O300000000000000000000
goo0ooogzoor0oooooonO 16

1* 2 1
1 755-8611 2-16-1
2 105-8401 1-20-10

"E-mail : chijiwa@rock.civil.yamaguchi-u.ac.jp

Key Words: design method, pipe roofing ,surface settlement, urbun tunneling, numerical analysis

AGF

-1
D
1
10m=1D D
)
80m(=8D) Sm(=05D)
25m(=2.5D) 10m(=1D)

-85 -



® 1016mm

33,655MPa
( 120 )
E=(Esx AstEcx Ac) (AstAQ)
=(21x 10Px 502655+22x 10x 760466.5) -1
810,732
= 33655MPa -1
E (MPa) E (MPa) | y (kN/nt) v C (Mpa) @ (°)
150 210 0.35 0.05 30

= (MPa) 3400 2509 0.2

As (mn?)

Ec (MPg)

Ac () ®

(B (EfEs)
40m
Im 39m
-1 E£/EBs @A/ )/l 9= s/
S
3.
-2
@ )
K 4
E)
B9 (E/E9)
5 -4 ()
-3
cast 42 caxl
40
2 4
12 14
40

@ 2 4

-86-




casel-a case2-a case3-a cased-a caseb-a
| | J R 0
H o YYL ]
|
(mm) 216.3 406.4 609.6 812.6 1016
(mm) 500 500 1000 1000 1500
(Mpa) 49,428 39,168 37,340 33,569 33,655
(Mpa) 3400 3400 3400 3400 3400
-2
4. 6 Py .
] .
o | 4 *
=~ Ak " s
5 42 T PV, | | .
Dg Al +h o
caseh 40 , . J‘:‘gﬂ% al.ld
casel 2 f e o iE
1 il @8 L
E=3400Mpa(cessta caeld) 2 o :
E=6800Mpacasetb  caselh) 12 E=1700M pa(casedc 1 10 100 .
caselc) 6 (kgficm?)
3 b
-5
casA 3 °
£ 5 ° PS 'S ] ®
E 10 .
caseda ~ =
58mm ®
casedh 3mm 20 = = = = =
mc * casel case2 case3 cased case5
7&”“ (@gg)s (@gggA (@1?)%?3)5 (@1%1;;)5 (@115101?)3
ca=l 3
2mm
4
caxla -
6.2mm caxlb
3mm
caxl-c
85mm
casA cax=l

-87-

1016
(@1500)




case
812.6mm
1000mm
-7
(B)
case
-5
216.3mm %
500mm "%?:‘:E:ﬁﬁdﬂ 1 -3
(mm)
E)
-6
(m)
casel -40 -20 0 +20 +40
0 . + —! !
1 i
_ 2 - o
£ 3 ; _—
é -4 // : I
/[
S —— H — cased-b
-6 T —— cased-a
-7 cased-c
@ 8 R
cas4 cael
E=3400Mpa(ceseda
caxlda) E=6800Mpacasedb casslh)  E=1700Mpa(cassdCc -1(@) cest
caxl-Cc) 6
40 -20
-7 () cased 0 .
caxl 2 -1
E=3400MPa £ _'§
E 2 /
2 —
7@ (b) 7
-8
-9:
Bt seerisccrsccrasrrerecaies
-8 cased caset
a 227 casedb 212
-1(b) caxl
cas4-c 24 caxel

-88-



caxl-a

2.4 caxlb 215 cazlc 252
cael

casAd
E=3400Mpa ceela ca4a 103 2
E=6800Mpa cael-b casetb 101 12
1700Mpa caelc catc 105
®

casd  caxel 2

E=3400Mpa(caseta casel-a) E=6800Mpalcasetb  caelb)
E=1700Mpa(cas4c  caselc) 6

9 cesd
caseda 42
ca4b % 56 cesedb
24 32
cael caxela
40 caelb
3% 55 caelc
30 30
-3
2 4

-89-

2.6
25
24
2.3
22
21
2.0
1.9

6.5

55

45

35

casel-c

A cased-c casel-a
P ,

E=1700Mpa E=3400M pa

E=6800M pa

& Cased-b

E=1700Mpa E=3400Mpa

E=6800Mpa



2 4

1)
] 231 234 2001
2 TH
3)
1999 9
4)
1998
3
( )
( )

NUMERICAL EVALUATION OF THE CONTROLLING EFFECT
OF GROUND SETTLEMENT BY PIPE ROOFING METHOD

Tatsunori CHIJIWA  Tatsuhiko OTANI and Masato SHINJI

Recently, the case of construction on tunneling which close to the established infrastructure increasesin
the urban area. The pipe roofing method iswell adopted to control the ground settlement which arisesin the
approach structure. However, the controlling effect of the ground settlement by pipe roofing method is not
so clear that the design of pipe roofing depends on the empirical approach.

In this paper, the authors deal with the parametric studies of 3D numerical simulation. The authors also
show therigidity of lining supported pipe roofing is very important by the analysis of numerical simulation.
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