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Synopsis : In this study, a new design method of pile bent structure considering plastic hinge was
proposed on the basis of the beam-column model. Based on the analysis results, it is found that the
positioning of plastic hinge on the pile bent structure was influenced by nonlinear behavior of
material and p-A effect. Moreover, concrete cracking began to occur at the joint section between
the pile and column in case of pile bent structure with different cross-sections. The plastic hinge
can be developed on the pile bent structure when large displacement was occurred, and pile bent
structures can be maintained well only if it is developed on the column part. Therefore, in this
study, the optimized cross—section ratio between column and pile was analyzed to induce the plastic
hinge at the joint section between the pile and column. Based on this, the optimized diameter ratio
of pile and column can be obtained below the inflection point of the bi-linear curve depending on
the relations between column-pile diameter ratio(D./D,) and normalized lateral cracking load
ratio(F/Fpe-pp). And through this study, it is founded that in-depth limit(LAs=0.4%) normalized by
the pile length(Lp) are proportionally decreased as the pile length(Lp/Dp) increases up to Lp/Dp=17.5,
and beyond that in—depth limit converges to a constant value. Finally, it is found that the proposed
limit depth by taking into account the minimum concrete-steel ratio would be more economical
design of the pile bent structure.

Keywords : pile bent structure, plastic hinge, nonlinear behavior of material, p-A effect, column-pile
diameter ratio(D./D,), lateral cracking load ratio(F/Fpe-pp,), in—depth limit(Las=0.4%),
minimum concrete-steel ratio
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a2y ofF 7R o] thdk W& y]Fo] §lo] AFoAs A wEZold tha] FLI HHEHS
it AEsta glon, dFAE SRS o] 8ste] LA BAYAE BASL A= AAelr)
oo E AFgAE A, B4 &4 T U 37 dFdA AlTE ddd dFEAAEs 2689 A
A28 EYR FHAE3H] JEo] Jlest ARE BASAY. s H&3 370 A dxHQl
AAZAL E 49 vewon, dddas & 59 2ol X3 ol EUiE dukstd 248 AeHsHY]
A3k, Lasoass E5 Aol(Lp)= Aafstste] 19 7ol YERATH
X 4 OE AAZRE (A 00dE)
i 755 A A sk Z2AYE BA A2 A
2| a9 |20 | 22 |20 | 22 | 29 | zae | 85 | 29 [ 24 ] A5 a4 Fu
o | ) || m) | 6 | 6N [N em| 2| FR AT FEE ) A A A
(kPa) |(kN/m®)| (kPa) (mm) | (kPa) (kPa)
BPI | 2,500 | 65.2 | 2,500 | 3.6 |12,222.00| 383.61 - |270E+05| 245 |246E+07 E;g:g;: 125 |2.00E+08| 4.00E+05
_ o . H25-65ea _ _
BP2 | 2,500 | 59.5 | 2,500 | 6.4 |15,036.00| 512.14 - |270E+05| 245 | 246E+07 15— 125 | 200E+08] 4.00E+05
H25-80ea _ _
BP3 | 3,000 | 60.9 | 3,000 | 135 |17,461.00 | 491.44 - |270E+05| 245 | 246E+07 150 — 125 | 200E+08| 4.00E+05
. . . H25-80ea _ . _
BP4 | 3,000 | 60.9 | 3,000 | 17.1 |14,991.00| 12.44 - |270E+05| 245 | 246E+07 j5o—0 — 125 | 200E+08| 4.00E+05
. . _ _ H25-80ea| . _
BP5 | 3,000 | 60.6 | 3,000 | 18.6 |18,079.00 | 659.70 - 270E+05| 245 | 2.46E+07 H25-%0ca 125 [2.00E+08| 4.00E+05
. . _ _ H25-80ea| .. _
BP6 | 3,000 | 59.4 | 3,000 | 17.2 |15,657.00 | 586.57 - 270E+05| 245 | 2.46E+07 125-%0ca 125 [2.00E+08| 4.00E+05
. . _ _ H25-65ea -
BP7 | 2500 | 59.5 | 2,500 | 4.6 |14,507.00| 788.35 - |270B+05| 245 | 246B+07 [j5o—= | 125 | 200E+08| 4.00E+05
N R _ _ H25-65ea _
BP8 | 2,500 | 57.2 | 2,500 | 1.6 |11,357.00| 386.67 - |270E+05| 245 | 246E+07 ;5= 125 | 200E+08| 4.00E+05
3 5 HAHETW A8 Ale] A
E LER | BEdo] | FHFE | Hu IRWUE | H2HEIA FHE A BHA 7l o]
= D(m) Lp(m) 3} (kN) (kKN-m) TR EKN-m) | Lacoss(m)
BP1 25 65.2 3,259 34,370 10,860 183
BP2 25 59.5 2,472 37,472 11,099 155
BP3 3.0 60.9 2,282 52,474 20,477 16.2
1AL BP4 3.0 60.9 1,836 51,231 21,021 15.8
e BP5 3.0 60.6 1,687 52,110 21,259 155
BP6 3.0 59.4 1,835 51,585 21,037 156
BP7 2.5 59.5 2,811 43,810 10,944 17.2
BP8 25 57.2 3,649 41,000 16,085 169
oo | UPL 3.0 31.1 2,321 46,000 29,188 11.0
Up2 3.0 337 3,873 46,000 18,963 142
oo | UPS 3.0 34.0 3,303 50,000 19,475 152
UP4 3.0 345 3,079 54,000 19,629 154
22 [ 32713 | Ups 3.0 29.0 3,653 46,000 19,101 163
7k | UP7 3.0 36.4 2,497 50,000 19,629 128
a7k UP8 3.0 16.8 2,127 39,000 19,874 12.8
a7 UP11 3.0 21.1 3,839 46,000 19,080 124
a7V UP13 3.0 27.0 3,684 46,000 19,025 139
IP1 2.0 50.0 1,123 16,000 5,095 12.3
P2 25 465 1,611 29,000 7,330 126
IP3 25 505 1,605 29,000 7,330 12.0
P4 25 53.2 1,169 20,000 7,248 103
o1: IP5 25 52.0 1,067 20,000 7278 146
IP6 25 43.0 1,099 20,000 7,248 19.7
IP7 25 43.0 1,255 18,000 7,248 115
P8 25 42.5 1,255 18,000 7,248 117
P9 25 475 1,238 18,000 7,248 10.1
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