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Effect of height difference in stage construction on the separation
deformation between concrete face slab and cushion layer of CFRD
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Abstract: [Objective) This paper studied the influence of height difference in stage construction on the
void and deformation of CFRD. [Method] Based on the analysis of void mechanism,3D sub model method
was used to study the effects of height difference in stage construction with the consideration of rock fill
rheological characteristics of dam body. Taking a domestic CFRD as example, the void of CFRD caused by
different panels and different stage construction methods was analysed. [Result] The height difference in
stage construction of panels and dam body had a great influence on void of CFRD. With the increase of the
height difference, the void of CFRD decreased gradually. To effectively avoid the void for 200 m CFRD, the
height difference of stage construction between panel and dam should be controlled to larger than 15 m.
[Conclusion]) For installment construction based high CFRD, appropriate height difference between panel
and dam body should be chosen with the consideration of actual situation and finite element calculation
method.
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Table 1  Duncan-Chang E-B model parameters of CFRD materials

W o 7 ag/ ,
Material (tem %) ) ) K n Ry K, m K., e

HZEC A - ; .
Cushion material ( [[ A) 2.20 50. 6 7.0 1 050 0. 354 0. 706 476 0.236 2 210 0. 204
d@:ﬂ(mA) . 2.10 52.5 8.0 970 0.361 0. 760 440 0.193 2 000 0.210
Transition material ([[] A)
FEHEA B ) ) ;
Main rock-fill ([ B) 2.10 54.0 13.0 940 0. 350 0. 849 340 0. 180 1 980 0. 200
WHE (I B .
Second rock-fill ([ D) 2.05 54.0 13.5 720 0.303 0.798 800 0. 180 1 550 0. 160
S LI ] ~
PR CILO 2.15 48.0 10.0 500 0. 250 0.727 250 0. 000 1 050 0.120

Soft rock material ([[[ C)

* 2 EHRHEAINGEERFHARERBRTESH

Table 2 Rheological model calculation parameters of CFRD materials
s A A LA Y £ b
Cushion material Transition material Main rock-fill Second rock-fill Soft rock material
parameter
a 0.003 5 0.003 5 0.003 5 0.003 6 0.003 8
b 0.009 0 0.009 0 0.009 5 0.010 0 0.012 0
d 0.002 1 0.002 1 0.002 1 0.002 9 0.002 5
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PUE L R E 3 fron. eIt h 51 9.
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SR oLl 20% Level 20 : 1391;533?'7&
evel 2 27~2 - 730.00
1999-09 —199-119] 1998-027F1 —1998-074] 7's 00 Lovel 272 A D
1997-1271 —1998-0 1Y H
4
SR LeTIR 14~174 Level 14—17 264 Level <26
1998-09%) —1998-10%]) 1997-074] —1997-10%] 1992105 —1997-1
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8% Level 8 <7 669.00 =
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Fig. 3 Process of dam body stage construction and water storage process of CFRD (Unit:m)
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Table 3 Evolution of the opening width between stage [ face slab and cushion layer of CFRD under different load cm
I TR THR=
USRI K i B Wi TR 22 2 m) A T 22 5 m) 33 T8 22 10 m)

i

Load grade Filling and water

storage period

Scheme one
(Stage construction
height difference 2 m)

Scheme three
(Stage construction
height difference 10 m)

Scheme two
(Stage construction
height difference 5 m)

Wi T i S 2 682, 00 m i

1z Downstream sections filled to 682. 00 m elevation 0.0 0.0 0.0
KA 642.00 m &
13 Water elevation to 642. 00 m 0.0 0.0 0.0
B ZE 725.00 m = A -
17 Filling elevation to 725. 00 m 9.4 2.3 1.5
EIKE 648.00 m =it - -
18 Water elevation to 648. 00 m 0.7 2.3 1.5
2 W T T G AR E 725. 00 m R R 10.5 . L6
Downstream sections filled to 725. 00 m elevation ' o :
HHE 748. 00 m i 2
28 Filling elevation to 748. 00 m 12.2 6.8 2.3
4 AEAGHEATERELIEBEAN __HEEKEZEENEETE
Table 4 Evolution of the opening width between stage [l face slab and cushion layer of CFRD under different load cm
VE FR_ FR=
e U I # K B W1t T 2% 2 m) TR Z S5 m)  (Gr#lE TR 2% 10 m)
&

Filling and water

I‘ 4 P 3 .
oad grade storage period

Scheme one
(Stage construction
height difference 2 m)

Scheme three
(Stage construction
height difference 10 m)

Scheme two
(Stage construction
height difference 5 m)

EIKZE 669.00 m &L

30 Water elevation to 669. 00 m
34 lﬁﬂﬁ 768. QO m
Filling elevation to 768. 00 m
35 FIKZE 730. 00 m o A
Water elevation to 730. 00 m
43 4\M[ﬁ1iﬁi}L§ 725.00 m /=8
Full face filling to 725. 00 m height
17 AW % 768. 00 m @ FR
Full face filling to 768. 00 m height
49 ST S % 787, 30 m

Full face filling to 787. 30 m height

0.0 0.0 0.0
5.8 3.1 0.0
4.8 2.6 0.0
5.5 2.9 0.0
6.7 3.6 0.0
7.6 4.1 0.0
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