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3. Actual Measurement of Load Acting on Steel H Type Shoring

by Yoshimasa KAWAJIRI*, Katsutoshi OHDO*,
Katsunori OGAWA* and Kinichi KINOSHITA**

Abstract; On bridge constructions, frame type shorings and steel H type shorings have widely used
for concrete placing. It is easy to calculate stresses of each member of the steel H type shoring
because of the simplicity of the structure compared with the frame type shoring.

In general, the differences between calculated stresses and actual stresses of steel H type
shoring are not so large as compared with that one of the frame type shoring. For this reason,
in designing the members of shorings, they are usually calculated by simple models. However,
temporary structures are not rigid, because they are connected by half rigid joints with a few
bolts, and angles braces are not strong either.

Therefore there is a need to confirm safety the substitute forces due to site work activi-
ties, horizontal substituting force and deformation of the whole frame. For this purpose, actual
measurements were carried out on the steel H type shoring at the construction site of Tokyo
Metropolitan Bay area high way. ,

This actual measurements was carried out to measure the axial forces and deformations of
some parts of the shoring a week after concrete placing. After this actual measurement, measured
values were compared with theoretically calculated values, examing from the stand point of safety
design and construction of steel H type shorings.

The results of this experiment are summarized as below; ’

(1) Axial forces acting on supports, stringers and joints were assumed to be large by calcu-
lation, and these estimation was confirmed by actual measurements.

(2) There were some members which exceeded the calculated axial forces, but it was con-
firmed that calculated values were similar to measured ones in compliance with the calculating
model.

(3) On substitute forces due to site work activities, it is necessary to estimate them at
350kgf/ m? in case of the frame type shoring, and 190 ~ 253kgf/m2 for steel H type shorings.

(4) The influence of temperature change on axial forces was estimated to be small.

Keywords; Steel H type shoring, Actual measurement, Substitute forces due to site work activities,
Concrete placing, Temporary structure
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Photo 1 Steel H type shoring
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Stress measuring points of stringers angle brace and support
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Variation of axial force on horizontal joint beams
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Table 2 Measured value of maximum axial force on each member
BRI ELCIBRBHORNERE
B o0l w1
e |TRET THRH e | FTRET THRRF
ﬁgf %%jjp Pmax“‘P Pmax/P ﬁ@f ﬁﬁmjjp Pmax—P Pmax/P
e (t£) | Pmax(tf) [FEEEEE HE (t£) | Pmax(tf) PR
S1 —6.39 —6.45| 270 —0.06| 1.009 P4 —36.55| —36.91| 270 —-0.36 1.01
S2 —~16.31| —16.49] 270 —0.18| 1.011 P5 —6.12 —6.14| 290 —0.02| 1.003
S3 —56.65 —57.4| 240 ~0.75| 1.013 P6 —43.59| —44.39| 240 -0.8| 1.018
S6 —58.07| —58.66| 280 —0.59 1.01 H5 —24.59| —24.59| 300 0 1
S5 —10.78| —11.06| 270 —0.28| 1.026 H7 —21.4| -21.58] 270 —0.18| 1.008
S4 —8.34 —8.41| 270 —0.07| 1.008 H6 —0.78 —0.83] 240 -0.05| 1.064
Gp2l| -3.21 —3.55| 180 —0.34| 1.106 HS8 -0.9 —0.9] 300 0 1
Gp24 16.26 16.42| 290 0.16 1.01 B10 1.42 2.03] 240 0.61 1.43
Gg22| -2.19 —2.19| 300 0 1 B9 —1.44 ~1.6] 240 —0.16| 1.111
Gg25 16.61 16.67| 280 0.06] 1.004 B12 1.12 1.13| 270 0.01| 1.009
Gp23| -5.63 —5.63| 300 0 1 B1l —~1.98 -2| 270 —0.02 1.01
Ggp26 19.55 19.55| 300 0 1 Bl4 0.25 0.29| 180 0.04| 1.166
Gal 42.58 43.01| 270 0.43 1.01 B13 —1.63 —1.64| 270 —0.01] 1.006
Ga2 38.16 38.27| 280 0.11 1.003 B16 —1.59 ~1.6| 250 —0.01| 1.006
Kal | —29.61 29.79| 270 —0.18| 1.006 B15 —0.91 ~0.94| 270 —0.03! 1.033
Ka2 | -31.49| -32.04] 270 —0.55| 1.017
Cal | —24.73| =—27.16| 240 —2.43| 1.098
P1 —38.51| —38.59| 270 —0.08| 1.002
Ca2 | —53.94| —56.14| 240 —2.2| 1.041 _—
Ca3 —4.85 —4.91| 270 —0.06| 1.012
P2 —5.18 —5.24| 280 —0.06| 1.012 S —
Cad | -10.35| —10.35| 300 0 1 B | T T ks Ly
Cab | —20.16] —20.4| 280 —0.24| 1.008 BT | REHP Prax—P | Pmax/ P
P3 —38.21| —38.47| 280 —0.26| 1.007 k=2 (t£) | Pmax(tf) BELER]
Ca6 | —61.44| —62.37| 280 —0.93| 1.015
Hi —93.74 —23.74| 300 0 1 H9 -0.07 —0.11¢{ 270 —-0.04 1.571
H3 _25.18| —25.18| 300 0 1 H10 —0.03 0.17] 230 0.2| 6.667
H2 Z0.37 —04| 270 —0.03| 1.081 Hi3 —0.41| —0.46| 270 —0.05| 1.122
B2 1.87 1.89| 280 0.02| 1.011 B18 —0.06/  —0.08} 180 —0.02| 1.333
B1 —1.47 —1.49 280 —0.02 1.014 B19 —0.29 —0.39 220 —-0.1 1.345
B4 1.12 1.8 240 0.68| 1.067 B20 —0.24)  —0.14} 120 —0.1 3.5
B3 —0.93] —1.42| 240 —0.49| 1.527 B25 0.15 0.18| 250 0.03 1.2
B6 017 —019! 270 —002| 1118 B26 0.23 0.26| 290 0.03 1.13
B5 -2.41 —2.46| 250 —0.05| 1.021
B8 -1.98 -2| 270 —0.02 1.01
B7 0.44 0.5| 180 0.06| 1.136
il
AlE |[fTRET FTHRF
FE DN e | RRE AP Prnax—P | Pmax/ P
nE (t£) | Prax(tf) BEEREHE
£% |RHT3v0 :
HI1 —0.49 —0.53| 270 —0.04| 1.082
Ca XEDES H12 —0.11 —0.15| 160 —0.04| 1.364
Ga AL H14 —0.57 —0.57| 300 0 1
Ggp KRB » Bl H 08N B21 —0.22 —0.28| 250 —-0.06| 1.273
H KFE->REHOEN B22 1.1 1.11| 270 0.01| 1.009
B Mt oA B23 0.31 0.32| 260 0.01 1.032
Ky | HBo#EH B24 0.27 0.28| 270 0.01| 1.037
] Rito# ’ B27 0.5 0.54( 260 0.04 1.08
P Yy ¥ OMESN B28 - —-0.8 —-0.82| 270 —0.02| 1.025
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Variation of axial force on supports under curing
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Fig. 18 = Schematic model of skelton
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Table 3 Co-ordinate of nodal points of skelton
BB S DE FER
O X Y V= X Y
1 0.000 | 9.590 | 18 4.250 | 7.585
2 0.270 | 9.505 | 19 4.450 | 7.585
3 1.660 | 9.070 | 20 11.850 | 7.585
4 3.070 | 8630 | 21 12.050 | 7.585
5 4.450 | 8.193 | 22 13.230 | 7.585
6 6.412 | 7.585 | 23 14.640 | 7.585
7 8.150 | 7.585 | 24 15.100 | 7.585
8 9.888 | 7.585 | 25 16.030 | 7.585
9 11.850 | 8.198 | 26 4.250 | 4.535
10 13.230 | 8.630 | 27 8.150 | 4.535
11 14.640 | 9.070 | 28 12.050 | 4.535
12 16.030 | 9.505 | 29 4.250 | 2.625
13 16.300 | 9.590 | 30 8.150 | 2.625
14 0.270 | 7.585 | 31 12.050 | 2.625
15 1.200 | 7.585 | 32 4.250 | 0.000
16 1.660 | 7.585 | 33 | 7.150 | 0.000
17 | 3.070 | 7.585 | 34 12.050 | 0.000
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Side pressure with non-solidified concrete
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Table 4 Calculated values on members of north and south profile
RS LUCERAEEOBH SN EE
AL (tf)
7] FEHE B 8 4 = F 01 EHAE T2
&5
No. =21 | 5—22|%—R3|5—R4| 5—R5|5—26 | 5¥—27|5r—28
6 43.01 18.72 18.98 19.16 24.76 25.85 31.89 21.10 35.06
7 38.16 18.72 18.45 18.27 24.76 25.85 31.89 21.10 35.06
13 —6.36 —4.35 —4.36 —4.36 —4.54 —6.01 —6.20 —4.64 —6.59
14 —16.31 —11.01 —11.03 —11.05 —11.35 —12.75 —13.09 —11.09 —13.20
15 —b56.65 —11.36 —11.41 —11.45 —11.51 —12.04 —12.19 —11.75 —12.79
18 —58.07 —11.36 —11.31 —11.27 —11.51 —-12.04 —-12.19 —-11.75 —12.79
19 —10.78 —11.01 —10.99 —10.97 —11.35 —12.75 —13.09 —11.09 —13.20
20 —8.34 —4.35 —4.35 —4.34 —4.54 —6.01 —6.20 —4.64 —6.59
21 13.05 16.46 16.44 16.43 17.38 20.00 20.92 18.80 24.14
i 23 13.92 16.97 16.93 16.90 18.20 20.54 21.76 20.45 26.57
33 —29.79 —23.74 —23.72 —23.71 —24.94 —29.06 —30.26 —-26.72 —34.35
181 34 —32.04 —23.74 —23.76 —23.77 —24.94 —29.06 —30.26 —26.72 —34.35
35 —24.73 —33.62 —33.97 —34.21 —-33.39 —34.08 —-33.85 —32.21 —34.28
iid 36 —4.85 —-11.80 —11.80 —11.80 —10.70 —10.63 —9.53 —3.86 —-3.30
37 —29.16 —33.62 —33.26 —33.02 —33.39 —34.08 —33.85 —32.21 —34.28
i} 41 —53.94 —48.87 —49.68 —50.22 —49.38 —52.79 —53.30 —50.92 —55.99
42 —-10.35 ~18.11 —18.11 —18.11 —17.10 —17.61 —16.60 —14.00 —11.19
43 —61.44 —48.87 —48.06 —47.51 —49.38 —52.79 —53.30 —50.92 —55.99
44 —23.74 —13.74 —13.70 —13.68 —14.53 —-17.07 —17.86 —16.06 —20.84
45 —25.18 —13.74 —13.77 —13.79 —14.53 —17.07 —17.86 —16.06 —20.84
46 —0.37 —-0.76 —0.83 —0.88 —0.82 —0.92 —-0.99 —0.96 —1.27
47 —-1.09 —-0.76 —0.68 —0.63 —0.82 —0.92 —0.99 —0.96 —1.27
48 1.87 —2.73 —-241 | -=2.19 —2.69 —2.86 —2.81 —2.84 .—2.92
49 —1.47 0.53 0.20 —0.03 0.62 0.64 0.72 1.08 1.28
50 1.12 0.53 0.87 1.09 0.62 0.64 0.72 1.08 1.28
51 —0.93 —2.73 —3.06 —-3.27 —2.69 —2.86 —2.81 —2.84 —2.92
52 —0.17 —3.04 —2.76 —2.57 —-3.17 —3.53 —3.66 —3.46 —4.20
53 —2.41 0.30 —0.01 —0.23 0.35 0.39 0.44 0.50 0.69
54 —1.98 0.30 0.62 - 0.83 0.35 0.39 0.44 0.50 0.69
55 0.44 —-3.04 —3.33 —-3.52 —-3.17 —3.53 —3.66 —3.46 —4.20
44 —24.59 —13.74 —13.70.| —13.68 —14.53 —17.07 —17.86 —16.06 —20.84
45 —21.40 —13.74 —13.77 —13.79 —14.53 —-17.07 —17.86 —16.06 —20.84
i3] 46 —0.78 —0.76 —0.83 —0.88 —0.82 —0.92 —-0.99 —0.96 —1.27
47 —0.90 —0.76 —0.68 —0.63 —0.82 —0.92 —-0.99 —0.96 —1.27
18 48 1.42 —2.73 —2.41 —2.19 —2.69 —2.86 —2.81 —2.84 —2.92
49 —1.44 0.53 0.20 —0.03 0.62 0.64 0.72 1.08 1.28
B 50 1.12 0.53 0.87 1.19 0.62 0.64 0.72 1.08 1.28
51 —1.98 —2.73 -3.06 —3.27 —2.69 —2.86 —2.81 —2.84 —2.92
[iz] 52 0.25 -3.04 —2.76 —2.57 —-3.17 —-3.53 —3.66 —3.46 —4.20
53 —1.63 0.30 —-0.01 —0.23 0.35 0.39 0.44 0.50 0.69
54 -1.59 0.30 0.62 0.83 0.35 0.39 0.44 0.50 0.69
55 —-0.91 -3.04 —-3.33 —3.52 —-3.17 —-3.53 —-3.36 —3.46 —4.20
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Table 5 Comparison of measured values with calculated values on north and south profile
s L UEABEOSEEICKHT 3 RAEDEE R
(ERME,/FH54E)
EH | SRIE B oM A E 7T N B A ET N2
5
No. bY—=A1 | 5¥—X2 | 5¥—R3 | y—R4 | 5—R5 | y—R6 | ¥y¥—XAT7T| 5—XX8
6 43.01 2.30 2.27 2.24 1.74 1.66 1.35 2.04 1.23
7 38.16 2.04 2.07 2.09 1.54 1.48 1.20 1.81 1.09
13 —6.36 1.46 . 1.46 1.46 1.40 1.06 1.03 1.37 0.97
14 —16.31 1.48 | . 1.48 1.48 1.44 1.28 1.25 1.47 1.24
15 —56.65 4.99 4.96 4.95 4.92 4.71 4.65 4.82 4.43
18 —58.07 5.11 5.13 5.15 5.05 4.82 4.76 4.94 4.54
19 —10.78 0.98 0.98 0.98 0.95 0.85 0.82 0.97 0.82
20 —8.34 1.92 1.92 1.92 1.84 1.39 1.35 1.80 1.27
21 13.05 0.79 0.79 0.79 0.75 0.65 0.62 0.69 0.54
it 23 13.92 0.82 0.82 0.82 0.76 0.68 0.64 0.68 0.52
33 —29.79 1.25 1.26 1.26 1.19 1.03 0.98 1.11 0.87
AR 34 —32.04 1.35 1.35 1.35 1.28 1.10 1.06 1.20 0.93
35 —24.73 0.74 0.73 0.72 0.74 0.73 0.73 0.77 0.72
b3 36 —4.85 0.41 0.41 0.41 0.45 0.46 0.51 1.26 1.47
37 —29.16 0.87 0.88 0.88 0.87 0.86 0.86 0.91 0.85
1] 41 —53.94 1.10 1.09 1.07 1.09 1.02 1.01 1.06 0.96
42 —10.35 0.57 0.57 0.57 0.61 0.59 0.62 0.74 0.92
43 —61.44 1.26 1.28 1.29 1.24 1.16 1.15 1.21 1.10
44 —23.74 1.73 1.73 1.74 1.63 1.39 1.33 1.48 1.14
45 —25.18 1.83 1.83 1.83 1.73 1.48 1.41 1.57 1.21
46 —0.37 0.49 0.45 0.42 0.45 0.40 0.37 0.39 0.29
47 —1.09 1.43 1.60 1.73 1.33 1.18 1.10 1.14 0.86
48 1.87 —0.68 —0.78 —0.85 —-0.70 —0.65 —0.67 —0.66 —0.64
49 —1.47 —2.77 —-7.35 49.00 —-2.37 -2.30 —2.04 —1.36 —1.15
50 1.12 2.11 1.29 1.03 1.81 1.75 1.56 1.04 0.88
51 —0.93 0.34 0.30 0.28 0.35 0.33 0.33 0.33 0.32
52 —0.17 0.06 0.06 0.07 0.05 0.05 0.05 0.05 0.04
53 —2.41 -8.03 241.00 10.48 —6.89 —6.18 —5.48 —4.82 —-3.49
54 —1.98 —6.60 -3.19 —2.39 —5.66 —5.08 —4.50 —3.96 —2.87
55 0.44 —-0.14 —-0.13 —-0.13 —-0.14 —-0.12 —-0.12 -0.13 —0.10
44 —24.59 1.79 1.79 1.80 1.69 1.44 1.38 1.53 1.18
45 —21.40 1.56 1.55 1.55 1.47 1.25 1.20 1.33 1.03
[F2] 46 —0.78 1.03 0.94 0.89 0.95 0.85 0.79 0.81 0.61
47 —-0.90 1.18 1.32 1.43 1.10 0.98 0.91 0.94 0.71
181 48 1.42 —0.52 —0.59 —0.65 —-0.53 —0.50 —0.51 —0.50 —0.49
49 —1.44 —-2.72 —-7.20 48.00 —2.32 —2.25 —2.00 —1.33 -1.13
i 50 1.12 2.11 1.29 1.03 1.81 1.75 1.56 1.04 0.88
51 —1.98 0.73 0.65 0.61 0.74 0.69 0.70 - 0.70 0.68
H 52 0.25 —0.08 —0.09 —0.10 —0.08 —-0.07 —-0.07 —-0.07 —0.06
53 —1.63 —5.43 163.00 7.09 —4.66 —4.18 -3.70 —3.26 —2.36
54 —1.59 —-5.30 —2.56 —1.92 —4.54 —4.08 -3.61 -3.18 —2.30
55 —0.91 0.30 0.27 0.26 0.29 0.26 0.25 0.26 0.22
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Table 6 Variation of axial force by temperature
HARECHT 28ATLE
HzE VAL AlE B

ERTORS kgf/°C BrOi% kgf/°C
Cal —-523.3 Hi —500.6
Ca2 —1029.0 H2 —48.0
Ca3 —10.1 H3 —369.8
Ca4 —289.3 H4 —73.7
Cab —397.5 H5 —415.1
Cab —973.6 H6 —80.3
S1 —239.0 HT7 —742.6
S2 —339.6 H8 —98.7
S3 —792.5 H9 —6.6
S4 —20.1 Hi1l —9.2
S5 —495.6 H12 26.3
S6 —747.2 Kal —402.5

Ka2 —445.3
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Fig. 21  Measurements of axial force on supports under concrete placing
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Fig. 22  General figure of axial force under concrete
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Table 7 Investigated value of axial force on members of north profile shoring
T RBMFRTBH & L 2 8NOERE
(a) FEREME 2B EL2& &
iy T B P Py FRAEREMH Py AP=P - P, Pi/P»
DT (tf) () (tf) (t£)
S1 6.596 13 : 17 6.366 0.23 1.036
S2 16.676 13:32 16.416 0.26 1.016
L 3 S3 57.629 12 : 59 56.624 1.005 1.018
S4 8.672 13 : 32 8.252 0.42 1.051
S5 10.889 13 : 32 10.170 0.719 1.071
S6 59.833 13 : 32 58.469 1.364 1.023
Cal 27.884 12 : 52 25.359 2.525 1.100
Ca2 56.630 12 : 57 53.520 3.11 1.058
Ca3 5.141 13: 14 4.969 0.172 1.035
* K Cpd 10.735 13 : 32 10.198 0.537 1.053
Cab 29.972 13 :32 29.353 0.619 1.021
Cab 64.081 13 : 32 61.739 2.342 1.038
T 1.043
(b) FMHiFRE 0.1 P LAk &
7 B A P Fe AR P, AP=P - P, P /P,
2= (t£) (% 2 43) (tf) (t£)

S1 6.844 13 : 16 6.366 0.478 1.075
S2 16.936 13 : 32 16.416 0.520 1.032
R OB S3 58.348 13 : 32 56.624 1.724 1.030
S4 9.628 13 : 32 8.252 1.376 1.167
S5 11.210 13 : 32 10.170 1.040 1.102
S6 60.668 13:32 58.469 2.199 1.038
Cal 28.304 12: 51 25.359 2.945 1.116
Ca2 56.956 12: 57 53.520 3.436 1.064
Ca3 5.201 13: 14 4.969 0.232 1.047
% K Ca4 11.184 13 : 32 10.198 0.986 1.097
Cab 30.624 13 : 32 29.353 1.271 1.043
Cab 67.860 13 :32 61.739 6.121 1.099
T 1.076
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Table 8 AP on unit area

HEERLY Y DAP (#EFEFE)
(a) FHERER 2 oL X

RZEBErOELS | AIEEH |AP(kef)| B EHEAE
. (m?) (kgf/m?)
Ca2 123 | 3110 253
Cab 12.3 | 2342 190
(b) FRMEEER 0.1 oL &
MEEFRNES | AEEHE |AP(kef)| BAEHEME
(m?) (kgf/m?)
Ca2 12.3 | 3436 279
Cab 123 | 6121 498
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