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Study on Calculation and Application Conditions of Lateral
Pressure on Self-compacting Concrete Formwork

WANG Feng', CHEN Tianyan®, LI Kun*, WU Shukang’, ZHANG Wenxue®
(1. CCCC Second Harbor Engineering Co. , Lid. ,Wuhan, Huebi 430040, China;
2. Ministry of Science and Information Technology, China Railway Beijing Group Co. ,Ltd. , Beijjing 100040, China;

3. Faculty of Architecture, Civil and Transportation Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract; The calculation of lateral pressure of self-compacting concrete formwork is affected by many
factors, and the theoretical calculation value is quite different from the measured value. In order to
improve the research in this field, on the basis of Janssen theory, the calculation model of lateral pressure
of self-compacting concrete formwork was proposed, and the calculation formula of lateral pressure was
derived. Firstly, the test results of 12 groups of concrete pouring tests under the influence of different
formwork materials, surface treatment conditions, pouring speed and pouring height were compared and
studied. Secondly, based on the results of the fourth set of tests, the time-varying effects of the friction
coefficient and the lateral pressure reduction coefficient between the self-compacting concrete and the
formwork were explored, and the derived formula was modified. Finally, the calculation results of the
modified model and the foreign calculation model were compared. The results showed that the calculation
deviation of different models was small, but the modified calculation formula had clear practical
application conditions such as self-compacting concrete ductility range and pouring speed.
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Table 1 Grouping of self-compacting concrete

test conditions

g g PO RE ENEE, BHes BN
- D/mm (m-h™") BE/m Pty
1 600 2 5.5 w
sccl 2 600 4 7.5 f
3 600 6 6.0 =
4 700 2 5.5 7
scec2 5 700 4 8.0 o
6 700 6 6.0 g
7 800 2 7.5 w
SCe3 8 800 4 6.5 7
9 800 6 5.5 7
10 700 6 6.0 g
Scc4 11 — 6 6.0 w
12 — 6 6.0 o
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Table 2 Calculation results of friction coefficient of

each formwork in group 4

Hif ]/ (X
min So Sp PLw PVC
0 0. 055 0. 104 0.178 0. 069
7.5 0. 054 0. 099 0.173 0. 065
30 0. 050 0. 096 0.195 0. 066
45 0. 058 0.097 0.168 0. 062
60 0. 048 0.076 0.128 0. 053
75 0. 058 0. 091 0.178 0. 058
90 0. 067 0. 091 0. 196 0. 055
105 0. 074 0.118 0.236 0. 083
120 0. 077 0. 147 0.293 0.112
135 0. 077 0.176 0. 321 0. 130
150 0. 083 0. 200 0. 380 0.155
165 0.115 0.191 0.351 0.134
. PLw FR A AR IR AR ] PVC Fm PVC BUBHR AR A
TR
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Table 3 Fitting formula of ductility friction coefficient
AR WEHHE/ (m - h™")
i 2 4 6

So 0. 000 2t+0.023 6 0.000 5¢+0.016 6 0.000 2t+0. 028 7
Sp 0.000 5:+0.043 5 0.000 9:+0.029 6 0.000 5:+0. 044 5
PLw  0.001 5:+0.066 7 0.002 6:+0.014 9 0.001 9:+0.077 9
PVC  0.000 7¢+0.010 5 0.001 4¢t+0.011 4 0.001 0:+0. 030 2
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Fig.4 Regression fitting of time varying effect of

friction coefficient
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Table 4 Results of reduction coefficient of group 4

5 ]/ min Prif R4 it 6],/ min RT3
0 0.731 90 0. 889
7.5 0.771 105 0. 884
30 0. 788 120 0.812
45 0. 983 135 0.714
60 0.871 150 0. 676
75 0.919 165 0.618
1.2
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Table 5 Field test overview grouping

P(h) =pgH -

o OBHRR IR/ RS RIUEE et som
= SF/m mm J&/m (m - h! ) [Bl/h  {H/kPa
1 2.4x0.2x6.6 610 3.26 3.63 0.90 45

2 2.4x0.2x4.2 710 3.61 5.13 0.70 49

3 2.4x0.2x6.6 600 6. 01 5.06 1.19 82

4 2.4x0.2x4.2 630 3.66 2.71 1.35 65

5 2.4x0.2x6.6 615 5.02 6. 44 0.78 87

6 2.4x0.2x4.2 650 3.71 3.27 1.13 74

7 2.4x0.2x6.6 710 5.02 5.09 0.99 97

8 2.4x0.4x4.2 620 3.65 3.19 1. 14 52
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Fig. 6 Comparative analysis of theoretical pressure
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Fig.7 Comparative analysis of relative error
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Table 6 Comparison and analysis of measured data and calculation of different models

TH JENEE e *H}ip%
1 2 3 4 5 6 7 8 bR

SE R/ kPa 45 49 82 65 87 74 97 52

BIEAX A/ kPa 64.45 63. 94 83. 62 68. 89 5.96 6.97 4.92 2.46
MIXRZE/ % 0.432 0. 304 0.02 0.06 -0. 126 0.04 -0. 124 0. 586 0.245

Ovarlez & 1 {f/kPa 58.91 77.31 114. 69 82.01 99.2 71.76 90. 14 78. 65
Roussel 58  AHX}RZE/%  0.309 0.578 0.399 0.262 0.14 -0.03 -0.071 0.513 0.222

Beitzel #5  J1HE{E/kPa 57.18 76. 82 113.27 81. 64 98. 15 70. 45 87.95 77.4
MR/ % 0.271 0. 568 0. 381 0.256 0.128 -0. 048 -0. 093 0. 488 0.223
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