
 

 

 Outline of the tunnel inspection data 

Metro Development Co., Chuo, Tokyo, Japan 

Tokyo Metro Co., Taito, Tokyo, Japan 

Waseda University, Shinjuku, Tokyo, Japan 

condition of the structure

deterioration which threatens (or may threaten) safty operation, normal
operation, safety of public and passengers

AA
deterioration which threatens safty operation, normal operation, safety of
public and passengers
deterioration which needs urgent measure

A1
deterioration which is reducing the performance of the structure
deterioration which has a risk of losing performance by heavy rain, flood,
earthquake, etc

A2 deterioration which could lose the performance of the structure in the future

deterioration which has a risk of changing to rank A in the future

slight deterioration

no deterioration

Classification

B

C

S

A
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 Processing of the tunnel inspection data 

 

 

 Method for evaluating tunnel integrity 

 Relationship between the concrete carbonation 
and the tunnel integrity 
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 Method for predicting tunnel deterioration 

 Creating a transition matrix for predicting 
tunnel deterioration 
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 Repair costs for deteriorated tunnel 

 Prediction of tunnel deterioration considering 
repair of the tunnel 

50years after
construction

S C B A2 A1

49years after
constructon

52.76% 33.31% 5.23% 8.20% 0.49%

S 53.78% 0.981 0.019 0 0 0

C 32.48% 0 0.994 0.006 0 0

B 5.26% 0 0 0.96 0.04 0

A2 7.99% 0 0 0 0.999 0.001

A1 0.49% 0 0 0 0 1

AABC PPPP AABC PPPP

AA

AAAA

BABABB

CACACBCC

K

KK

KKK

KKKK

ntt ntt
deterioration category repair cost (JPY)

A1 2313000

A2 771000

B 385000

C 154000
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 Evaluation of budget allocation strategy  

Σ

Σ

 

allocation strategy B/C

equal allocation 1

allocation considering line length 1.09

allocation considering tunnel soundness

before repair, operating revenue
1.28

2010
S C B A2 A1

before1940 0 0 0 0 0

1940s 0 0 0 0 0

1950s 0 0 0 0 0

1960s 0 0 0 0 0

1970s 4095 1504 358 527 5

1980s 2298 933 169 174 4

1990s 0 0 0 0 0

2000s 0 0 0 0 0

repair cost 110.7 million JPY

2010（after repair）
S C B A2 A1

before1940 0 0 0 0 0

1940s 0 0 0 0 0

1950s 0 0 0 0 0

1960s 0 0 0 0 0

1970s 4128 1503 358 500 0

1980s 2307 933 169 169 0

1990s 0 0 0 0 0

2000s 0 0 0 0 0

predict deterioration using a matrix

2011(one year later)
S C B A2 A1

before1940 0 0 0 0 0

1940s 0 0 0 0 0

1950s 0 0 0 0 0

1960s 0 0 0 0 0

1970s 4080 1511 358 507 0

1980s 2286 937 171 175 0

1990s 0 0 0 0 0

2000s 0 0 0 0 0
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