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  The renovation design of aging RC sewers using the sewage pipe renewal (SPR) method 
takes into account both the maximum load-carrying capacities of the existing and the 
renovated sewers. To facilitate the design practice, a user-friendly, high-performance 
computing system has been developed, aiming at reducing the computational time and cost. 
The computational concept, which is based on a separate evaluation method for analyzing RC 
structures, and verification with experimental studies are reported. 
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図－3 物性値タブ 



  1)

CPU:Pentium
500MHz :128MB
1500mm 1500mm 10

2 4
SPRANA

7 SPRANA 1

SPRANA

2 4

3 3

71

1

こうえいフォーラム第 11 号 / 2003.1 

147 



  SPRANA
1,500 1,500 2,500

2,500 2,500 3,500mm
1,000mm

18 6)

SPRANA
SPRANA

45

SPRANA 20%

SPRANA
7)8)

RC
FEM

1%

(a)
FEM

(a)
(b) (c)

20%

20%

Mu McMus

0.85 f ’c 0.85 f ’c

ft

As fy As fy

(a)RC
Mu

(b)
Mus

(c)
Mc

ft

(mm)

10
00



RC
RC

A B
C

D Pus (b)

Pc PusPu (c)

Pc

P PcrackPuc

Pu

PcrackPucPusPPusPu    3

Pu RC Pus

Puc

Pcrack

  SPR

3
crackucususu     4

RC

us uc crack

Mcrack
Mus

Pcrack
Pus      5

Mus RC Mcrack

5

'crack
Mcrack

Musus      6

'crack

4 crack

crack 'crack

Mus

Mcrack

bfcc.
fysAsdfysAsMus

8502
    7

6

2hbftcMcrack      8

'crack

FEM

A

C

DB

Pcrack

Puc

Pus

Pu

P

Pc

PPus



RC
FEM RC

FEM

Mus Mcrack uc crack 'crack

PC

30% 9)

Mus 30%

Mus

Mus

SPR SPR
SPRANA
  SPRANA

RC

4) 

Fsu

i

mfbai

Fsu

mfbaiFsu

SPR
11.i 11.a 31.b 31.m 21.f

Fsu
52452 ..Fsu

b

1h

b

1h

2h

(a)  (b)

i� a� b�

m� f�



1) pp. 14-

20 2001.

2) Z.Shi et al : Three-dimensional finite element analysis on 

crack behaviors of RC cantilever decks, Construction and 
Building Materials, Vol.13, pp.33-47, 1999. 

3) SPR

30 1 pp.53-61 1999.

4)

Vol.87 pp.23-25 2002.8

5)

SPR 2000.

6)

1998.

7) Z.Shi et al : A separate method for evaluating the ultimate 

load-carrying capacity of aging and renovated sewage 

structures, Construction and Building Materials, Vol.15/5-6, 

pp.271-282, 2001. 

8)

Vol.24 No.2 pp.1561-1566 2002.

9) 1979.




