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Systematization of Design Verification and Installation of Steel Pipe Piles

with Pile Loading Tests

Yoshiaki KIKUCHI*
Taka-aki MIZUTANI**
Yoshiyuki M ORIKAWA***

Synopsis

At first, a design and construction flow of pile foundation in the present knowledge and experience
situation is presented to indicate the state of the art of this field in this Technical note. Then, issues of
the design method for the bearing capacity of open-ended piles were presented. To overcome these
issue, mechanism of the development of the bearing resistance of open-ended piles were observed.
Furthermore, currently developed pile loading methods were surveyed and applicable pile loading
methods for estimating the bearing capacity of a pile and construction control used in port facilities
were summarized. Finally new method for estimating pile bearing capacity was presented based on the
above research works and appendices A and B in this note.

Main conclusions of this research are as follows;

1) It is inadequate to apply the existing bearing capacity estimation method used in Japanese

standards utilizing SPT-N values for the piles with more than 50 m embedded length.

2) End bearing capacity of open-ended piles were consisted of both pile annulus and inner friction

between pile and soil inside the pile from pile tip to 2 times of pile diameter.

3) Because of the simplicity of dynamic pile loading tests which are getting popular, they can be

used for the estimation of bearing capacity of piles and pile construction control.

4) New design and construction control method with utilizing the pile loading tests are porposed.

Key Words: design, construction control, bearing capacity of piles, deep embedded piles, large

diameter piles, steel pipe piles, pile loading methods
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HNC-65 [1.3 6.96] 12.3 6.5(1.2 20 | 7,800|Diesel 140] 1,750 | 175 | 4.4
HNC-80 |1.3 7.36] 14.2 8.0[1.2 20 9,600 140[ 1,750 | 175 4.4
HNC-100 |1.3 7.88] 16.8] 10.0j1.2 20 12,000 152 2,000 | 185 4.4
HNC-125 |1.46 6.92] 21.0] 12.5[1.2 20 |15,000] 171] 2,000 | 240 | 5.0
HNC-125 1.55 6.88] 24.8] 12.5|1.2 22 15,000 171 2,000 | 240 5.0 20°
$-90 | S-200 | S-280 | S-400 | S-500 | SC-110{SC-150| SC-200,
/ t-m 9.20 20.4] 28.6] 40.8] 51.0/ 10.7| 14.3] 20.9
/ t-m 0.3 0.7 1.0 2.0 2.0 0.5 0.6 1.0]
/ 50 45 45 45 45 45 45 45
4.5] 10.0] 13.6] 20.0] 25.0 7.9] 11.0f 13.6
9.6] 24.5| 29.0] 47.0f 55.0f 14.1] 18.7] 26.5
IHC
mm 610) 915 915 1220 1220 1020| 1020f 1330
mm 7880] 8920 10190f 9400 10200] 5600] 6380f 5660
bar 280] 250f 300] 250| 300 260[ 280 280
174 220] 700 750 1400| 1400 460 460] 750
kw 40 450 450 880 880 255 255] 400
mm 32 50] 2x 50| 2x 50| 2x 50 38 38| 50
) F

1500



RT

-2.6

b)

END

4)

(50)60
(35)40

25)30

E m¥piy

(16)20

(1010

12

-2.7
-2.8
240KR
180KW
T20kE
OKE
4 6 12 2
G5 ®) @.5) 16
MEHLEE O
600 mm
I5m
N 30 3m
N 15 4 m
N N 50
N 100
-2.7
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EP-120 3675 2470 1265 18.3 0 547.0 0 5.1 0 403.8 90 300 9300 -
EP-180 4600 [ 2432 | 1404 | 16.7 | 0 8440 | 0 7.4 [ 0 7546 135 400 [ 12000 -
EP-240 8143 3452 1488 9.3 0 1030.0] 0 17.0 | 0 2940.0 180 600 23500 -
EP-270 8143 | 3452 | 1722 11.0 |0 1432.0f 0 16.0 | 0 2940.0 200 600 | 23500 -
EP-320 8868 | 3730 | 1720 11.3 |0 1824.0f 0 12.0 | 0 3528.0 240 800 | 29500 -
ZERO-120VR 3619 1770 1310 18.3 0 567.9 0 7.2 0 421.8 90 300 7140 800
ZERO-160VR 3984 | 1968 | 1411 16.3 | 0 6811 [ 0 82 | 0 637.7 120 400 9800 850
ZERO-200VR 6810 [ 2650 | 1693 13.3 |0 1116.2 0 9.8 |0 1569.6 180 600 | 19800 | 1350
ZERO-320VR 8205 3500 1785 11.7 |0 19435] 0 13.5 |0 3531.6 240 800 31300 | 2530
ZERO-400VR 8101 | 3714 | 1850 13.3 |0 22324( 0 9.2 |0 3139.2 360 1200 | 42960 [ 2700
ZERO-640VR 9600 4460 2380 11.7 [0 3887.0] 0 15.2 |0 7063.2 480 1600 [ 62300 | 5000
VM2-25000A 7106 2650 1470 10.3 1046.0 19.4 2452.5 150 500 15600 | 1300
VM4-30000A 8564 | 2950 | 1581 11.0 1431.6 15.5 2943.0 200 600 | 21500 | 1300
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VS-500 3877 1610 1183 18.3 | 544 731 | 6.7 9.0 |402.1 539.4 90 300 6900 520
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4 4,800 1,600 630 4,160
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