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Simulation model test of spraying polyurea as anti-seepage layer on 300-m high arch dams and its application//SUN Zhi-
heng' YUN Jian-qing® 1. Department of Structures and Materials ~China Institute of Water Resources and Hydropower Research
Beijing 100038 China 2. HydroChina Kunming Engineering Corporstion ~Kunming 650051  China

Abstract The method of adding a flexible anti-seepage layer is put forward as a solution to the problem of cracks in upstream
surfaces of arch dams over 300 m high. Three compound anti-seepage schemes using sprayed polyurea as the main body are chosen
based on stress characteristics of 300m arch dams. At the same time bending tests bond strength tests anti-seepage tests at high
water pressure and simulation model tests were carried out. In order to check the possibility of field construction a field
technological test was conducted. Two schemes were selected one combining a 3 mm GB flexible plate and a 4 mm polyurea coat
and the other consisting of the spraying of a 7mm polyurea coat. The test results indicate that the ployurea layer can resist water
pressure over 3 MPa while the ratio of ployurea thickness and the concrete crack is greater than 0.57. Spraying polyurea technology
can meet requirements for large areas and quick construction. The compound application for the polyurea coat and GB board not
only avoids the thinning of polyurea by a concrete crack but also improves the anti-seepage effect of polyurea.

Key words 300m high arch dam anti-seepage polyurea simulation model test GB flexible plate

300 m 160 m

RCC
PVC 130 m
RCC
Miel I RCC 188 m Carpi
PVC Carpi 10
102 m
1985
157 m

1962 —
E-mail sunzhh @ iwhr. com

2009 29 6 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 49 -



2.2

300 m SK-BE14
2.0MPa 2006
1
AR A MDI SK-BE14
R 3 2
1 2 3
4.00 MPa
300m 2
1 5s 1 min P
4.10 40% 60%
2 3.90 90% 10%
0060405 3 390 100%
4 a0 0% 50%
1 5 4.10 100%
1 4.37 100%
/ / / s a0 0% 20%
% /s MPa /% kN m™! 2007-04-08 )
100 15~30 >20 >350 > 50 3 479 0% 30%
D / /
20 80
/ MPa /mg g om™ 1 38 0% %
40 ~ 50 >2 <20 1.05 2 4.44 100%
30% 70%
GB 20081030 ° 422
1000% 4 40 0% 50%
5 320 0% 40%
2 2.3 300m
2.3.1
2.1 3

4 cm X 4 cm X
16ecm 10 cm x 10 em x 40 cm

2 mm

8 mm

3 mm GB GB 2 mm 1

3mm GB 4 mm 3d
GB 3 1 2

3
50 - 2009 29 6 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



60 mm 3.5MPa
3.3MPa
@®
0.74
3MPa ©)
GB GB
GB
0.5
3 MPa GB
GB
2.4
2.4.1
) mm a. 1 3 mm
2 5mm 8mm  10mm GB 4mm
7 mm 3d b. 2 1 mm
2 4 5 GB 5 mm
2.3.2 c 3
2h 0.5 MPa 7mm
2 MPa 2h 0.3 MPa 2.4.2
1 10 mm @
4 mm 2.7 MPa ©) 3 MPa
2.6 MPa 7.8mm 12h
95 cm 75 cm 100 cm
40 em 2
2 S5mm 8mm 10 mm 2cm
7 mm
3 MPa 3.92 MPa
72h 7 mm 2cem
3 5 mm 44
3.7 mm 524 mm
3.4 MPa 3.24 MPa 40 h
4 MPa 4 4
3 MPa
4 5 mm 2.4 MN
GB GB GB 0.5~ 2.4.3
1 mm 5 mm 10 mm 7d
GB 5 mm
13 mm
3.4 MPa 3.24 MPa 0.5 MPa
5 5 mm 5d
3 mm GB 4 mm 3 MPa 0.6 MPa 1d
8 mm 3 mm GB 4
4 mm GB 3 MPa 5 mm
2009 29 6 Tel 025-83786335 E-mail j:@hhu. eduw.cn  hitp //kkb. hhu. edu. cn - 51



24 h

8 mm 10d
15mm 48 h
20mm 1h
3 MPa 6h
1 4.2 mm
2
6.5 mm 3
8.5 mm
15 mm
2
20 mm
0.57
3 MPa
GB GB
0.5 3 MPa
3
8 mm 3 MPa
3
3.1
3
13
ABC3 A
3mm GB +4mm B 1 mm
GB  +5mm C 7 mm
28 m?
3.2
a GB GB
b. 20d
GB GB
C.
5
52 - 2009 29 6

d.
e.
5
3.3
a.
b.
c. 1 GB
GB 4 mm
GB 3
1 mm 5 mm
8~24h
d.
3h 3h
2h
e.
3.4
A B
3mm GB +
A
GB 15d 1 mm
B
GB
0.39 MPa GB
2
GB GB
3
lmm GB
3mm GB
GB
GB

Tel 025-83786335 E-mail jz@ hhu. edu. cn

hitp // kkb . hhu. edu. cn

3 mm

GB

30min

TJ-10

2.3MPa 15d

GB

0.25 MPa

+ 5 mm

GB

20d

3 mm GB



b. SK-BE14

100 %
3 mm GB
+ 4 mm 7 mm 2 MPa
C.
4
1 MPa

7 36 30 0.57 3 MPa

660 m 30 m CB
1127m 2 GB
30 cm 0.5 3 MPa
10 m S5m d.
7 mm 3
8 mm 3 MPa
3 mm GB GB
4 mm GB e. 300m
GB
GB

2m 300 m
5

a. 300m

1 .
J . 2005 1 64-66.
350% 2 .
20 MPa I. 2009 1 71-72.
2009-09-22

2009 12 25~27

2009 29 6  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 53





