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ABSTRACT: OhashiRiver Bridge was constructed as a part of Matsue No.5 Fbridge with the length ¢
5.2km in Japan. Steel pipe pile sheet faendation was adopted for the foundation of thennmaer. The
bearing layer consisted of sand rock with N valrger than 50. Steel pipe piles were installed hewje
vibratory technique. After installation the insigeil of piles was dug up and concrete was stuffisttefor
increasing the toe resistance of the piles. Sgaliicload test and rapid load test were conductethe sam
test pile. Theapid load test was intended to be performed onrqites piles after comparison with st
load test. The load tests were carried out onpiss with diameter of 1000mm. The test load was a
9000kN. The result of the comparison showed thatullimate capacity of the rapid load test was \eaan
to the static load test, and the stiffness of thed|-displacement relation of the rapid load test insee
resulted from load history by the static load td$te rapid load test was judged to be useful fdrcating
bearing capacities of other piers piles.

1 INTRODUCTION Table 1. Specification of the test pile

Diameter Length Material Wall Position of
Ohashi River Bridge was constructed as a part ofimm) (m) thickness  stuffing concrete
Matsue No.5 Road at Matsue city in Japan. Steel (mm)
pipe pile sheet pile foundation was adopted for theiooo 155  Steel pipe 14 From pile head
foundation of the main pier. Steel pipe piles were -7.1m to -13.0m

installed by water jet vibratory technique. After
installation the inside soil of a pile was dug ugla Table 2. Measurement specification for the test pil

concrete was stuffed for increasing the toe rest&€ta |iem Number  Sensor

of the p”e- However since the effect of the Sngﬁ Pile head 4 Displacement strain transducer
concrete was not clear, it needed to be confirmed. gisplacement

Then vertical pile load tests were conducted. Asta pje toe > Displacement strain transducer
load test and a rapid load test were carried out fo gigpjacement and Steel rod

the same test pile. The rapid load test was in@nde g s
to be performed on other pier's piles after .,
comparison with the static load test.

of pile 2x11 Stain gage
sections

The test pile was embedded into the bearing layer
with the length of 4.2m. Figure 1 shows the soll
2 SOIL PROPERTY AND A TEST PILE boring log and the test pile position. The tese pil

, , was instrumented with the strain gages and the
The bearing layer exists at the depth from GL-10myjgpjacement transducers. The strain gages were
which is sand stone with N value of from 50 t0 125 5ttached at 11 sections along pile axis. The
The sand stone stratum mainly consists of sand anfigplacement transducers were attached at the pile
silt and low cemented, high weathered. _ head and the pile toe. The specification of the
The test pile was a steel pipe pile with the di@net ,easurement is shown in Table 2.
of 1000mm and the length of 15.5m. TheThe test pile was installed by water jet vibratory
specification of the test pile is shown in Table 1. technique. After installation the inside soil ofesi

was dug up and concrete was stuffed.
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Figure 1. Soil property and test pile position

3 STATIC PILE LOAD TEST

3.1 Test method

The static pile load test was conducted according t 10000 | | B
Japanese Geotechnical Society standard, (2002). The g . || f_’?:st’('_*read) i
planned maximum load was 9000kN. Figure 2 ; o~ Sp(Tes) s
shows the load step sequence. The load test was d@ g | Pl
to be finished when displacement at the pile toeqx - el
amounted to 10% of the pile diameter. 2 4000 | 5ol
The equipment of the static load test is shown ing { o //‘
F|gure 3. § 2000 -—Q/ pe
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Figure 2. Load step sequence of the static load tes

Time :t(hour)

Figure 3. Photograph of the Static load test eqaiptm

3.2 Test Results

The pile head load vs. pile head displacement curve
and the pile head load vs. pile toe displacement
curve are shown in Figure 4. The pile head
displacement vs. log t curve is shown in Figurén5.
the figure “t” is holding time at each load steeTl
first limit resistance equivalent to yield resistan
was determined to be 6000kN by the pile head
displacement vs. log t curve. The pile toe
displacement did not achieve to 10% of the pile
diameter at maximum load step of 9000kN. The
second limit resistance equivalent to ultimate
resistance was estimated to be 9365kN by the
Weibull distribution approximation method as
shown in Figure 6.
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Figure 4. Pile head load vs. displacement curves
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Figure 7. Axial force and shaft resistance distidoufrom the results of the static load test

The axial force of the test pile and the shaft

resistance calculated by the axial force are shiown

Figure 7. This figure also shows the record of theé! RAPID PILE LOAD TEST
water pressure during installation by water jet

vibratory technique. Shaft resistance at the deptfi-1 Test method

from -5.5m to -12m was 78kNfmwhich is only Hybridnamic rapid load test (Miyasaka et al. , 2008

78% of design value for a driven pile. The reasbn oVas carried out for the test pile five weeks after
° J b tatic load test. Hybridnamic test is one of aigalt

the low resistance is considered with since wate?‘iIe load test methods which excites rapid load by

pressure was high there. The other hand sh ling a heavy weight to a pile head. Hybridnamic

Ire5|stanc§ at thlf ‘;'g]th from -12m to toe Ievell Wagshion which is an elastomer sheet stuck on & stee
arge to be 596kN/msince water pressure was low y5te was innovated for the Hybridnamic test. The

there. The axial force at the depth of -12m wagjypridnamic cushions on a pile head are able to

6924kN which is 90% of the total load. translate impact force by falling a weight to

The axial force at section 11 with the depth ofgesirable loose rapid force. An equipment of

-13.8m considered to be toe resistance was 3725kMNlybridnamic test with a falling weight of 22ton is

This shows that stuffing concrete contributed toshown in Figure 8. The specification of the test

increase the toe resistance. equipment for this project is shown in Table 3. The
maximum planned load was 9000kN and planned
relative loading duration!. was 7.0.
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Figure 8. Photograph of the Hybridnamic load testigment ) . . Tmelseo ) .
Figure 10. Time histories of axial forces from Hgmamic test

Table 3. Specification of the Hybridnamic load test

Pile length (m) 15.5

Stress wave velocity (m/s) 5120 © COMPARISON BETWEEN STATIC AND

Relative loading duration (ms) 7.0 RAPID PILE LOAD TEST

Loading duration 60

Mass of weight (ton) 22 The rapid pile load test result was compared wigh t
Spring constant of cushion (kN/mm) 120 static result in order to evaluate the applicapiti
Planned maximum rapid load (kN) 9,000 gther bridge piers. The rapid load test was carried

out to the same test pile after the static tese Th
The stati il resist e head disolace static soil resistance vs. pile head displacement
€ stalic soil resistance vs. piié head diSplateme e of the rapid pile load test was added to the

?E%Zkggzuge&at;ﬁ)gotoungg;ni% sﬁgw; irr]ngfgg?econtinuation of the static load test curve in Fegd.

9. The maximum load was 7.611 kN at theAlthough the curve shape of the rapid load test was

maximum falling height of 2.2m. The maximum larger than the initial stiffness of a static curites
static soil resistance was 9,143 kN with the?/mostequalto the shape of the last load cycteef
maximum displacement of 31.7mm resulted fromStatic load test. In Figure 12 the curve of theidap
Unloading point method. The behavior of the statidoad test is drawn on the curve of the last cydle o
resistance curve had become a yield situation sindge static load test. The figure expresses coinciele
the remained displacement was relatively large®f the two curves well.
19.0mm. The time histories of the axial forcesThe axial force distribution and the shaft resis&an
measured by strain gages are shown in Figure 1@istributions are shown in Figure 13. The static
Table 4 shows the result of the Hybridnamic test.  curve is calculated from the final load cycle datal
the rapid load is from final falling with the heigbf

3.2 Test results

Table 4. Result of the Hybridnamic load test 2.2m. It is shown that these curves of Figure %8 al
Maximum displacement (mm) 37.1 : :
Remained displacement (mm) 190 Comparing two test results showed that the rapid

Maimum static soil resistance (kN) 9,14'3 pile load test could apply to the check of the ear
capacity of other bridge piers.




The rapid pile load test was compared with thacstat
pile load test. The static resistance vs. displacgm
- g;iﬁflf:j;:j: /, curves of the two load tests were well close. The
// - rapid load test was judged to be useful for indncat

/ bearing capacities of other piers piles.
// 1/
// / / REFERECES
2000

.././ % Japanese Geotechnical Society, (2002), “Method Static
/ , Axial Compressive Load Test of Single Piles”

Kageyama, H., Hoshino, M., Sato, K., Miyasaka, Tlakano,

K., Tsuboi, H., Kamei, S., Yoshikawa, S., “Bearing
Fig_ure 11. Comparison between the static and th@dra gjﬁ:ggon c')fPartSt:LeeétatiF::ITD?Ie Ligze'tl:glslt? P:l(\ild?;a:;hoa:‘md
resistance curve ' : '

45th JGS annual meeting, pp.1161-1162.
10000 Kageyama, H., Hoshino, M., Sato, K., Miyasaka, Tlakano,

] / —e— Static load test K., Kobayashi, G., Yamamoto, I., Yoshikuni, M., ‘&éng

8000

10000

8000

6000

4000

Static soil resistance (kN)

Dlsplacement (mm)

—O~ Rapid load test Capacity of Steel Pipe Sheet-pile Well-shaped
/ / Foundation : Part 2. Hybridnamic Pile Rapid LoadtT,e
J Proceedings of 45th JGS annual meeting, pp.1163:116
/ Kusakabe, O. and Matsumoto, T. (1995). “Statnamsgtst of
D/ / Shonan test program with review of signal intergtieh”
4000 /DA Proc. £ Int. Statnamic Seminar, Vancouver, Canada, pp.
_ / 13-122

6000

2000 4 Miyasaka, T., Kuwabara, F., Linkins, G. and Rousche
/ / (2008) “Rapid load test on high bearing capacities3i
0 I Proceedings of the 8th International Conferencettmn
40 60 80 100 Application of Stress-Wave Theory to Piles, Lisbon,
Displacement (mm) pp.501-506.

Static soil resistance (kN)

Figure 12. Comparison between the static and thmdra
resistance curve at the static final load cycle

0 04
[ 1|
1)
-/ o] ----SLT
2 ) : RLT
1 |-®-sLT :
497 —o—RLT f 1
)} |
b I
~ 8 . 6 i
E // '
s 8 8 !
o 1
%) ' |
[a] N |
10 T 104 |
N |
1 1
! 1
12 Se_t 12
- < ~
14 o 14
T T T T 1
0 2000 4000 6000 8000 10000 O 200 400 600 800
Axial force (kN) Shaft resistance (kN/m?)

Figure 13. Distributions of the axial forces ande thhaft
resistance

6 CONCRUSIONS

A static and a rapid pile load tests were carriatl 0
on the same test pile with diameter of 2000mm.

It was shown as a result of the examination that th
test pile has sufficient bearing capacity. Moreovter
also turned out that inside stuffing concrete
contributed to increase of the toe resistance.



