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Development of Seismic Retrofit Method Using Shear Reinforcing 

“Best Grout Bar” with Hexagonal Nut Attached at the Tip 
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Development of a Precast-type Guard Fence for Vehicles 

 

40

SB

SB

SB  

 

 
 

 

40

1) 

 

2) 

SB

SB

 

 

 

200mm

RC RC

 

RC 2

 

 

 

100

60

60

80

B 60 A 130 SB 280

A 130

SB 280 SS 650

SC 160 SA 420

(kJ) (kJ)(kJ)

 

- 35 -



 
 

No.41  2015 9  
 

 

RC  

1

2m

RC

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2

 

 

 

 

RC

RC

RC

 

 

 

 

 

 

 

 

 

  

 

f ck 30N/mm2 

   D16 SD345  
D13 SD295A  

 SS400 

 
M27 SS400 

 M24 SS400 

M22 8.8 

(

(

- 36 -



 
 

No.41  2015 9  
 
 

 

270kN

150kN 220kN

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

150kN

210kN RBL3

270kN RBL2

1200

RC

 

 

 

 

 

 

 

 

 

 

 

0

50

100

150

200

250

300

0 1000 2000 3000 4000
(

RBL1

RBL2

RBL3

RBL4

RBL5

0

50

100

150

200

250

300

0 5 10 15 20
(mm

( )

( (343N/mm2 )

  

 

  

- 37 -



 
 

No.41  2015 9  
 

RC

160kN

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SB

A B

 

 

A  

20.0t 75km/h 15  

291kJ  

B  

1.0t 100km/h 20  

 

 

A

B

 

B

SB

 

A

A 12

24m B 6 12m

A B

 

A B  

A

 

 

 

 

 

 

 

50

0

50

100

150

200

250

300

400 200 0 200 400 600 800 1000
(

SLV7

SLV8

SLV9

SLV10

SLV11

SLV12

SLV13

SLV14

 

- 38 -



 
 

No.41  2015 9  
 
 

 

 

 

 

 

 

 

 

 

 

 

RC

RC

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  
  

 

 
 

  
  10ms 200m/s2/10ms

 
 

 

 
 

 6
 

 6
 

  
 

0
200
400
600
800
1000

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
(sec)

- 39 -



 
 

No.41  2015 9  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1000

B

RC RC

 

B

200 m/s2/10ms

 

A B

 

A B

SB

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SB

 

 

IHI  

 

1) 

2013.1 

2) 

2008.1 

 

 

- 40 -



No.41  2015 9

Improvement of Accuracy of Drilling by a Drill Jumbo 

- Development of a Device for Fixing the Tip of a Guide Cell - 
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Predicting Geological Conditions Ahead of a Tunnel Face Highly 

Accurately Using Blasting Vibration Data 
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Development and Application of a Shield Tunneling Technology in Gravel 

Layer 

- Greatly Improving Construction Efficiency by Establishing a Plastic Flow 
Management Method- 

 

CU02A CF640 10

8.3km

 

   

 

 
CF640  

 

40

 

1)

S/C

1)

1)

CU02A CU02A

CF640 CF640

 

 

 

- 53 -



 
 
 

No.41  2015 9  
 

 

CU02A CF640

 

 

 

 

  

CU02A CF640

~

 

 

S/C
 

 
S/C

 
S/C

 

 

CU02A

600mm

600mm

850 mm S/C

 

CU02A

S/C

 

S/C 600mm 30m

L

WHkLP (1)  

 

kWHPL / (1)

P (MPa) 

W: (kN/m3) 

H: (m) 

k: (MPa/m) 

 

1m

=

1m

 

 

800mm 

 

500mm 

- 54 -



 
 
 

No.41  2015 9  
 

5%

12%

2,235 103KJ

1/2 1,040 103

 

 

 

30mm/

23 8 32

34

 

20mm/

9 32

7 34  

20mm/

34

4

 

43%  

34%  

S/C 14%  

9%  

32

 

 

 

 

 

 

(x) (y) (2)

0.99  

)250,20(0005.0 xy  (2)

(2) x 20,250

20,000

 

32

19,700 20,000

32

 

 

- 55 -



 
 
 

No.41  2015 9  
 

32

32 (x)

(y) (3)

0.99  

675.10005.0 xy (3) 

(3) y 1.7mm

32 2mm

32

 

 

  

32

32

32

 

 

 

 

  
    

  =   
 -  0 >0 

    
  0 >0 

    

P1

P0

 

 

P0

P1

P0

P1

0.1MPa 1) 

 

2/3

1/3
2) 

 

>  

 

 

- 56 -



 
 
 

No.41  2015 9  
 

 

K1 (4)  

 

)/(11 VCEK (4) 

PRdrrPE
R 32

0

2
1 )1(

3

4
))2()1(  

)/(2 nvRV  

E1 1

(J) 

V: 1

(m3) 

C: (J/kg K) 

: (kg/m3) 

:  

R: (m) 

:  

P: (MPa) 

v: (m/ ) 

n: (rpm) 

CU02A

K1 (4) 5K

23

28 P=0.15MPa

v=0.025m/

32

28 32 T 32 -28 4K

E2 (5)  

 

TVCE2
(5) 

E2

(4) (5) E1=12.0×103KJ E2=14.6×103KJ

(E1+E2) (E1) 2

 

(E1+E2)

(E1) 2

T2 (6)

 

 

)/(E102 VCTT  

=2 CU02A  

T0:  

 

(6) CF640

T2 31.8 P=0.09MPa

v=0.030m/ T0=27.8

 

(6)

 

CF640

S/C

 

 

  

1

1

 

20 30

46mm/

47% 10.6 kN/m2

 

(6) 

- 57 -



 
 
 

No.41  2015 9  
 

 

 

38 50

38mm/

57% 12.8 kN/m2

32 34

32

 

 

 

 

11%

5%  

2

11%

32 34

 

 

 

 

2

11

32

34

32 34  

 

 

 

 

 

 

 

- 58 -



 
 
 

No.41  2015 9  
 

 

1

45 2

45

 

 

2

1

 

 

CF640 2

2

30mm/

46mm/ 5,470kN m

22.5kN/m2 1/2

2,511kN m 10.3 kN/m2

 

 

 

 

215m 2

15.8mm

1.7mm 10%

K=0.015mm/km

S/C

S/C

11mm 3.5mm

 

No No
1 2mm 7 1mm 
2 2mm 8 0.5mm 
3 2mm 9 1mm 
4 1mm 10 1mm 
5 2mm 11 1mm 
6 1mm 12 1mm 

1.7mm 

 

- 59 -



 
 
 

No.41  2015 9  
 

 

 

 

 

 

 

 

 

1) 

p.2 p.23 pp.37-38 pp.69-71

p.86 2009 

2) E.G.Thomsen J.T.Lapsley R.C.Grassi

Vol.75 No.4 pp.591-603 1953 

- 60 -



No.41  2015 9

Experimental and Numerical Analyses of Low-velocity Pipe Cooling 

- Application to Vertical Pipe Cooling - 
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Three-dimensional Slope Stability Analysis by 

Shear Strength Reduction Method 
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