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SUMMARY

I. Title

Development facility of pile head using isolate damper

. Research Objections

Objection of research and development is safety of structure.

Nowadays, The 1i1solate facilities have decreased to earthquake load at
support and column. The research and development is effectively decrease
earthquake load in pile head. And The research and development secure a

safety of structures

. Research Contents

The purpose of research is develop isolate damper for reinforced pile head
So, We had established a research project isolate damper. And The isolate
damper is studied to commercialization possibility. We try to draw on

design in constructing bridge and buildings.

. Result of Research & Development

The i1solate damper of research have an effect on structure. So, we had
established detailing research project.

Study on hinge structural system, study on shear spring, study on
behavior of hinge in steel box bridge, study on behavior of hinge in PSC
beam bridge, study on behavior of hinge in building, study on analysis of
underground structure, study on boundary condition of pile head.

The structure used in isolate damper of pile head conducted on study of
structure.

The result of study, isolate damper for pile head i1s effective isolate

facilities.

. Plan for applications

The result of study, isolate damper for pile head predict isolate design of
the world. It predict improvement to internal technology of isolate damper.
We thought that isolate damper for pile head used in pile of many

structure
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(2) P-F system
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(2) WA (7] &4 e -2 ERH)
(7h) w3 A A
PIER SIExE SI=xE 2
NO WEKN) | DEE2A(N) | REKN) | REE2(kN)
P1 (¥=J|x) 0 102.58 0 302.45
P2 (¥=J|x) 0 131.37 0 362.57
P3 (Z=J|x) 1481.45 156.86 484.62 444,40
P4 (2=£D|X) 0 133.63 0 374.10
P5 (2£D]X) 0 110.52 0 277.76
(h 71 724
_ . =2 S et (kN) SHE (KN
PIER NO. StExs (KN) 2 2222 22 2252

COM1 46.67 | 1063.43 | 364.8 | 4915.64 | 1668.02

COM2 35.75 | 319.46 | 1176.45 | 1479.90 | 5355.78

COM1 89.67 | 783.01 | 201.02 | 4518.05 | 1370.49

COoM2 77.43 | 235.21 608.2 | 1363.92 | 4121.19

COM1 | 219.33 | 1734.51 | 220.27 |11314.56| 1386.72

COM2 | 446.97 | 571.65 | 632.15 | 3724.84 | 3927.51

COM1 | 297.92| 634.72 | 177.87 | 4695.58 | 1264.11

COM2 |811.67| 190.65 | 536.35 | 1416.83 | 3811.46

COM1 | 150.41| 1132.47 | 341.94 | 5436.89 | 1561.09

COM2 |389.43| 340.76 | 1023.08 | 1640.15 | 4508.84

= =1 S
otsLE 1 otsLE 2
PIER NO

wW=(kN) [ RIEE2(N)| L=I(GKN) | =2 2HKkN)
P1 (Z=D|x) 0 146.12 0 307.49
P2 (ZD1x) 0 167.89 0 389.61
P3 (ZD1x) 912.77 17413 314.49 374.66
P4 (Z=D|=x) 0 200.21 0 378.90
P5 (L=D|x) 0 107.74 0 206.90




@ ZEARTR A AGH
SIE=X& 1 SIEX& 2
PIER NO. . . . .
WEKN) [REX2HKN) | wS(kN) | BSE2H(KN)
P (ZD|X) 52.72 24.49 17.55 66.28
P2 (ZD|X) 34.91 1417 13.37 41.29
P3 (Z<D|x) 52.21 15.19 19.40 44.89
P4 (U=D|x) 37.62 14.34 14.89 42 .21
P5 (U=J|x) 57.98 23.52 17.90 58.34
@ 7l FA4
=2 ka4 (kN) DO E (KN-m)
PIER NO. |ot==xs&t
kN) | D= ==z Dz |(n=x
) COM1 | 301.13| 437.17 | 203.63 |2456.70| 898.93
P1 (Z=£D|X)
COM2 | 149.54 | 136.19 | 526.71 | 761.54 |2401.14
) COM1 | 607.45| 586.01 | 169.29 |3730.19| 1251.5
Pi1 (ZED|xX)
COM2 |308.14 | 209.06 | 501.32 |1337.59|3580.52
p— COM1 | 648.28 |1068.07 | 180.87 | 7065.91|1563.74
- " | coM2 | 550.28 | 365.46 | 544.40 |2435.07 |4371.47
R COM1 | 976.01 | 495.25 | 178.03 |3635.19|1357.61
P1 (¥=J|=
COM2 | 974.01| 183.54 | 505.51 | 1352.69|3818.61
) COM1 | 681.78 | 516.67 | 201.04 |2696.28|1197.86
P1 (2=D|x)
COM?2 | 565.94 | 157.04 | 528.08 | 820.39 |2736.95
(1) 7ka] 3593 (HDRB)
O w=FEz AAHNGH
SI=X8 1 SI=x8 2
PIER NO. - - - -
WEKN) |[RFE2HKN)| wFKN) |52
P (ZD|X) 0 116.18 0 298.37
P2 (ZD|X) 0 154.26 0 394.14
P3 (Z<D|xX) 968.22 150.28 329.42 :
P4 (ZD|X) 0 158.40 0 365.86
P5 (Z<£D|X) 0 89.21 0 226.21
@ EEHANH HAAAGH
SI=EXE 1 SIEx
PIER NO. . . .
WE(KN) |[DEZR2HKN)| 2=(kN) X1 2H(KN)
P (ZED|xX) 56.95 22.77 17.63 69.12
P2 (ZD|X) 57.21 20.94 17.39 60.19
P3 (2X=D|x) 36.77 13.88 12.03 39.48
P4 (U=D|x) 50.44 14.02 17.77 42 .21
P5 (L=J|x) 37.21 11.86 13.25 36.08
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2

& et (kN) &l

E (kN'm)

DLZ—HS DL_’—FTXIDF DL_—'T Sl

543.54 | 237.57 |2279.78|1007.85

164.86 | 688.25 | 701.29 |2827.79

588.06 | 175.24 |3487.83|1200.83

189.24 | 535.41 |1127.29|3526.02

1161.47| 177.87 | 7614.59|1398.68

391.89 | 550.25 |2579.04|4172.15

517.22 | 168.04 |3362.08 |1284.48

171.20 | 513.74 |1137.53|3871.20

542.95 | 214.45 |2511.7411029.81

163.60 | 627.7 | 759.14 |2730.75

1 ot=sXe 2
Z2HKN) | mE(kN) | FZE2H(KkN)
107.56 0 311.60
1563.85 0 455.76
137.02 304.56 360.33
154.42 0 400.66
85.46 0 239.15
1 ot=sLe 2
Z2HKkN) | WH(kN) | RFE2(kN)
11.82 10.94 35.91
13.08 10.75 35.96
10.47 10.26 32.59
11.03 13.81 34.23
10.20 10.35 31.93




| B & cte (kN) DHE (KN'm)
PERNO.  |8IBZE| () — T — -

COM1 | 107.36 | 464.49 | 137.48 |2448.32| 722.54

COM2 | 64.95 | 140.61 | 403.74 | 742.76 |2107.82

COM1 | 289.33 | 580.61 | 171.63 |3585.24|1322.48

COM2 | 190.39 | 176.53 | 538.89 |1091.61|4096.32

COM1 | 369.88 | 983.65 | 182.18 |6668.34|1571.98

COM2 | 507.13 | 347.81 | 567.6 |2363.17|4765.13

COM1 | 587.78 | 606.7 | 158.19 |4312.17|1347.62

COM2 | 835.22 | 185.2 | 474.31 |1316.95|4115.27

COM1 | 345.26 | 500.31 | 125.37 |2825.96| 790.55

COM2 | 498.28 | 150.36 | 359.11 | 849.67 |2102.32

=) =] [e)
ob. sja s A g
(1) 7% ddd
= = 2 SEHI
2000
1600
z
o 1200
1<}
o
[
_ 3 800
wEgret o
400
0
P1 P2 P3 P4 P5
—e—RIGID 1063.43 783.01 1734.51 634.72 1132.47
——LRB 43717 586.01 1068.07 495.25 516.67
—A&— HDRB 543.54 588.06 1161.47 517.22 542.95
—@— EDS 464.49 580.61 983.65 606.7 500.31
400
£ 300
[0
o
& 200
S
wWEA2 =
_ 100
=13s13
o o
0
P1 P2 P3 P4 P5
—e—RIGID| 3648 201.2 220.27 177.87 341.94
—8—RB 203.63 169.29 180.87 178.03 201.04
—A—HDRB| 237.57 175.24 177.87 168.04 214.45
—®—FEDS 137.48 171.63 182.18 158.19 125.37
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2000
1600
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= 1200
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m=Ea 5 800
orar
400 o m ]
0
P P2 P3 P4 P5
—e—RIGID 1668.02 1370.49 1386.72 1264.11 1561.09
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—@—EDS 722.54 1322.48 1571.98 1347.62 790.55
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(=h)
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l 2.000 ‘ ‘ 2.000 l
ECID : DHECDYTAR FIEEE] 2SS | DHEHDY AR FIEEE
POR), fok = 24 WPa. P (K fok = 24 WFa.
- a0 ] iy - a0
o - o0 1P o - 260 e
Erb - 200000 #Pa Erb = 200000 WPa
1% = 1663 E+12 e 15 = 1669 Er12 e
Iy = 1,119 E12 me Iy = 1,119 E+12 e
ha = 4,142 405 me - i ba = 4142 405 e
PM&t 2t PR TR
by = L0 v .00
o o - 1ERY o I 1o - rems
Pu = 4172.000 K N Pu = 212,000 KN
ha = 21734.70 Kl m ba = 14391.320 KN
= e - MM - - o - M-
s |SEE SREPEpY
[=a=) = = - -
Oz ¥ 22E2(H22@75) (&2 ¥ 22E2(H16, H13 @300)
=D A sdegE2 + 48 UE2 sge 22 + ME2
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ot 22 SEREE SRSEE RN
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=S -EEIPS
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=

22w A A
(1) Ao =3
st 1 = 1.0x3WEdS fA+03xFW3F= a4
ste g 2 = 0.3xTW S A+ 1.0xF g Y
(2) ¥z
(7h) LRk AAA G
SIExE si=xg 2
PIER NO.
DEKN) | RERAKN) [ BDEKN) | DEE2(KN)
Al (Z£I|%) 190.08 50.87 88.66 139.63
SNEFPIES) 105.02 37.68 68.42 81.87
P2 (2=J%) 148.61 69.76 76.92 187.66
P3 (Z=I|X) 126.82 44.62 72.72 105.90
A2 (Z£I|%) 131.63 46.43 64.44 117.08
() 71 A9
FEH2A (kN) 28I (kNm)
PIER NO Frame | ot=X& —= ==z o= |h===
e | 298 | COMI | 2216 | 1217 | 15642 | 11466
P 293 | COM2 | 1031 | 3027 | 7337 | 29942
(REI=) e |95 | COMI | 2277 | 997 | 32684 | 16646
95 | COM2 | 950 | 2213 | 14498 | 41246
e | 295 | COMI | 2606 | 1351 | 13742 | 9127
po 295 | COM2 | 1124 | 3290 | 6298 | 23125
EE=IE) e | 96 | comi | 2205 | 1214 | 2030 | 17151
96 | COM2 | 1076 | 3016 | 13470 | 44977
we | 287 | COMI | 2526 | 1136 | 5034 | s212
p3 287 | COM2 | 1077 | 2746 | 2636 | 23668
EEIES) e |97 | comi | 2772 | 1422 | 15459 | 9247
97 | coMm2 | 1142 | 3473 | 7015 | 23347
(3) W, TE HI
) w=d AN G
SIExE | sl=xg 2
PIER NO.
DEKN) | DERAKN) [ REKN) | DEE2(KN)
Al (Z£I|%) 162.30 50.05 84.02 124.75
P1 (REIIR) 94.61 34.31 67.63 75.03
P2 (2=J]%) 127.50 59.22 62.80 155.69
P3 (Z=I|X) 116.27 41.76 65.48 99.09
A2 (Z£I|%) 128.96 43.02 68.79 101.70

_61_




o X EHed (kN)
PIER NO. Frame | ot=X &t -
me=
293 | com1 | 2125
Abct
' 293 | com2 | 970
(REII=E) 95 | comi | 1717
5hct
95 | com2 | 696
295 | COM1 | 1475
Abct
o 295 | coMm2 | 615
(Z=I1=) 96 | comi | 1491
5het
9% | com2 | 704
287 | COM1 | 1659
Abct
p3 287 | coMm2 | 699
(Z5I1%) 97 | COMi | 1375
Shct
97 | com2 | 578

St=xs 1
PIER NO. - -
= (kN) 1w == 2H(kN)
INREESIES 035.43 64.70
P (REIIZ) 101.78 29.31
P2 (L=D|x) 177.21 68.34
P3 (ZL=I|X) 150.26 46.13
A2 (2D X) 183.48 59.05
(W) 71 A4
_ _ X ket (kN)
PIER NO. Frame | ot= X & —
n=
293 | comi | 2628
=
P 293 | com2 | 1204
(REII=E) 95 | coMi | 2019
shet
95 | com2 | 801
295 | com1 | 2775
Arc
po 295 | com2 | 1111
CESIES) 96 | comt | 2250
shet
96 | com2 | 1080
287 | com1 | 2779
=
3 287 | com2 | 1120
CTESIES) 97 | comi | 2764
shet
97 | com2 | 1101
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Erb = 200000 WPa. Erb = 200000 HPa.
Ix = 3.976 E+12 nm* Ix = 3.976 E+12 nm*
- ] P — P
PM/&I‘.&-E t: - 2azgnng n ti - zazgnng wn
Ky = 2.00 Ky = 2.0
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il Pu = 26695.000 KN i Pu - 26698.000 KN
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o WK WCRN
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6F

SF

SF~Roof

o] FAslFol o AL = F2E
5 7]%°] LRB 1000kNS #-&3 7
ol

p 84

ol
Iz

=
10

4J
P
02
=
bt

SX(EHER)

H

fu

2 M400(beam, Brace) SM490(Column)

03
>
=
2]

v AAzd 9 ek
(1) 2z A
(7}) Column : H700 x 300 x 13/24
(1}) Beam : H400 x 400 x 13/21
(th) Brace : H200 x 200 x 8/12
(2}) Pile : P406.4 x 19
(2) Aol 71AA 44

SM400 SM490

e
03
00
|

400MPa 490MPa

oo
J
0

216MPa ~ 235MPa 294MPa ~ 314MPa

238 W A5 A8t
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() 23 Agatse F o4 v % 5daA Asiaiar.
& | o | o | 4| 5F| 6| 7¢| ¢ | oF [ 10F] 11F| 12F| 13F] 14| 15F| 4F Roof | oot
SEI0IN 14,739,321 nf 11,923.2m2 1,379.84n | 993.6m"
DHEGIE | 3.7kN/m’ 4.3kN/mf 5.2kN/m’
=THGHS | 4.0kN/m’ 2.5kN/m’ 2.0kN/rrf
U KHSHAF (10,643.6kN)
bS] 142,573.989kN
ol 2785

(1) A Fx2=2 WS Fe 98 A& 7I1Z2AFe]o LRB 1000kN<=
AbgaE Ao HgEslon 4785 LRB 1000kNo] i3] 3
Balel 1 E97F Felo] bEd & Y%= El Centro(1542) A7 ¢] X,
Y s 2tz ARl

(2) F2= A AFES HAE M A AT dE T3 dEvt
A48 & glonw PHaEa AT L A4 1]
A AT BHFo] ok ok AAGT ASH R A%
H s kit

Gravity Load Earthquake Load

1 L |
i 7 |

| | | | |
0B ‘ .00 V-

R |11
0.04 - n |
\ w
I
S e S . B g B

=508 4 i |4 MIRLEd ‘
‘ ‘ |
T Tt !

[ 1 H 3 4 H € 7 8 @ 1 9 & 8 1@ 1 @ g
Time (asc) Time (3ec)

Time History Data
Time History Data

LI e e s o s
28 82 3E 40 4% %
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ZA-431% 2 LRB 1000kN 2 &
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LRB = Z(General Link)

g 41.
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744 18kN
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pJESNES LRB 1000kN = Al
S S ==
e 1 == =
=y 1t &
c UM X0 2UE 0 2212.25kNm |+ LM F F2UE : 1821.038kNm
oSN E0) RRUME 1 -2678.74kNm | ¢+ LM E} RL2OUE : -2117.62kNm
(3) M=
pJESNES LRB 1000kN
L A
« UM X B 618.60mm « DM X Bl 561.40mm

9] Alzke] #(Global X WaF)

JIZ=DH LRB 1000kN = A
e e
|
A |
| il |
| | B
| AT “ il H | =l
| i [ [ 1 !
f ARV IVIRIRV TR : L
P | T | v |12 NHHAT FH f -
BN | Y H }
N T T | |
T V I | ]
ey Eameil IEh
] = It |
= I
« Max = 3.794x10°mm « Max = 3.473x10°mm
« Min = =3.743%x10°mm « Min = =3.130x10°mm
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6) #Hats 71e dE=H(Global X &)
JI=10H LRB 1000kN & ZA|
I ﬁ\ N} |
miil ; i ! |
| ] A A i I [
i S i i
| e/l I | |
L H |
| | Hin 1
HiH } A f .
U S
i ‘- B 111 |
+ Max = 676.3 kN + Max = 430.8 kN
6) H3ls 715 EZWE(Global X Wdk)
DiESIPS LRB 1000kN & ZA|
! i f { |
f A i i
| IR IRARNE l i '
AL |
| \ SRR Ti e
| | |
SRR | AL
IS / |
| ! i (A !
+ Max = 2503 kN'm + Max = 1574 kKN'm
(7) LRB 1000kN®] o] & A5 (Local z &)
.

: 1/ /
§ i i AR
I 7111 A
B 2711 1y >
* /I )
o 4
e
A
’W

1d{m)

oa

& 42, LRB 1,000kN 0l&HS(Local z Axis)
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e

Jl=10&

YECE KR HEA

EHHTR

BxH=1,000mmx1,400mm
As=H-900x300x 16x28

BxH=1,000mmx1,400mm
As=H-700x300x13x24
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Ab=2EtE2(D29) Ab=2E & 2(D29)
AECE : AsE EIEENE] JECE  Asswn 2 & 3 o
26 o B P o - B
fy 300 WPa fy = 300 MPa
oy 5 19n (- R
o 20000 10 - oo s
e - o e b - e
T e e - ~ [
a Iy = 1167 E+11 mme @ & Iy = 1,167 E+I1 mne
ha = 1,400 E+06 mm* ha = 1,400 E+D6 mm*
[ Lo - 40000 m
N - 050 eo o0 0.50
> Ky = 0.50 Ky 0.50
10500 e - aene 10300 o - amBr
[ e ) o e
PMAOI-_T";}E 5002600 360 20 6500 100 9100 0000 e+ 21,060 TS0 2300 3450 9600 750 60 0 9200 001500 o 2572
Zeoo) B Zema) BT
125.052 119.762
@Pmin = 29209.430 KN 28747130 KN
653,676 K- 413355 K- 0
eb 17.290 mn eb ;Néﬁﬂ i
b - 15657300 K G - 16060.760 K
oMb = T K- 0 O = B2 KN 0
— — > HEHAHM SHZE — — > AEEAHAMC SHZE
myz Cain - SHEEAY
@Pn = 29209.430 KN (=@ Pmin) @Pn = 28747.130 KN (=@Pmin)
376 KN - m (=M @Mn B KN - m (= Mni
2 b Ag ]
1392000 nm A_rebar 6531.200 mm?
W stoo! - 30304.000 mns Hotoo! - 22876.000 ms
S, oI= YECS HAFK HSA
=2C o = = - = - = - -
= Zgsr 32 + ME2 Zgs 32 + ME2
S o
pEcs
- == .
o112 2 BIE SRII : 448,000,0008
Tl & - — =
P k=X=Y=] (Hile 232/E =g
aSTTT
JlsHEZ
ot H-900x300x16x28 H-900x300%16x%28
S22 S Attl
o 5,540,600,000&
H 6.296,680,0002 .
(=756,080,000)
Mot C2 oo oo | EEFRET e DHA
o | HIEEE S A0 22 o Al
TTAl T S ToZE -
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2 o) = ° ol © 13
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U AAzEA
(1) T+x82
(7h A28 vt F - 6.25%5.3m)
(2) MasF

- = & 2 = = (kN/m)
HF2E2d2E 25.0
Mortar 21.5
= g 22.5
Xl ot = 10.0
3) & A}
b Fel Wz (9)=30°
() BAES AT (Ko)=1-sing=0.5
T = & 2 = & (kN/m)

5o 57 H=E 19.0
52 =3 HASE 10.0

(4) A A+
b WxlsH @ lsua@#@=AF @ 7lsFdTs 057, SUATE
1.40)
() A 0 TS AT AT 0 0.11)
(th) AHbEH{ 0 Sc(vl§- =g EARARE = AGAEH
o A zsA 2d 2 aE A
1) =2
ATz 45 7229 2RV T FHAY F
ste] MRAY &8 e HALolu AFTTERES tFEol F9Ut
Qo 2 =8 Ao 9oz st k7] (Radiation damping)”f
3
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ol

g},

R

1) 143sk%
(7h) TA A= ¢ PROGRAM Woll A 2} A4k

(h AR nAsdE A7t e 29

—~~

(3) EH(Ask7F
(7}) Hh = Wi + Ko x (go + yw x Hi)

@ ASPHALT 37%3}%:0.500x22.500=11.250kN/m?
@ EA} @ 0.450%19.000=8.550kN/m*
@ W Mortal:0.050%21.500=1.075kN/m?*

(th A ngeE (AR5t 9L 49

@ ASPHALT 3 73}%:0.500%22.500=11.250kN/m*
@ EAHA S ola}) ¢ 0.450%10.000=4.500kN/m?
@ "W Mortal : 0.050%21.500=1.075kN/m”

RHA 357

(7}) Hh = Wi + Ko x (go + yt x Hi)

[e) [e]
gj\'é‘ 7C:>]'T‘

@ EL.8.650 0.500%(10.000+19.000x1.000)=14.500kN/m?
@ EL.7.650 14.500+0.500%19.000%1.000=24.000kN/m?*
@ EL.6.650 24.000+0.500x19.000%1.000=33.500kN/m*
@ EL.5.650 33.500+0.500x19.000%1.000=43.000kN/m?
©® EL.4.650 43.000+0.500x19.000x1.000=52.500kN/m?
©® EL.3.650 52.500+0.500x19.000%x1.000=62.000kN/m?
@ EL.2.650 24.000+0.500x19.000x5.000=71.500kN/m*

o [e]
AsE A5

@O EL.8.650 0.500%(10.000+10.000%1.000)=10.000kN/m?
@ EL.7.650 10.000+0.500%10.000%1.000=15.000kN/m*
@ EL.6.650 15.000+0.500%10.000%1.000=20.000kN/m?*
@ EL.5.650 20.000+0.500x10.000%1.000=25.000kN/m*
©® EL.4.650 25.000+0.500x10.000x1.000=30.000kN/m*
©® EL.3.650 30.000+0.500x10.000x1.000=35.000kN/m?
@ EL.2.650 15.000+0.500%10.000x5.000=40.000kN/m?*

(4) AetF (A 89l GL=-1.0m)

(7h) A&t Hh = yw x Hi
@O FF<E#HE : 10.000x0.000=0.000kN/m*
@ sHt-<#E  10.000%(0.000+6.700)=67.000kN/m?

@ EL.8.650 0.000+10.000x0.000=0.000kN/m?

@ EL.7.650 0.000+10.000x1.000=10.000kN,/m?
@ EL.6.650 10.000+10.000x1.000=20.000kN/m?
@ EL.5.650 20.000+10.000%1.000=30.000kN/m*
©® EL.4.650 30.000+10.000%1.000=40.000kN/m?*
® EL.3.650 40.000+10.000%1.000=50.000kN/m*
@ EL.2.650 10.000+10.000x5.000=60.000kN/m?
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=1 3=13==1

o

(5) A AT (A3
(7h) Vo (2717
(b Vs (Adtx
(th Gd (AdetdAS) -
(2h) Ed (24715 : Ed =

el

4%55 © Vs =

Z): Vo =80 x N'1/3
1.0 x Vo
Gd = y/g x Vs™2

2 x (1+v) x Gd

@ 7=

Pt | =S
FAsE

N

HI

¥S

Vo

Vs

Gd

Ed

Kvo

Kv,Kh

Ksb,Kss

0z |4

3

o

2010.30

249

249

125976

327538

218359

20974

6991

40 | 4T

30 20 {0.30

o

249

249

125976

327538

218359

20974

6991

i

Jg

0.30

249

249

125976

327538

218359

21113

7038

i)

olr
%

HT

Vo

Vs

Gd

Ed

Kvo

Kv,Kh

Ksb,Kss

0r | Y

249

199

80625

209624

139750

13423

4474

Ol

249

199

80625

209624

139750

13423

4474

J& |41 | T

249

199

80625

209624

139750

13512

4504

(6) IL-FF

e

Xl ==

HA

= 0.155sec

(7)

TS:

Ty = = 0.554sec

__V
(2.5 Ca)

Tp=0.2XTg=0.111sec

Tp=0.2XTg=0.111sec

3| ?g

R4

N

(8) #a]&oll et nAA

s=

0
1
A

Xl

4

=
o=

=Y

1.5
40h+1

C, = +0.5=0.800

1.5
40h+1

C, = +0.5=0.667

s AREY (755

© 7H&E
T, < Ty < T,0122 5, =2.

AT 1009 =%

5X C, X gxIxC,

IssasE

S0

1.454m/sec?

2.976m/sec’
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(10) FH<dE ARkA9] 85
Po :Ksb,T X(U - Uzb)

zZu

llsxds=&E === NS
0.559KkN/m 1.145kN/m’
(11) &9 AWk e stz

P, =K, x(U,, = Uy)

b 7eTrdrE
z(m) Kh (kN/m?2) | U(zh) (m) |U(Zh)-U(Zb) (m)|P(z) (kN/m2)
1.350 21113.074 | 0.001122 0.000079 1.678
2.350 21113.074 | 0.001116 0.000074 1.557
3.350 21113.074 0.001108 0.000065 1.373
4.350 21113.074 0.001096 0.000053 1.124
5.350 21113.074 0.001081 0.000038 0.811
6.350 21113.074 0.001063 0.000021 0.436
7.350 21113.074 0.001042 0.000000 0.000

() AT
z(m) Kh (kN/me) | U(zh) (m) |U(Zh)-U(Zb) (m)|P(z) (kN/m?)
1.350 13512.367 0.003588 0.002546 34.397
2.350 13512.367 | 0.003570 0.002527 34.151
3.350 13512.367 | 0.003542 0.002499 33.773
4.350 13512.367 | 0.003504 0.002462 33.264
5.350 13512.367 0.003457 0.002414 32.624
6.350 13512.367 0.003400 0.002358 31.857
7.350 13512.367 0.003334 0.002292 30.964

LV, =Gyx f (UR1)

(Wb sk EdB v, =G, < f (Uh2)
(th &9 v, =(V,—V,)/2
= o pICES TP SUYX|&F
Az 0.524kN/m? 1.072kN/m?
sieze 2.785kN/m2 5.701kN/m2
Q=R 1.655kN/mz 3.387kN/m2
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(13) A ¢3¢
A

(FV) ;= (A; X o X Ky < (1—0.015 % Z,)
(b et e
3= Nshsiaz SUYR &=

a2=dE 1.270kN/m? 3.121kN/m?
otE=dE 1.154kN/m? 2.834kN/m?

(th <=9 A
Zi(m) - = s+ 2F(kN/m?)|2 1 & Xl ==& (kN/m?2)
1.350 2A=HH 1.270 3.121
2.350 A=A 1.251 3.073
3.350 A=HH 1.232 3.025
4.350 2A=HH| 1.212 2.977
5.350 A=H A 1.193 2.929
6.350 A=A 1.173 2.882
7.350 A=H A 1.154 2.834

(2h) WA
Zi(m) = = Jls=82F(kN/m?)|S 1 & Xl ==& (kN/m?)
1.350 2A=HH| 0.726 1.783
2.350 A=H A 0.715 1.756
3.350 A=A 0.704 1.729
4.350 A=H A 0.693 1.701
5.350 AZH A 0.682 1.674
6.350 A=HH 0.670 1.647
7.350 AZHH 0.659 1.619

F5A% 9 AT
(1) ol : B9 FA6 he A=we sEHvel et 1g7)
(2) h < 20 m ° dalA, aH = 1.0

b e rE

A},

D¥ots A =8 | XA

T = Eg _
HMAS | Kot # | Xlot+= & =g | =& | oS
COM1 1.200 1.400
ComM2 0.900 0.900 1.600 1.400
COM3 0.900 0.900 |1.600|1.6001.600]|1.400
COM4 0.900 1.400
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(b BogAGFE

NRSkelR=S oA | =5 | XA
ag EE _
2 HMA= | Kot #& | XIot== & = | =2 | o=
COM1 1.200 1.000
COM2 0.900 0.900 1.600 1.000
COM3 0.900 0.900 |1.600|1.600|1.600|1.000
COM4 0.900 1.000
=) 5l =
DAoI= (Kot #) DHEGIE (Kot A)
1 El L A ] h § £'
EH(Xlot= ) EeH(Xlot%= H)
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Type-2 : Polyurethane Disk Sliding Bearing
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(4}) AASHTO LRFD Bridge Design Specification (2004)

Its instantaneous deflection under total load does not exceed
10 percent of the thickness of the unstressed disc, and the
additional deflection due to creep does not exceed 8 percent
of the thickness of the unstressed disc;

[cH£] =& oS0l 2g =J1 B2 F S A3 FHe
t 4

=)
ij PN}
- oo T

Pl

o

10%E 9X &1, J220 2

o OIA3 SHe 8%E EX Ct.

o

b2
o

t

o

The component of the bearing do not lift off each other at any
location; and

2 0t AXNUAME RHE KX 40F0F ST,

1l

o =M

un

[oHe] &

The average compressive stress on the disc does not exceed
35MPa. If the outer surface of the disc is not vertical, the
stress shall be computed using the smallest plan area of the

disc.

[GHE] CIATS ERAUZESHES 35MPas 2 X LO0I0F SHCH. ook
ClAZCS 30| &0 Ot d2 3882 UA39 IHE
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b A FA e EA
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AlEZ 1t max min max Creep min
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g e A7
A8 o
2 ATHAE 4 25 8o R oy, Ay sy PHCHE 9
A2 ofef o
s AQAE R
(1) Zraass
21 & (mm) S M (mm) SR (cm®) | MERHME(m) | mY E2(kg)
6.0 75.47 10.42 59.2
7.0 87.83 12.07 68.9
8.0 100.13 13.70 78.5
406.4 9.0 112.36 15.29 88.2
10.0 124.50 16.83 97.8
11.0 136.60 18.48 107.0
12.0 148.70 20.02 117.0
6.0 93.12 15.96 73.1
7.0 108.40 18.48 85.1
8.0 123.70 21.00 97.1
500.0 9.0 138.80 23.40 109.0
10.0 153.90 25.90 121.0
11.0 169.00 28.28 133.0
12.0 184.00 30.70 144.0
(2) PHC 255
& 2 < (tm)
& (mm) | SM(mm) e — mg S (kg)
Cage] g
A 5.5 8.3
400 65 B 7.5 13.5 178
C 9.0 18.0
A 7.5 11.3
450 70 B 11.0 19.8 217
C 12.5 25.0
A 10.5 15.8
500 80 B 15.0 27.0 274
C 17.0 34.0
A 17.0 25.5
600 90 B 25.0 45.0 375
C 29.0 58.0
(7 WEFREER Fxe AL A 9 PHC &7 25 4849
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(1}) AASHTO LRFD Bridge Design Specification (2004)

Its instantaneous deflection under total load does not exceed 10
percent of the thickness of the unstressed disc, and the additional

deflection due to creep does not exceed 8 percent of the thickness

of the unstressed disc;

=
12

(4] % stzo o@ 27 AW ¥ SPuve] Pra FAe
10065 WA @i, axd g F7b Ade ¥ sdaeel taa
o) 8%% WA folok e}

The component of the bearing do not lift off each other at any

location; and

(a1 2] e FAES o= AAoNAME FFHA Folof

The average compressive stress on the disc does not exceed

35MPa. If the outer surface of the disc is not vertical, the stress

shall be computed using the smallest plan area of the disc.
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