t,/mm
114 1.05 1.20 4.5x107* 43 2.13x107* 1.33 x107* 1.44 x10~* 14. 47
®10 THBESH
Table 10 Parameters for checking calculation of piers and side piers of grille-dams
U HE/ NN 75 V4 ooy o i/ LT 4 ot/ 5 4 HE ) 1 [ Re s v
HHR TR (kKN/m?) kPa kPa kPa kPa R 45 L kPa
BBz 24 8 800 450 300 570 0.55 3.5 %x10°
[Sepeg 25 11 900 1130 1270 1 270 0.55 2.8 x107
F11 EHMNERERELER
Table 11 Checking results of beams of grille-dams
EEINUIR I HeBUA K e £ i 7K M, M,
) o /MP >
TM \Pa £ Hevhds )1 /kN 1 1/kPa 1 J1/kPa S + T a 7/MPa
A 111.27 151.9 2.5 576.3 12.5
B / 2.5 6.48 0.17
C / 2.8 / 7.26 0.19
®12 THERERPITELER—NER
Table 12 Checking results of stability of pier and side pier of grille-dams
ik P B R e R PO R M R AL
%& T4 T.% TH TH T T. TH TM TH T T.% T
8 A A’ B B’ C c A A’ B B’ C c’
4 m B 2.25 1. 34 3.49 1.71 5.46 2.12 2.77 2.02 3.24 2.27 6. 15 3.45
4 m Fri 1.37 1.09 1.50 1. 11 2.24 1.48 1. 64 1.35 1.74 1. 41 2.22 1.73
6 m 11 2.82 1. 54 4.24 1.87 8. 06 2.49 3.56 2.32 3.67 2.36 7.42 3.68
6 m 1 1.68 1.19 2.21 1.44 3.44 1.91 1.70 1.22 1.71 1.22 2.50 1.62
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MR Ve A7 I B A BT R R A A I L3 T Y
ARG HLAE |, 380 o A [58) SRR TR S0 T H 3, s T A Al
BT B PR AL B b T R 0, A LU AR T A
WA TR E5E 5 E

(1) g A ALYE BT I X 48— W 3 B 44
PRI SR R L LR WA, S
A B — e i N B A 3 AN S Ve A Ry,
BETHIRTR H, JKJI35E TR R Z80 n 1042 B iz B
i 2 RO 5828 SR HE A L 2600, LA 3

(2) XF TC 52 I 2% A 00 82 T BT T, o 3 2 LI
TRACER K T3 A2 19 25 A, D] SR B T i 3 4 LA 2%
14 A U T T T 2 2K S R AT W T 5 3 A i
TR

(3) 2510 TR VA BS LKIR & b AR 9 {4 R
W SE €, R 1 E M M IR 23 (6] B Y S8 R 307 3k

(4) XTSRRI 25 TR A R BEAT T 16 48 1Y i
WL LA B, F R 8020 7 07 1548 i e
RYeArwhifi 1 4 Fe 00 W 40 0%, 123 531 S 4 vh g A
2N o3 A 47 2

(5) DAL 453 M) A8 48 Ll s e A 36 BT A%
Bt AR B e TR AR A R,
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