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Summary

This study was carried out to make fundamental data for structural safety test of

pipe—houses. Experiment on the stress distribution of pipe—houses was conducted to

find suitable structural analysis model by examination of end support conditions of
pipe. Besides, the loading test and the pile driving test were done to find pull—out

capacity and bearing capacity of pipe on the assumption that pipe is pile foundation.

For single span pipe—house, the theoretical results assuming the end support condi-

tion of pipe is fixed under ground agreed closely with the experimental results of

stress distribution. On the other hand for double span pipe—house, the end support

conditions of pipe were fixed support when vertical load is applied, and hinged one
when horizontal load is applied. The pull—out capacity and allowable bearing capacity
of the pipe portion that was buried in the grounds that were soft soil of paddy field

and midium or hard soils of dry field derived from experimental results.
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Fig. 1. Scale of experimental pipe—houses and
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Fig. 2. Loading method of imitational loads.
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Fig. 3. Experimental apparatus for pull—out ca-

pacity and bearing capacity of pipe.
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Table 1. Measured and calculated bending moment(kg - cm) of single span pipe—house.

Measuring Horizontal loading Vertical loading

boint Measured" Structura) analysis Measured" Structural analysis

Hinged Fixed Hinged Fixed

1 —47 —372 17 —33 124 —46

2 —147 —554 -193 100 249 157

3 —153 —525 —175 100 238 160

4 —147 —490 —160 107 226 161

5 —60 —318 —88 67 127 122

6 47 56 37 —259 —-363 —301

7 79 197 59 -120 —25 -11

8 80 245 45 13 153 136

9 40 247 22 59 228 163

10 19 244 14 53 241 163

11 —-99 228 -6 -39 145 -18
- R® 100 080 | 090 1.00 094 095
i\lote : 1) Average of 10 times measuring4 2) R ; Correlation coefficient N -
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Table 2. Measured and calculated bending moment(kg « cm) of double span pipe —house.

. Horizontal loading - Vertical loading

Measuring —— T T

point Measured" .StructuralA grnal)fsw Measured” .Structural ana1y'51s

L Hinged Fixed ) Hinged Fixed

1 —-53 -235 152 —59 119 —109

2 —-119 —359 —-178 166 291 228

3 —73 —-132 —70 119 176 174

4 33 -11 —-13 —-13 8 50

5 73 153 64 —233 —400 —334

6 106 174 73 —67 —-214 —159

7 53 143 58 13 21 33

8 -13 —37 —-29 79 250 147

9 —26 —148 —60 13 116 92

10 —13 —62 -11 —106 -77 —44

11 20 12 22 —259 —375 —311

12 46 60 36 -53 —59 -7

13 39 104 25 119 262 213

14 20 105 21 119 279 216

15 -93 34 16 -93 95 —-133
R 1.00 0.83 063 1.00 091 097
Note : 1) Average?r i(‘)kﬂti’mes measuring4 7 2) R ; Correlation coeff icient -
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Fig. 4. Comparison of measured and calculated bending moment diagrams.
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Table 3. Pull—out capacity(kg) of several soils with pipe diameter and driving depth.
Pipe Soft soil Medium soil Hard soil
Drivi Standard Standard Standard
Dia. riving Average ndar Average nar Average andar
depth error error error
30cm 35.0 +5.1 61.0 +5.2 108.7 +3.3
22mm 40cm 42.0 +4.1 64.0 +2.6 120.0 *4.1
50cm 48.4 +54 69.4 +58 - -
30cm 39.2 +3.0 74.6 +6.8 111.3 +3.3
25mm 40cm 43.8 +2.1 84.2 +7.8 - —
50cm 54.0 +6.8 97.5 +8.1 - -
Table 4. Frictions(t/m? between soil and surface of pipe.
Soft soil Medium soil Hard soil
L Standard Standard Standard
Pipe dia. Average Average Average
error error error
22mm 1.54 +0.20 2.42 +0.18 4.79 +0.16
25mm 1.48 +0.14 2.78 0.25 4,72 0.14
Average 1.51 +0.17 2.60 0.22 4.76 0.15
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Table 5. Number of strike for driving test of pipe.

Pipe Soft soil Medium soil Hard soil
Dia. Driving Average | Standard Average Standard Average Standard
depth error error error
) 30cm 21.4 +0.8 54.2 +22 | 807 + 7.7
22mm 40cm 41.6 +1.7 80.6 +5.6 147.2 *15.1
50cm 65.2 +24 105.3 +2.6 26.7 +13.4
- 30cm 27.4 11 86.0 +2.9 897 +105
25mm 40cm 48.0 +3.7 105.3 +4.6 201.1 +25.9
| 50cm 78.2 +3.0 1620 | x74 313.7 1248
Table 6. Bearing capacity(kg) of several soils with pipe diameter and driving depth.
A Soft soil !Mercriium soil "~ Hard soil
P TIvVInig - T o7 I Ty T T
Dia. depth Average Standard Average Standard Average Standard
b | emer ) | emor | T ) emor
30cm 34.7 +1.3 87.8 +3.6 130.7 +125
22mm 40cm 50.5 +2.1 98.0 +6.8 178.9 +18.4
50cm 63.4 +2.3 102.4 +25 260.2 +13.0
| 30cm 44.4 £18 993 | x47 | 1453 | =*170
25mm 40cm 58.3 +4.5 128.0 +5.6 2444 +31.5
50cm 76.0 +2.9 157.5 +7.2 304.9 +24.1
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Table 7. Maximum vertical load and pull —out force acting on foundation of pipe —houses.

" Snow R Maximum vertical loa&(i;) 7 \;Vindi 7 Ma;(rin';v;lirﬁ;n.lllr—- out
depth Single Double _M&ile column speed force(kg)

(em) span span of double span (m/s) 7 Sl;lglespgi;m Til)?)ugl;;p;n
10 | 135 | 136 | s08 | 10 | 36 | 35

20 27.0 27.2 61.7 20 14.4 14.0

30 40.5 40.7 92.5 30 324 315

40 54.0 54.3 123.3 40 57.6 56.0

50 67.5 | 67.9 154.1 50 90.0 875
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