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Study on Workability of Slip-formed Concrete Based on Rheological Property

QU Yun-yong, TIAN Bo, LIU Ying, PENG Peng, LI Chuan-ping
(Research Institute of highway, Ministry of Transport, Beijing 100088, China)

Abstract: Depended on the principle of rheology, the relative plastic viscosity and relative yield stress of fine
grained concrete and coarse grained concrete with the same slump and different sand ratios are measured when
they are mixed to obtain the effect of sand ratio on the slip-form construction resistance and the formwork
erection characteristics of concrete. In addition, the edge collapse heights of the concrete with the same
slump and different sand ratios are measured respectively after vibrated and the templates are dismantled to
directly reflect the concrete’s formwork erection characteristics. The result shows that (1) concrete slump is
not good at reflecting the construction resistance and formwork erection characteristics of the concrete; (2)
when concrete is mixed, with the increase of sand ratio of the concrete, its plastic viscosity decreases at first
and then increases and then decreases, while its yield stress increases at first and then decreases; (3) with
the increase of sand ratio of the concrete, the edge collapse height increases at first and then decreases.
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Tab.1 Related technical indexes of sand

MR FOWERE/ (g-em ™) MEEBEC  RBGEER HRE/%
ik 2.73 2.67 0 0.6
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Tab.2 Mix proportions of fine grained concrete

Yk, . .
FrE T bR K/kg Akskg Bhvke  fiskg  BOKAlg
mm
1 40 0. 30 420 176 548.58 1 280.02
2 40 0.35 420 176  640.01 1 188.59
0 ~4 200

3 40 0.40 420 176 731.44 1 097.04

4 40 0.45 420 176~ 822.78 1 005.73
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Tab.3 Mix proportions of coarse grained concrete

U VA A :
FE T R KW/ke kke Bke  fike  BMUKAVe
mm
1 50 0. 30 380 160 565.50 1 319.50
2 50 0. 35 380 160 659.75 1 225.25
0 ~4 200

3 50 0.40 380 160 754.00 1 131.00

4 50 0.45 380 160  848.25 1 036.75
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Tab. 4 Relationship between rotational speed and torque of fine

grained concrete with same slump and different sand ratios

HIRE/ (N - m)
it/

I =s? Y By

0.30 i 0.35 i} 0.40 ff 0.45 I

30 55.03 53.10 43.38 48.94

40 57.58 56. 14 45.47 51.85

50 59.72 58.95 47.20 53.08

60 63. 21 60. 18 50.07 54.21

70 65.49 63. 61 53.34 56.27

80 67.48 65. 85 55.77 57.93

90 69.59 67.28 57.98 60.79

100 72.62 69. 64 60. 91 63.38

110 75.01 72.87 63.12 65.42

120 77.24 74.39 65.91 67.48

130 80.92 76. 12 67.47 70. 24
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Tab.5 Relative plastic viscosities, relative yield stresses and

edge collapse heights of fine grained concrete with different

sand ratios

Fo o R MR AXENOY T B/ mm
1 0.30 25.17 47.49 1. 54
2 0.35 22.95 46.92 2.01
3 0.40 25.12 35.42 8.11
4 0.45 20. 81 42.40 2.06
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Fig. 1 Relationship between rotational speed and torque of

fine grained concrete with different sand ratios
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Tab. 6 Relationship between rotational speed and torque of
coarse grained concrete with same slump and different

sand ratios

ki A/ (N - m)

(remin™) ghoco 0,30 I Bk 0.35 B FB% 0.40 I 555 0.45 i}

30 46. 50 43.92 49.50 49. 89
40 48.94 44.12 49.98 50. 24
50 50.91 45.90 50.72 51.82
60 52.07 46. 14 52.02 51.89
70 53.04 47.13 53.45 52.72
80 55.31 49.25 54. 60 53.78
90 56. 64 50. 05 56.43 54.49
100 58.18 52.74 58.37 57.56
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Tab.7 Relative plastic viscosities, relative yield stresses and

edge collapse heights of coarse grained concrete with

different sand ratios

Py R MR ARG BRI mm
1 0.30 16. 00 42.30 4.67
2 0.35 12.19 39.48 9.83
3 0.40 12.79 44.82 2.17
4 0.45 09. 72 46.48 1.17
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Fig. 2 Relationship between rotational speed and torque of

coarse grained concrete with different sand ratios
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