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Development of Pipeline Construction Method by Insertion for the Earthquake-Proof Joints
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Pipe-thrusting method of construction for piping serves as an indispensable means, and is widely adopted as the pipeline
construction in crossing of a city area, river and a track in the waterworks.
In pipe-thrusting method, there is one method of construction, which pushes directly distribution main, and another method of
construction, which inserts distribution main into a casing pipe which had been installed beforehand.

Moreover, earthquake-proof of a pipeline is the important problem of future pipeline construction, and it is desirable to adopt

earthquake-proof joints, such as S-type and NS-type, in pipe-thrusting method.
However, these earthquake-proof pipes have a merit, which a joint expands and contracts and absorbs distortion of ground by the
earthquake flexibly. For this reason, when the earthquake-proof pipe was applied to pipe-thrusting method, there was a problem that
thrusting force will shorten the compression length of a joint.
Then, we developed the method of construction which lays an earthquake-proof pipe in casing pipe, holding the regular compression
length of joint using the mechanism in which EPS is compressed, paying attention to the compression transformation characteristic
of EPS (Expanded PolyStyrene resin) material, when inserting into a casing pipe, and it does not compress but the earthquake arise.
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Fig. 1 State of earthquake-proof joints, which have been inserted into casing pipe with former method
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Fig. 2 Shape of composed ring to transmit pushing force and transport main pipes
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Fig. 3 Expansion and contraction mechanism of S-Type joint
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Table 1 Resistant force of saddle bands

T T IF-OE (mm) DB (kN)
NS 75 ~ 150 25
200,250 35
500 58
600 72
S 700 85
800 91
900 98
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Fig. 4 Resistant performance test of saddle bands axial shearing force
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Fig. 5 Measurement of coefficient of rolling friction
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Table 2 Coefficient of rolling friction in various states of casters

Fx 25D il EE kN (kef)

P HIRTE 6.86 (700) 8.83 (900) 11.8 (1200) 13.7 (1400)
0° 0.0254 0.0274 0.0303

22.5° 0.0295 0.0337 0.0383 -
45.0° 0.0300 0.0359 0.0417 0.0423
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Fig. 6 Experiment state of compression test of EPS Ring
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Fig. 7 Load-transformation diagram of EPS material (g,= 1MPa)
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Fig. 9 Experiment state
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Table 3 Stress generated in each bolt, and those rates of distribution

JEARIE S (N/mm?) i EAHEE (%)
T (S \)) 80 200 475 80 200 475
E P S i (mm) 5 24 60 5 24 60
® -68 78 -153 36 14 11
® -51 -70 -137 27 12 10
® -10 72 -122 5 13 9
@ -2 -63 -90 1 11 7
® -1 24 -88 1 4 7
® ® -1 -3 -66 1 1 4
W @ 0 -1 76 0 0 6
3 ® -1 -2 71 1 0 5
No. ® -3 5 73 2 1 5
© 2 7 71 1 1 5
@ -2 -35 =70 1 6 5
® -3 79 -109 2 14 8
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Fig. 10 Experiment equipment of rolling test
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Fig. 11 State of water pressure test (at 1.3MPa)
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MO EML Lk 100m

T HRAY 0 BEIERAR R | DIMROi%EME
. NS 0.052 0.05

4.2 HERFER S# 0.057 0.06
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Fig. 12 Piping for straight line test
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Fig. 13 Construction test into S-curve casing pipeline (S-type joint)
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Fig. 14 Construction test into straight line casing pipeline (NS-type joint)
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Fig .15 Measurement of rolling angle at the end of S-curve casing pipeline
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Fig. 16 Horizontal alignment containing a sharp curve

49



HREASPEANRELZORRE

50

BAHN KN

WEEHABE deg

70 ‘ ‘
| EPSU Y OmEH |

60

50 REtE

———f””””—'

40 ””,’fff

30 ,/

20 / / | WEMEBA : 16.3kN

10

0

0 50 100 150 200 250
AR m
— ®itle EPSUUTES @ BitlE

E17 #BANRAIEER

Fig. 17 Measurement result of insertion force
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Fig. 18 situation of the construction in launching vertical shaft
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Fig. 19 joint angle of the curved section
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Fig. 20 Measurement situation of the contraction length of joints by using the inside investigation camera
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