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Calculation of foundation scour for new debris flow grille dam with
ground anchor and counterfort
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Abstract: The foundation play a significant role in the reliability of debris flow grille dam. Compared with the exposed
structures, foundation scour under debris flows is more important. On the basis of a new proposed debris flow grille dam with
ground anchor and counterfort, the foundation scour is considered as two stages, that is, the initial and the mid-late. In the initial
stage, surface scour is primary, and in the mid-late stage the changing and progressing of scour pit is important. The formula for
calculating the scour depth of foundation of grille dam is deduced based on the energy method. The scour depth is analyzed
under different flow depths based on an example. The results obtained from the above formula are compared with those

obtained from the other formula. The results indicate that the scour depth by the deduced formula is larger than that by the

others, and the initial scour should be considered carefully in the future design.
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Fig. 1 Schematic diagram of new grille dam
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Fig. 2 Schematic diagram of debris flow over dam in initial stage
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Fig. 3 Erosion model of debris flow along gully bed surface
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Fig. 4 Impact of debris flow over dam
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Fig. 5 Design section of new grille dam
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Table 2 Comparison of scour depths

Te A Rk o B A T AL

- A (a)

WH/m  »~ &aX ek AN
0.26 0.54 0.75 0.48 0.82 1.08
0.47 0.91 1.15 0.60 1.85 2.02
1.44 1.73 2.07 1.53 2.45 2.50

VE: RBHARWCIR], AR (@ A H, =g Hhp, /1204 .
ML 2 ATRAE L, BEAE TR AR, &2
T BRI R R FE A LA O, HH =5 BB O e
AT () MASCER A A At S AR BOR: 1M
HI g 23 AR T A SOt S 45 R EE U,
Py B . vt SR A e e A R R il
PRRIR EE 52 mm LK, W 25 T 2 B8 I B .



276 H O+ T OB % M

2018 4F

3.2 BB RIR E B S
B — B AT UL 32 T3 B SR oA o A P I 1] )
BAIEM, RN 6 FR.

WRIEREE /m

20 2|5 3|0 3|5 40
Mo i) /min
[ 6 R BEREET (8] 1L E
Fig. 6 Variation of scour depth with time

MIEL 6 7T LA L, B 8RR A I AN BB A A
RSN T VA PRI RRIZ AN i R P i e 1)
FEAR BN o T SRR bR 2 ) b R R FEAN
AT RETCRR FRIHG N, A e A I WAL VA 2 ) kD Mk B2
RIS, PSR 2 1 5 T e v 1818 mlIE, B3
JEHEEF g1k ATt SRR BT LA 2
TR B AR, SRR THI AT LM NS5
3.3 JEPRYNIE XS A RIR RS20

THIRPBOE SRR AT (0 EEAR ISR, 2R
ARG RAZ SN EERR . fEJe AR, 4
PRI e A T A4 B A BE e 32 B BE IR AR 26 AF
NPeA R IR BEEN . P ATVA IIGRR, A
MTPRATIIRAE . B, Y RINIBE R il IR
EERRZ

M7 AT, ZERARYIB . Je kS84
FAPMFERITEOUT i RRR 2 A VA PRI 3SR
HEOR. VARPIHE R, (E Ve AR BT BA 135 ae sl
Ko IR e ) 3 58

0 5 10 15

WERAP )
0 5 10 15 20 25 30 35 40
T T T T T T T 1
05
g
£ 10t
=
% sl
=
E
20t

N
h

7 AR XS R B R0
Fig. 7 Influences of gully bed on scour depth
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Fig. 8 Influences of bulk density of debris flow on scour depth
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