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Model Tests for Examination of Overflow Failure Mechanism on River Levee
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ABSTRACT

This research conducted the two types of model tests to examine the failure parameters by levee overflow, those were the
pilot—scale levee (model height 0.4~0.8 m) and real scale levee (model height 1.0 m). The procedure of levee failure by
overflow was succeeded to the following three steps: At first step, the local scouring on levee slope was happened and the
overflow velocity was increased slowly. At second step, the enlarged scouring surface and the rapid overflow velocity were
succeeded. At last, the levee section was broken totally and the overflow velocity was decreased because of the wide failure
surface of levee. The levee failure angle (6) was appeared bigger than slope failure angle of Rankine earth pressure. The
enlarged levee height (#) made the faster overflow velocity (v) of the levees, therefore additional tractive force was applied
to it, futhermore the failure angle (#) and failure surface (A4) were enlarged. Because the sand sample for pilot—scale and
real scale tests had the same diameter, the critical scouring velocity of each type was also the same, and the scouring properties

were governed by variation of overflow velocity.
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Property Value
Specific gravity G| 2.674

Plastic Index Pl N.P

Passing Percentage of No, 200 Sieve(%) 2.4

Coefficient of curvature(C)) 09

Particle—size characteristic — - —

Coefficient of uniformity(C,) 3.6

USCS Index Sp

A - Maximum dry density v, may (kN/m?) 1724

Compaction characteristic :

Optimum water content OMC' (%) 13.9

Cohesion ¢ (kPa) 1.6

Shear strength characteristic

Internal friction angle ¢ (°) 382
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(a) Particle—size distribution curve
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Fig. 2. Particle—size distribution curve and compaction curve
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(a) Scaled model levee
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(b) Full-scaled model levee

Fig. 3. The schematic view of experiment levee
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(c) Local activity occur by vertical wall scour surface weight

(d) Scour surface expanded by tractive force

Fig. 4. Overflow failure mechanism on levee (H = 0.4 m)

(a) Local scour occur due to overflow

Ny

(b) Deep scour progress of vertical wall form

(c) Local activity occur by vertical wall scour surface weight

(d) Scour surface expanded by tractive force

Fig. 5. Overflow failure mechanism on levee (H = 0.5 m)
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(a) Local scour occur due to overflow

1

(c) Local activity occur by vertical wall scour surface weight

(d) Scour surface expanded by tractive force
Fig. 6. Overflow failure mechanism on levee (H = 0.6 m)
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(a) Local scour occur due to overflow

7

(c) Local activity occur by vertical wall scour surface weight

(d) Scour surface expanded by tractive force
Fig. 7. Overflow failure mechanism on levee (H = 0.7 m)
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(a) Local scour occur due to overflow (b) Deep scour progress of vertical wall form

r i

(c) Local activity occur by vertical wall scour surface weight (d) Scour surface expanded by tractive force
Fig. 8. Overflow failure mechanism on levee (H = 0.8 m)

(c) Local activity occur by vertical wall scour surface weight (d) Scour surface expanded by tractive force
Fig. 9. Overflow failure mechanism on levee (H = 1.0 m)
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Table 2. Variation of failure angle caused to levee overflow

H (m) 0.4 05 0.6 0.7 038 1.0
0, 68 69 70 71 74 8
0 70 71 72 72 73 69
0, 69 70 71 75 735 75
Table 3. Variation of failure area due to overflow
H (m) 04 05 0.6 07 08 10
Ay (m?) 0,039 0.061 0,087 0,119 0,155 0243
A, (m?) 0,031 0,045 0,062 0,082 0,095 0134
A, (m?) 0,008 0,016 0.025 0,037 0,060 0.109
(Ap/A,) (%) 205 262 287 311 387 449
EfﬂXﬂHH’J YRR 7R (¢) 2 38.2°0| B HFIESt] < 0.0
B3 7K, )2 45+ (38.2/2)=64.1°0|C}. 05 i::
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ERth gl —Jﬂ Aol 1z (0)0] =SS why
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Z7be 3 AF ?1 AYEe 7257 o) ® Height (m)
st AR o3t 71 Aol 2E-E% 7] miiEelt) Kim Fig. 13. Characteristic of failure area due to overflow
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Table 4. Variation of failure wide due to overflow

H (m) 0.4 05 0.6 0.7 0.8 1.0
B (m) 1.00 1.10 1.35 1.50 1.50 2.60
B/ H 2.50 2.20 2.25 214 1.88 2.60
Table 5. Variation of failure rate (m/hr) due to overflow on model levee
H (m)
B (m) Scaled model levee Full-scaled model levee
0.4 05 0.6 0.7 0.8 1.0
03 18.5 214 31.3 407 472 48.0
05 1.6 16.4 212 26.5 317 36.3
07 98 127 15.32 175 20.3 259
1.0 6.6 1.0 13.3 145 17.3 214
12 — — — 99 15.4 17.9
Table 6. Variation of failure rate (m/hr) due to overflow on prototype levee
H
B (m) (m)
4 5 6 7 8
3.0 58.4 67.8 99.0 1285 1493
50 36.7 51.8 67.0 83,9 1001
7.0 31.0 401 48 4 553 641
10.0 207 347 422 458 545
12.0 - — - 314 487
T HA(A4,)9] HES 44.9%= UESTE 3L ARl otk A 513 B)Q] 0.3mY uf FA5F AYAY
o)t AEAIF Abe] Bi|zHe) e 2ARFPAF 69~ I 0.4~0.8m)9] AW B-3]&(k)S 18.46~47.21m/hrE
73.5%0| H]f thar AA YEtEth o]Heh HQlE SA4an HatE ATk A S 3(B)o] 0.5mA o 11.61~31.65
HASHI AEAF O] AHo| AFEE RHAET Y5 m/hr, 0.7moj|A]l= 9.80~20.28m/hr, 1.0mojA]= 6.55~
YAFA7 2 AN EES EATL 95 452 371 17.25m/hr, 1.2mof| A= 9.92~15.40 m/hr2 UElyTE A
%7 wjEolch SAE AT 10m)e] A BN EHE A 2

4.4 RO AT MY T=(k)
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(1S 13to] A BHE&(k, m/hr)S AESICL
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 Hited Hiz
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