
Rapid Load Tests on Steel Pipe Soil-cement Piles of 
Bridge Abutment for Design Bearing Capacity 
Examination (Part 2: Test results) 

Nakayama A., Lin S. (Jibanshikenjo Co.), Hidaka M. (Nakanihon 
Engineering Consultants Co.), Kotani K. (Hanai Corp.), Watanabe 
K. (Aichi Institute of Technology) 

 

 
 

 
 
 

 
 

 

 
 
 
 
 

 

247 
R3 

ULPC ULPC_CM
 

 

No. 9 No. 35 RLT 22 
ton h = 0.2  2.2 m

6 No. 35
 

-1 h = 2.2 m RLT Frapid

w v
tL = 44.3 ms Tr = tL /(2L/c) = 6.75

ULPC
Rsoil_ULPC Frapid  

 

-1 No. 35  
ULPC Rsoil_ULPC  

 
 

-2 Fd Fu

ULPC_CM Rsoil_case (= Rt)
 

-3 RLT Rsoil

Kamei et al. (2022) Tr  5
Rsoil

= 0 Rsoil  
Rsoil_ULPC Rsoil_case Rsoil_ULPC

Rsoil_case  
 

 
-2 No. 35 Fd Fu  
ULPC_CM Rsoil_case  

 

-3 No. 35 Rsoil  
 

 
-4 No. 35 ULPC  

 
-4 ULPC

Rw w = 8.4 mm 11.7 
MN 6

2 mm  

0
4
8

12
16

0
3
6
9

12

-1.0

-0.5

0.0

0.5

1.0

0.00 0.02 0.04 0.06 0.08 0.10
-300
-200
-100

0
100
200
300

 Frapid

 Rsoil_ULPC

h = 2.2 m

R
ap

id
 lo

ad
 &

 s
oi

l r
es

is
t.,

F r
ap

id
 a

nd
 R

so
il (

M
N

)

D
is

pl
ac

em
en

t,
w

 (m
m

)
Ve

lo
ci

ty
,

v 
(m

/s
)

Ac
ce

le
ra

tio
n,

 (m
/s

2 )

Time, t (s)

tL =  44.3ms
(Tr = 6.75)

0.00 0.02 0.04 0.06 0.08 0.10
0
4
8

12
16

 Fd

 Fu

 Rsoil_case (=Rt)

h = 2.2 m

Fo
rc

es
 (M

N
)

Time, t (s)

0.00 0.02 0.04 0.06 0.08 0.10
0
4
8

12
16

h = 2.2 m

So
il 

re
si

st
an

ce
,

R
so

il (
M

N
)  Rsoil_ULPC

 Rsoil_ULPC (  = 0)
 Rsoil_case

Time, t (s)

0.0 2.5 5.0 7.5 10.0 12.5 15.0
0

2

4

6

8

10

12

14

16

 Frapid

 Rsoil_ULPC

 Rw_ULPC

F ra
pi

d, 
R

so
il (

M
N

)

Displacement, w (mm)

Required capacity

Pile No. 35



-5 0 ULPC
Rw w = 10.8 mm 

11.7 MN  
-6 ULPC_CM

Rw w = 10.6 mm 
11.7 MN  
 

 
-5 No. 35 = 0 ULPC  

 

 
-6 No. 35 ULPC_CM  

 
-7 Rw w 

Tr = 6.75
ULPC Rw ULPC_CM Rw

 = 0 ULPC ULPC_CM

No. 35 11.7 MN
 

 

 
-7 No. 35 ULPC ULPC_CM  

 

No. 9 -8
Rw w 

No. 35
No. 9 11.7 MN

 
 

 
-8 No. 9 ULPC ULPC_CM  

 
 

-7 -8

 
 

247
R3 A2

 
ULPC ULPC_CM No.9 No.35

11.7 MN
2 

mm
 

ULPC ULPC_CM
= 0

ULPC ULPC_CM
 

 

 
 

 (2023 : 
58

. 
Kamei S., Takano K., Fujita T. (2022): Comparison of static load

test and rapid load test on steel pipe piles in two sites. Proc. of 
the 11th Int. Conf. on Stress Wave Theory and Design and 
Testing Methods for Deep Foundations, Rotterdam, The 
Netherlands: DOI/10.5281/zenodo.7148489. 

0.0 2.5 5.0 7.5 10.0 12.5 15.0
0
2

4

6

8

10

12

14

16
 Rsoil_ULPC (=Frapid)
 Rw_ULPC (  = 0)

So
il 

re
si

st
an

ce
, R

so
il (

M
N

)

Displacement, w (mm)

Required capacity

Pile No. 35

0.0 2.5 5.0 7.5 10.0 12.5 15.0
0

2
4

6

8

10
12

14

16

So
il 

re
si

st
an

ce
, R

so
il (

M
N

)

Displacement, w (mm)

Required capacity

Pile No. 35

0.0 2.5 5.0 7.5 10.0 12.5 15.0
0

2

4

6

8

10
12

14
16

St
at

ic
 re

si
st

an
ce

, R
w
 (M

N
)

Displacement, w (mm)

Required capacity

Pile No. 35

0.0 2.5 5.0 7.5 10.0 12.5 15.0
0

2

4

6

8

10

12

14

16

St
at

ic
 re

si
st

an
ce

, R
w
 (M

N
)

Displacement, w (mm)

Pile No. 9

Required capacity


