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Analysis of hydraulic washing granule mass and discharging
water flow of trench in Tangjiashan Barrier Lake

XU Ping,SHAO Sheng-jun,SHE Fang-tao, MA Lin

(Institute o f Geotechnical Engineering , Xi’an University of Technology ,Xi’an,Shaanxi 710048 ,China)

Abstract: [Objective] An analysis method was applied to guide the emergency work of barrier lake af-
ter earthquake in future, to avoid the flood peak caused by bursting to damage downstream, form the
Tangjiashan Barrier Lake for slotting discharge, and forecast the discharge groove of scour evolution and
the release of the peak flow and the time. [Method] Based on the soil properties, section of trench and
washing movement characteristics of slide slope mass composing of different size particles,the start-up ve-
locity and scouring velocity were determined by the results of washing experiment. According to producing
flow and hydrograph in barrier lake area and the relationship between the scouring character of soil and
weir flow, the iteration calculation of slotting discharge, hydraulic calculation, hydraulic washing and the
determination of water were carried out by the theory of broad crest weir flow. [Result] The scouring de-
velopment of discharging water channel and the occurrence of flood peak time and its maximum flux can be
predicted by the iteration calculation. For Tangjiashan Barrier Lake,the maximum discharge flow equals to
6 601 m®/s at 12:00 on June 10th,2008. The result is consistent with the facts. [Conclusion) The article
comes up a simplified method to predict the slotting discharge analysis and to determine the formation time

and the flow of the flood peak.
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Fig. 1 Typical section sketch of Tangjiashan Barrier Lake

A. Landslide crushed gravel;B. Block layer of crushed gravel;C. Layered cataclastic rockl; D. Dark gray fine sad layer of gravel;

E. Cambrian bedrock under the group system Qinping
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Table 1 Start-up velocity of different granule mass in Tangjiashan Barrier Lake
G5 = FHPRLAR /mm EHHE/ (m s EEEF R/ (m e s™h)
Serial The name Average Start-up Average start-up
number of layers particle size velocity velocity
1 £+ Crushed gravel 200~0. 05 0.09~3. 80 1. 94
2 ek 4 + The block of crushed gravel 200~500 3.80~5. 74 4.77
3 PZARE B S Layered catalectic rock 200~1 500 5.74~9.40 7.57
/ W AT o075 -
4 Dark gray fine sand of gravel 2~0. 075 0.01~0. 47 0.24
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Fig. 2 Relation of storage capacity and water
level in Tangjiashan Barrier Lake!”®”
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Table 2 Daily average rainfall process of the upper basin of Tangjiashan Barrier Lake for many years mm
H #1 44] H K Once per day in a period of ten days
Date 1 2 3 5 6 7 8 9 10 11
5 A FA) In late May — — — — — 2.1 2.8 4.2 3.9
6 H -] In early June 3.2 2.4 3.2 3.8 2.9 2.5 3.9 3.1 —
6 A Hf) In middle June 2.6 4.5 4.5 4.7 2.8 4.6 4.4 5.1 —
6 A T4 In late June 3.6 5.6 4.5 4.2 4.0 5.4 4.5 4.6 -
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Fig. 3

Flow calculation model of Tangjiashan Barrier LLake (broad crested weir)

H. Height of water on weir;h. Depth of water on top of weir. ;4". Depth of waters befor weir;

Boy. Width of waters before weir; B. Width of weir
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Table 3 Water level of Tangjiashan Barrier Lake in the condition of average annual water supplied (without discharging)

A JE L/

A VE A/

A F% W it/ mm (md 51 KA/ m E]:4] % i 4/ mm (md = 5= 1) KAz /m
Date Rainfall i Water level Date Rainfall S Water level
Inflow Inflow
05-27 2.1 694 726.95 06-05 3.8 1273 740. 35
05-28 2.7 810 728.00 06-06 2.9 1169 742.25
05-29 2.8 1042 729. 35 06-07 2.5 1088 743.70
05-30 4.2 1273 730.75 06-08 2.7 1042 744.95
05-31 3.9 1215 732.85 06-09 3.9 1273 746. 30
06-01 3.2 1 100 734. 80 06-10 3.1 1 100 748. 25
06-02 2.4 984 736. 40 06-11 2.6 984 749. 80
06-03 3.2 1099 737. 60 06-12 4.5 — 751.10
06-04 2.3 984 739. 20
F4 BERLEZESHTENTESER
Table 4 Discharge flow calculation result of Tangjiashan Barrier Lake
i PR JiE K AL -1 =
-1 YR /m R P2 AQ)/ N H Ty b/ S il o
% e g, 1E 2 AQ FE N b 4 W=/ 25 vk / R RE )
Kbi/m S5 Initial it/ LT o 5 AH/m  K%E/m i/ WEE/m .
EE I T/ . s (m® « s 1) K4 AV/m’ 7 JIE 98 B/ m
verage, , ;. width (m®-s™1) . Increase  Average (m « s™!) Accumulated
Date (m® « s 1) Difference Water Accumulated
water of the  Average the water Average scour
Runoff . of runoff supply . scour
level slot discharge . amount depth discharge depth .
and discharge . width
bottom of water velocity
06-07 742.2 1088 10. 00 104.5 983. 50 7 081 459 1.27 2.48 2.84 0. 54 1.62
06-08 743.4 1042 13.87 592.6 460. 90 3318 149 0. 80 5.40 4.50 4.62 13. 86
06-09 742.6 1273 27.23 3 211.0 —1995.78 —14 369 597 —3. 64 10. 89 6.46 14.08 42. 24
06-10 735.9 1100 47.87 5 676.8 —4 533.59 —32 641 877 —8.48 12. 84 6.59 19.52 71.76
06-11 729.6 984 63.05 3029.3 —2 016. 25 —14 517 019 —3.62 8.32 4.79 19.52 87.06
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Fig. 4 Discharge flow curve of Tangjiashan Barrier Lake

& E 06-10 T 12.00 Ay kg3 & & 6 601
m® /s, 5 5 1 HE ZE ) 06-10 Y 52 PRt % B
(6 500 m*/s) 22 5 B/ o T B8 0E 1 A BF 58 Fr H 40
BT 7 i I HE R P

3 %5 i

$EL T ) FF R I A 0 R I 00 R A 5 | Ak TR AR R
F14 — T A i v M A B i O A R P O R 4
i R A P e 3 /N 5 R T2 A AT OG0 B G
SHEIRDET . AW ST AT 0T R 5 1L HE K ) T R S O 4E 9
1 2 A RS RE 22 4 ol BRI SR IE Bt 0 £ T T R Y
SERR AT & T 3 A AT B T R AR

1) B AN TR R A HOKE A o il 5z 3 4 kL B E T
HE FE SVUAS [R]RL A% i B3R B0 o Rl s 8l 7 R o ] 3
JEE 5 35 T 3 SE ) X7 30 R KA f 4 O P 5 T A 7K
Wiz it A BE, 255 5 I8 T P BB R BE
e 2 1) AR G AR L BEAT T TR R K R 5
L T %) I i N VA T 1 B A i X VT TR I
P ) 6 7 AT A 0 AT AR R HE B ]

2 A8 X 3L o b A R AR AR B E T
PIA (= DA 72 i R UD TN T N T
R TR AT L 3 A K Sk R L i AT R RO 3



172 P AR HEE K 7 AR D

5 38 &

IR ) 48 5 T e A AR R A AR SE B9
Or Mg A% AT B T — P S50 4 S A T R i OR R
D13 bRl S A 2 U 2 oG RF ] R fG A A T e 7 S 1Y
faj 75 i o

3D XF A5 SR 5 S BEREAE AT H B AT R X A
AT 3 A 7 12 R A% LU 50 1 1 e 000 34 2 31 T A
itk 37 Tk 0 FE ARG ST 1) D e DR 9 U O R L X4 I AR e
FEWHER TR A —E S L.

(5% xik]

(1] D5k, BUNAR. JB 580 SR s pL ] 55 HE 28 300 T 78 b B 4 A
[J]. ARKIT,2008,39(22) :46-47.
Ma G S,Luo X J. Analysis on engineering geological character-
istics and discharge stability in Tangjiashan Barrier Lake [J].
Yangtze River,2008,39(22) :46-47. (in Chinese)

(2] ZkmwE EACHR, /544, 5. FE 5 1L HE ZE 18 15t 0t 7K 43 Bt B itk
TR L] AR, 2008,39(22) : 79-82.
Zhu'Y H,Fan B L,LuJ Y,et al. Flood analysis and discharge
washing simulation of Tangjiashan Barrier Lake [J]. Yangtze
River,2008,39(22) :79-82. (in Chinese)

(3] skdnd=, /S 4k, Jadumi, 55, FF 58 10 HE 28 1 5t It Ak ik R
T AR L[] AR KL, 2008,39(22) : 76-78.
Zhang X B, Lu J Y,Fan B L, et al. Flood evolution and dis-
charge washing process of Tangjiashan Barrier Lake [J]. Yan-
gtze River,2008,39(22) :76-78. (in Chinese)

[4] Briaud J L. Case histories in soil and rock erosion: woodrow
wilson bridge, brazos river meander, normandy cliffs, and new

orleans levees [ J]. Journal of Geotechnical and Geoenviron-

mental Engineering,2008,134(10):1-27.

(5] iR £ 8 (R B K R K e R 3 5 Be (BB

i 41 )45 . 2008,
Topics of earthquake relief about Wenchuan in Sichuan Prov-
ince [R]. China Water Resources and Hydropower Research
Institute { Scientific Research Briefing ) Special Publication,
2008. (in Chinese)

(6] FTEB.HLTKRE [R]L It R RFE - TR 2008.
Yu Y Z. Geotechnical disasters [ R]. Beijing: Geotechnical En-
gineering Institute of Qinghua University,2008. (in Chinese)

L7] BRAHAE AR SCAN, E R U148 HE 26381 BERHE Rtk o e TR
e LRI B - 1 48 7K e 1) %€ 8231 52 B 2008.

Chen Z Y,Xu W J,Wang Y J. The data collecting report about
Dammed Lake of Sichuan Province in China [ R]. Chengdu: Si-
chuan Investigation and Design Institute,2008. (in Chinese)

(8] muJiag /K FIJT. 14 1148 /) ind 480 2% 9t K 3 30 F 8 [M. b

a0 BRI 1984,
Water Conservancy Office of Sichuan Province in China. Rain-
storm and flood reckoner on middle and small valley in Sichuan
Province [ M. Beijing: Publishing Company of Science, 1984.
(in Chinese)

L9 BR&I, J5mT W, 2 i -, 45 5% L HE 2 38 IX 3K SCHRS 4 43 BT
[J]. ARAK YT, 2008,39(22) : 26-28.

Chen J C,Fan K X,Li Z P,et al. Analysis of hydrology charac-
teristics in Tangjiashan Barrier Lake [ J]. Yangtze River,2008,
39(22) :26-28. (in Chinese)

[10]  ZEgdr. Kk J32% [M. P42 BRPGRL 22 HOR Rtk . 2002,

Li J Z. Hydraulic mechanics [M]. Xi” an: Shaanxi Publishing
Company of Science and Technology,2002. (in Chinese)



