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A CONSIDERATION ON THE SAFETY CRITERIA AT PILE-HEAD JOINT

IR R* NI R
By Yasuo CHIKATA and Tameo KOBORI

In this paper, the stress transfer mechanism at the pile head joint was studied by
FEM. And the stress distribution modeled for safety check was also investigated. In
the numerical analyses, debonding and slip on the interface between pile and footing
were considered. And also, the effects of the interface friction, the axial load and the
embedded concrete depth into pile on the stress transfer were investigated. Based on
the results of the analyses, some proposals about the stress evaluation for safety check

were made.
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Fig.1 Pile head joint model for FEM analyses.

Table 1 Properties for finite element analyses.

Footing Pile® Joint
E: (MPa) 3.43X 104 3.43% 104 -
ve (<) . 0.17 0.17 -
E, (MPa) - 2.06X% 108 -
vy () - 0.30 -

ks (MPa/m) - - 7.5X10°%

kn (MPa/m) - - 1.6X 108

ko (MPa/m) - - - 7.5X10%

C (MPa) - ~ 0.0
¢ ) - - 30
* Eo, vo: PC pile, Ep, vp: Steel pile
Table 2 Loading condition.

Loading Case | H (MN) V__(MD M_(MN-m)
LC-1C 1.10X 10" § 1.26X10-° | 8.00%x 10-2
LC-2C 1.10x 10! 0.00 8.00x10-2
LC-18 2.50X 1072 | 2.27X10°" [ 4.00X10-2
LC-28 2.50x 10-2 0.00 4,00x10-2

LC-1C, 2C: for PC pile, LC-iS, 28: for Steel pile
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Fig.6 Stress distribution profiles in the footing concrete.
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Fig.8 Stress distribution profiles in a meridional plane (PC pile).

O=me— —g=0
Oz (MPa)

Loading case:
Lc-1c, LC-2C
(in Table 2)

0p (MPa)
(a) LC«lC

G=r+— —8=9

O=me— ~o=9¢
0z(MPa)
-5

0z (MPa)

Op (MPa)
LC-1C (c) LC-2C (d) —2C

(b)
C=0.0(MPa) ,¢=30C C=5.0(MPa),$=30" C=0.0(MPa),4$=30 C=5.0(MPa),s=3C

Fig.9 Stress distribution profiles in a meridional plane (PC pile).
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Fig. 10 Stress distribution profiles in a meridional plane (Steel pile).

Loading case:
Lc-1s, LC-25 %z 04Pa)
{in Table 2)

O=rme— —0=9

f=m— —g=9
Uz(lVISPa)

O=m— —8=p
Uz({\g’Pa)

1
@
=Y
@

I
o

0y (MPa)
Cap plate (a) LC-1S

Fig. 11

Loading case:
LC-1s, LC-28
(in Table 2)

0; (MPa)
(a) LC-1S
C=0.0(MPa),¢=30 C=5.0(MPa),$=30" C=0.0 (MPa),p=30

(b) LC-1S3
C=0.0(MPa),¢=30" C=5.0(MPa),¢=3C

=g+ —g=9

) LC~-18 (c)

0, (MPa) 0 (MPa) 0, (MPa)
(¢) LC—28 @) Lc-28

C=0.0(MPa),¢=30 C=5.0(MPa),$=30

Stress distribution profiles in a meridional plane (Steel pile).

O=rme —08=0¢

0z (MPa) 02 (MPa)

O (MPa)
LC-25

Or(MPa)
(d) LC-28
C=5.0 (MPa) , ¢=3(

Fig.12  Stress distribution profiles in a meridional plane (Steel pile).



WIS SO 2RI 5 —&%

0.0 0.2(m)
O=pe—~ —0=0 O=m— —0=0
upain=
o jan]

(a)LC-1C,C=0.0.¢=30
deform, (x200)

(b)LC-1C,C=0.0,6=30
deform, (x200)

O=m— —O=( f=mr— —0=(

(e)LC-15,C=0.0,¢6=30
deform, (x1000)

(d)LC-18.C=0.0,¢=30
deform. (x1000)

Fig.13 Deformation of pile head joint.
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