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Abstract
Keywords : Taiwan seismic design code, seismic design requirements for seismically
isolated structure, seismic design requirements for structures with damping systems,
revisions of design codes, near-field earthquake effect.

In 2005, the two new chapters, " Seismic design requirements for seismically
isolated structure ; and " Seismic design requirements for structures with damping
systems ;| , have been firstly approved in the previous version of Taiwan seismic design
code. Afterward, merely the former chapter was slightly revised in the current code,
which was approved in 2011. Following the 921 Chi-Chi Earthquake and the proposing
of new codes, the technologies of seismic isolation and energy dissipation have been
widely applied in many public constructions and private buildings. Until present, there
are more than 150 seismically isolated buildings and 400 damping system embedded
structures. Moreover, in the last decade, such techniques have been applied in bridge
and retrofit structures. The current Taiwan seismic design code still follows the
American FEMA 273 and FEMA 274 standards, which are approved in 1997. However,
according to the FEMA 368 and FEMA 369, approved in 2000, and the afterward
FEMA 450 (approved in 2003), as well as ASCE/SEI 7-05, 7-10, and 7-16, the design
concepts for seismic isolation and energy dissipation have been significantly improved,
such as the linear static and dynamic spectrum analysis considering first and higher
structural modes, and reasonably considering the boundary problems lead from the
variabilities on isolation and energy dissipation devices. Furthermore, several
suggestions have been made for deciding seismic ground motions, adapted for dynamic
time history analysis, owing to the study on the near-field earthquake effects and long
period ground motions. Therefore, in view of the improvements of global seismic
design concept and the near-field ground motions discovered recent years in Taiwan, it
is necessary and imperative to propose a revision for seismic design code on seismic
isolation and energy dissipation.

In this context, this study aims to propose a revision to the current Taiwan seismic
design code considering the latest global seismic design codes and the near-field effects
discovered in Taiwan. The objects are to keep pace with the global developments in the
seismic structural design field and to solve the quality control problems for isolation
and energy dissipation devices in Taiwan. To this end, this study begins with references
collecting and compaction. The American ASCE/SEI 7-16 standard will be focused. On
the other hand, the study on the impacts and effects caused from near-field ground
motions happened in Taiwan will be conducted. Besides, the revisions to seismic design
code, such as requirements of seismic ground motions, seismic design and analysis

process, and testing provisions, could greatly improve the promotion of seismic
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e itz %:ii-f;fﬁ;:}%'b‘_ AR H A2 A FE T 51~ AASHTO (1999) B2a4
B PELRFAPRE - AP EMRR SRR RAY 2 T R

e HBMEI L BRI ERLAfRZATE
o frmpgastrY TR SR Ko FTEZ S E

c BBARRFENTORFATFERE I P FSOZFITIA RS IES - Lo
b R TR R S W

o

c B -oRPEOETRAETRVEGAAFEEY B RS AR
DEN RARLE A ﬁsﬁznﬁﬂyﬁzaf’mﬁﬁévaﬁﬂbﬁki%
B o
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17.1.1 &#@ T &

MT LR W AFT M RS p ¥ 11 F G Chapter 11,

Seismic Design Criteria)

3R “ﬁ.}%% (Base Level) : :}P FEEER Ao + 3 ;—Eﬁém%ﬁ - A -

= # & 4] % s(Displacement Restraint System) : i dp * 1 R A A
BT IRRBAERS B 2o B -

% »ze & (Effective Damping) @ Ff & % 55— B FRIBL PR T 5T 097
iy CEAE e A LR

% >z B (Effective Stiffness) : d [ 2 4 Su(2 2 P IR R~ #)2 e 41 4 "‘,%
MiZ A RHRZRe 2B ATEZE

:r:}_-_ﬁﬁé o

& & % Si(Isolation System) : d FR R~ ~ A 2B @4 2 B - &
SHEHEEZR{EAE L FETOHEIBLITY AR R TTREZ R
Al s s B R R 2~ o

&

I & 7 i (Isolator Unit) : [ & &5 25 kT i M2 L8 w kil
mui’%?;,{*i#«F_J—r lz)’;éi#{i;g—xmlﬁv%xf_oﬁf l[%)‘,y”a [ER -
5%*#€§,A$\ % YLz — S AN ﬂ?ﬁﬁﬁiiiﬁfrﬁﬁgI% e ©

B = =# (Maximum Displacement): [§ & & LK 3EPFOr4R * G < Bl e 245
( & :Jl»é-? Ff_’rs_/k'ji R 4;}?:'{5"1-12 o m%? s} ]:ﬁ;) ° ﬁx“ l:ﬁ)" VA ,’F“ AR JE; Frﬁ«—j‘&‘,ﬁ ,fvb
2P RheETREFEREETE .

#ﬁf'ﬂ (Scragging) © 47 H% A (¢ FEMEL L)W F § BT A R R
s TR TR IR G o ﬂﬂbfua,&?%%ﬁ?ﬁ

B+ B 2 # (Total Maximum Displacement) @ &+ 3,24 ¢ 25 * =B 2 F
e T A R S R Y P RS &Wﬁﬂ“ﬁﬁ%Aﬁﬁi
ZRETM KPR RFIENZ AR R FMERL LD v @ RIEE o &
W HEA WY IR A P RE TR ETE .

B & # % ¥(Wind-restraint System) : £ 4n 3% &4 4] (IR R KSR P ET 2
F ey #ii cnB e R AT ELA B NIRAARY o
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(PR ik 0 ST S L GERAIN 2 P o)

HURBHRRREA?Y G aHs AL 8RS VRR S RIRE D
““L’f#m]’\ FREEAL0 b 2N A,}#m,ﬁ oA SRk S E R iﬁ] sk B
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s ars.2¢,}?7 PN F oA T AT AT A R P fg%%“;; 1) 2L
?'/Q“—L ) IE 4’_%_“% I'&i"* ﬁ%":’-rjl_i&#g'_’ip’ o — BF 'P_ s f;%j\_;gpq,ﬂi_?}:;_]_
1)‘&%&;1‘{&5;‘5 RTF g

WL RR BT BT AR 2 BN R 2GS

2. MABRTORARLRT AL FN “f‘:f'—fﬁfﬁﬁﬂ EFLEAHG ?L.f‘:é:—fﬁ
fﬁn*% g X & J%]&ih;(} Ton “Lﬂ}%p\ ML H A B A gi\?i °

W

L1

o
Ft\' -ﬂ\q,

22 55

2

i\

MK

cﬁ*

—

RBHEYY AR AY U ALARLHET REDEL AR o 2
CU}I“@J$%*$EW&“?W%%ﬁﬁﬁi&%%ﬁ’%Zkﬁi%%
T2 AEHR RS FBEEA  FEE- L R (T
PEA 4T R E A e R R fé] FREF e PP ESE7 Y U BHAR
iB4p = A > %3 FEMA P-58 *© @ & 14 it % 342 (Performance-based Earthquake
Engineering, PFEE)I31 » & & * % H4ie &/F 32 X i (HAZUS)BY o 2=
’*%%ﬁﬂ%ﬁwgwﬁiﬁﬁn&ﬁ BIERR A Sk B R KT
Rirrd A2 FF > FIZ 0SB F B BEPEE T F 2§ &S (Mechanical,
Electrical, and Piping, MEP ) ~ X S &g 40 ki~ M E 2 AN F 5 ZHHARR 2
BEAEZ 3% RSl o

% Cl172-1 &0 BfRAR T2 M EY 4R

Earthquake Ground Motion Level?

Performance Measure Minor Moderate Major
Life safety: Loss of life or serious F, 1 B I F, 1
injury is not expected

Structural damage: Significant E 1 F. 1 I
structural damage is not expected

Nonstructural damage: Significant E1l I I
nonstructural or content damage is not

expected

“F indicates fixed base; I indicates isolated.

# Cl172-1 7 #7350 2 ¢ 2 23 # i 4° FIRIF2ZZHP o #3002
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(Acoustic tile suspended ceiling systems) » » # %% % X P|LE w»fo-k T £ &
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O
H

F- Force

D hax K
FO 1 q @

]
]
/ @), Dm m i
% D- Displacement
]
D=FJKp |
e =T o)

@ Unloading from displacement 0=0,,,=D,
® Unloading from displacement D, <D, s D,+ 2D,
© Unloading from displacement D,,,,= D,+ 2D,

Bl Cl7.2-1 #EmATHIERY L8 Dy 20 T&
%3‘:,\,5%4%’('% Dr'lfis Dy A %g{
B ﬁ’»“)‘!f{-}%;ff_ﬁ% Dipax 22

X

7\ }\ 5&4%% Iﬂ Dl"d - F&_ﬁ%‘/, ¢UK§ ]J\ I‘!’ﬁ% D

B AM A4 4 Cl2220

0.87D,

Drd = D
1+4382m | 113172 (C127-1)
D, D,

Fpb o TEEHE S BHBAG L AA AR Dy !

RHEREY (M REDR Kp 27 ) o' R/BEEKT Fi- B8R4

4% Dyo % C17.23 32 47 2RI Y TR 5 25 3 20.1 f/)i R
KT Fo(#F 5 0.03W I 0.15W) » it £45 D2 = % -

% D32 Dy wd 258 Cl17.2-1 345 R ARBREE Dy % Cl17.2-4 ie
Cl72-5 25| ET §# BT &% =8 (Dy) % 10in 4= 20 in (250 mm %
500mm) FFe Dy iE o

% C17.2-2 # ,@,«5&%1“ # Dy B2 = }PF:’;—T B F!f—(- 2 245 Dimax 2- B T2

Range of Maximum Displacement, D, ., Static Residual Displacement, D,,,

0
= D\,)/(Dr o= D\)
D,

0% Dy £B,
D_vSDmax <Dr+2D}- Dr(Dmax
Dr + 2Dy < Dmax
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% Cl172-3 % FIREREY T2 k'8 R/BEKT Fy™ 2 D.(in)

FD

T(s) 0.03 0.06 0.09 0.12 0.15

25 1.8 3.6 053 7.1 8.9
2.8 24 4.7 sl 9.5 11.9
33 3.6 Tl 10.7 14.2 17.8
4.0 4.7 9.5 14.2 19.0 23.1
5.0 72 14.5 217 28.9 36.1
5.6 92 18.5 27.7 37.0 46.2
6.0 10.7 213 32.0 42.7 583
7.0 14.2 28.4 42.7 56.9 Pilsl
8.0 18.7 374 562 74.9 93.6
9.0 23.7 47.4 i 94.8 118.5
20.1 118.5 237.0 3555 474.0 5925

Note: 1 in. = 25 mm.

~

Cl7.2-4 ¥ BT B A IR B A Duax 3 10in T 2 X X BB H = Dy

D, (in.)

D, (in.) 0.005 0.01 0.02 0.20 0.39 0.59 0.98 1.97

4.0 0.63 060 056 025 016 0.11 0.07  0.04
79 1.28 1.25 1.21 073 050 039 026 0.14
11.9 1.86 1.84 L.79 1.22 090 071 0.50  0.27

15.8 232 230 225 1.67 1.29 1.04 075 043
19.8 272 270 2.66 2.07 1.65 1.37 .01 0.59
237 3.08 306 3.02 243 199 168 127 0.76
209 339 337 334 275 230 197 151  0.92
31.6 368 366 362 305 259 224 175 1.09
35.6 393 391 387 332 285 249 197 1.25
395 416 414 411 356 3.09 273 219 141

Note: 1 in. = 25 mm.
Bold values designate D,,; values of 2 inches or more.

?\ C1725 F" Tﬁ’»_" F@—%f%%)" Dmax - 2011’11 Z ’{( }\§§E‘ﬁ'%fiDrd

D, (in.)

D, (in.) 0.005 0.01 0.02 0.20 0.39 0.59 0.98 1.97

4.0 063 0.60 056 025 016 0.11 0.07  0.04
79 1.28 1.25 1.21 073 050 039 026 015
11.9 1.93 1.90 1.85 128 095 076 054 031

15.8 2.58 2.55 2.50 1.86 145 1.19 0.87 0.52
19.8 323 320 315 247 198 1.65 124 075
237 375 372 367 297 245 208 159 0.99
20 422 420 415 345 290 250 195 1.24
31.6 4.67 464 460 390 333 290 230 1.50
35.6 508 506 502 432 374 330 265 176
395 547 545 541 472 413 367 299 2.02

Note: 1 in. = 25 mm.
Bold values designate D,; values of 2 inches or more.
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Bl B chho Bl R G R F A L LR R B0 R Y R
Fle A ASENY 2 W H TRt b 2 gt REAR TR € - A eI
Rtz R o2 B R E S N L UG RRENE R L H
2 AR TR AIERR T T AR L e A MR T SRR
PREE SR RN ER AR F IR RA T T BA L AR &
(R RT3 =

MR R AP RS L R o MRREEF BRI EE ST S LT 0F

N %@,%&q, N 4E§\1)ﬁ;{(é = 5 - %/5‘1%\»4‘:?‘-—‘7 2K B~ E %ﬁ—@lifiiﬁ@
RS HBIE R C%RE {7 (environmental loads) ~ 14 & K34 HIFH P 2K Lk
BFHEFE -
3 Y N ] Y 7 - 4,
% C12.2-6 $* Arfllid B 2 #1181 7]+ fdk
Lubricated Plain Low
Unlubricated (Liquid) Damping Lead Rubber Lead Rubber High-Damping High-Damping
Interfaces, Interfaces, Elastomeric, Bearing Bearing Rubber Rubber
Variable nor Qg porQy K (LRB), K4 (LRB), Q4 (HDR), K4 (HDR), Q4
Example: Aging and Environmental Factors
Aging, A, 13 1.8 1.3 1.3 1 1.4 1.3
Contamination, 2, 1.2 1.4 1 1 1 1 1
Example Upper Bound, e max) 1.56 2.52 1.3 1.3 1 1.4 1.3
Example Lower Bound. Az, min) 1 1 1 1 1 1 1
Example: Testing Factors
All cyclic effects, Upper 1.3 1.3 1.3 1.3 1.6 L5 13
All cyclic effects. Lower 0.7 0.7 0.9 0.9 0.9 0.9 0.9
Example Upper Bound, Ajyeq, max) 1.3 1.3 1.3 1.3 1.6 1.5 1.3
Example Lower Bound, Xeg. min) 0.7 0.7 0.9 0.9 0.9 0.9 0.9
Aem, max) = (14 (075 % (Aae, max) = 1)) * Aest. max) 1.85 2.78 1.59 1.59 1.6 1.95 1.59
M, min) = (1 = (0.75 * (1 = Aae, min))) * Mftest, min) 0.7 0.7 0.9 09 09 0.9 0.9
Lambda factor for Spec. Tolerance, A (spec max) 1.15 LAS LS 113 1.15 1.15 1.15
Lambda factor for Spec. Tolerance. A(spec, min) 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Upper Bound Design Property Multiplier 212 3.2 1.83 1.83 1.84 224 1.83
Lower Bound Design Property Multiplier 0.6 0.6 0.77 0.77 0.77 0.77 077
Detault Upper Bound Design Property Multiplier 2:1 3.2 1.8 1.8 1.8 2.2 1.8
Default Lower Bound Design Property Multiplier 0.6 0.6 0.8 0.8 0.8 0.8 0.8

Note: hpy is the lambda value for testing and environmental effects.
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LY 4] ., s 2
% Cl12.2-7 $* i@ W p 2 HEg o 513 S
High- High-
Rolling/ Plain Lead rubber Lead rubber Damping Damping
Unlubricated Lubricated Sliding, Elastomerics, bearing bearing Rubber Rubber
Variable PTFE, 1 PTFE, p K2 K (LRB), K2 (LRB), Qs (HDR), Qs (HDR).K4
Example: Aging and Environmental Factors
Aging, 2, 1.10 1.50 1.00 1.10 1.10 1.00 1.20 1.20
Contamination, - 1.10 1.10 1.00 1.00 1.00 1.00 1.00 1.00
Example Upper Bound, Az max) 1.21 1.65 1.00 1.10 1.10 1.00 1.20 1.20
Example Lower Bound. Az min) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Example: Testing Factors
All cyclic effects, Upper 1.20 1.30 1.00 1.03 1.03 1.30 1.50 1.30
All cyclic effects, Lower 0.95 0.95 1.00 0.98 0.98 0.95 0.95 0.95
Example Upper Bound, s, max) 1.20 1.30 1.00 1.03 1.03 1.30 1.50 1.30
Example Lower Bound, A min) 0.95 0.95 1.00 0.98 0.98 0.95 0.95 0.95
hpM, max) = (1 + (0.75 % (Aae,max) — 1)) * Aftest, max) 1:39 1.93 1.00 1171 1.11 1.30 1.73 1.50
Aem, min) = (1 = (0.75 % (1 = Ao, min))) * Aiest, min) 0.95 0.95 1.00 0.98 0.98 0.95 0.95 0.95
Lambda factor for Spec. Tolerance, Aspec, max) 1.15 LIS 1.00 .15 L15 1.15 1.15 1.15
Lambda factor for Spec. Tolerance, A(spec, min) 0.85 0.85 1.00 0.85 0.85 0.85 0.85 0.85
Upper Bound Design Property Multiplier 1.60 222 1.00 127 127 1.50 1.98 1.72
Lower Bound Design Property Multiplier 0.81 0.81 1.00 0.83 0.83 0.81 0.81 0.81
Detault Upper Bound Design Property Multiplier 1.6 2.25 1 1.3 L3 L5 2 1.7
Default Lower Bound Design Property Multiplier 0.8 0.8 1 0.8 0.8 0.8 0.8 0.8

Note: hpy 1s the lambda value for testing and environmental effects.
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Table 17.5-1 Damping Factor, By,

Effective Damping, [y

(percentage of critical)®” By Factor
<2 0.8
5 1.0
10 1.2
20 1.9
30 1.7
40 1.9
>50 2.0

“The damping factor shall be based on the effective damping of the isolation
system determined in accordance with the requirements of Section 17.2.8.6.
"The damping factor shall be based on linear interpolation for effective
damping values other than those given.
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Total maximum displacement
(maximum considered earthquake
corner of building)

Doy

Maximum displacement
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center of building)

Design displacement
(design earthquake
center of building)

Bl C17.5-1 IR Rk sez 4p M 8 Sodkc
A ovEp
ASCE7-16 ¢ » $3v B+ =45 235 5 2 74(5% 17.5-3) > 4p#3t ASCET-10 %
AEARBRRFRP T TREZF I 50 Praddce POLBIRR
P RREg L N R FRMER T G "Elf‘?é; IS ERP R
FEBRUFERAAEBRPEE AT BRI o Pr 2R Bl K
Y - a‘éﬁw%a‘%\m@ HERE AT IR ERLEA Y iiﬁ%—,ﬁ’&#ﬁﬁﬂ i
THEHEY THFER A28 2 FAYIEREAAE L REE- BTG
TR oAMFENF S RENZ R AERE D NENATEER BT
LB B AEEL RN ZE Y MY EH

754 B RFRT RS
7540 R KA T IBHEAK LT 2 B

SRR RAK LT 0 F FIRR
BHELAME R FER B
SHEYBIER G ~ T REREESY




55 B 2PN ASCE/SEI7-16 [l s Siaea f e

V,=k,D, (17.5-5)

kv =& f b * =84 Dy T (258 17.2-3)2 5 »
(kN/mm)

A
WAl
o
=
K3
i

kip/in.
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Structure above the
isolation system

< Structural elements that transfer
force between isolator units

T 1
Isolator
A unit
I |
VA
\/\
i 1
Isolation Isolator
interface unit
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F- Force I U/p'p::'?”:und:

Nominal Lower-Bound:

- Keue

D- Displacement

DM us DM 18

ASCE 7-10: Vi =Keus X Dyun  (DBE)
ASCE 7-16: Vi = Ketup X Dyus  (MCE)
or  Vp=KiaXx Dyys  (MCE)

B C175-3 LAl R~2 2442 % ~ 7 F BREEF T B

PR BART S AR A AME S R HCERS RS

BoN)o a‘vh’** ASCET7-10 % 8 PR 4 wEE 2 B R4 A& 17.5-

1@

P OBE 2K 0 7 AR R4 S 232 MCER® &> M E R EHHA
@A SMTiL%‘“#T;‘)&‘ o %k Cl17.5-1 % riEH & Rk 22 MERFARKRT 4 &
B L RBAEREFIEZ 2% i ASCE7-103+ 5 2% 3 ) 10%2 + 2

Boom U d RTIET 2 BcE o PR AAR AR A 0~10%F s m H AR

T2 BcE o PN A ABR A 2 K o

Upper Bound Multipliers Ka Yield Level Lower Bound Multipliers Ka Yield Level
MCEy S, =15 1.15 1.6 0.85 0.85
T2 (s) 2.00 2.00 3.00 3.00 4.00 4.00 5.00 5 6 6
Yield Level 0.05 0.10 0.05 0.10 0.05 0.10 0.05 0.1 0.1
New, V, /W 0.80 0.66 0.47 0.42 0.33 0.33 0.26 0.28 0.26
ASCE 7-16/ASCE 7-10 1.02 1.08 091 102 0.84 0.96 0.83 0.82
1.0 0.85

New, V,/W 0.52 0.42 0.27 0.25
ASCE 7-16/ASCE 7-10 1.39 1.01 1.02 412
MCEg S, =1.0 115 0.85 0.85
T2 (s) 2.00 2.00 3.00 3.00 4.00 4.00 5.00 5 6 6
Yield Level 0.05 0.10 0.05 0.10 0.05 0.10 0.05 0.1 0.05 0.1
New, V,/W 0.47 0.43 0.29 0.30 0.21 0.23 0.17 0.23 0.15 0.21
ASCE 7-16/ASCE 7-10 1.08 091 0.99 0.83 091 0.65 0.84 0.76 0.84 0.71
1.35 1.5 0.85 0.85
New. V,/W 0.54 0.47 0.33 0.32 0.24 0.29 0.19 0.22 0.16 0.20
ASCE 7-16/ASCE 7-10 ﬁ 0.99 105 0.90 0.99 0.92 0.94 0.82 0.90 0.81
13 1.3 0.85 0.85
New. V,/W 0.33 0.31 0.24 0.24 0.18 0.20 0.15 0.18
ASCE 7-16/ASCE 7-10 L.16 1.01 L10 0.94 LO5 0.91 1.01 0.89
Note: Dark gray cells indicate that the new elastic design base shears are more than 10% higher than the old provisions; light gray cells indicate 0-10% higher than

old provisions.
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Table 12.3-1 Horizontal Structural Irregularities

R ARG TIAE

Seismic Design
Reference Category

Type Description Section Application

la. Torsional Irregularity: Torsional irregularity is defined to exist where the maximum story 12.3.34 D,E, and F
drift, computed including accidental torsion with A, = 1.0, at one end of the structure 1273 B,C,D,E, and F
transverse to an axis is more than 1.2 times the average of the story drifts at the two ends of 12.84.3 C,D.E, and F
the structure. Torsional irregularity requirements in the reference sections apply only to 12.12.1 C,D,E, and F
structures in which the diaphragms are rigid or semirigid. Table 12.6-1 D,E, and F

1634 B,C,D,E and F

Ib. Extreme Torsional Irregularity: Extreme torsional irregularity is defined to exist where 12.3.3.1 Eand F
the maximum story drift, computed including accidental torsion with A, = 1.0, at one end of 12.334 D
the structure transverse to an axis is more than 1.4 times the average of the story drifts at the 12.34.2 D
two ends of the structure. Extreme torsional irregularity requirements in the reference 1273 B,C,and D
sections apply only to structures in which the diaphragms are rigid or semirigid. 12.84.3 Cand D

12.12.1 Cand D
Table 12.6-1 D
1634 B,C,and D

2, Reentrant Corner Irregularity: Reentrant corner irregularity is defined to exist where 12334 D,E, and F
both plan projections of the structure beyond a reentrant comer are greater than 15% of the Table 12.6-1 D, E, and F
plan dimension of the structure in the given direction.

3 Diaphragm Discontinuity Irregularity: Diaphragm discontinuity irregularity is defined to 12334 D, E, and F
exist where there is a diaphragm with an abrupt discontinuity or vanation in stiffness, Table 12.6-1 D,E, and F
including one that has a cutout or open area greater than 50% of the gross enclosed
diaphragm area, or a change in effective diaphragm stiffness of more than 50% from one
story to the next.

4. Out-of-Plane Offset Irregularity: Out-of-plane offset irregularity is defined to exist where 12333 B,C,D,E,and F
there is a discontinuity in a lateral force-resistance path, such as an out-of-plane offset of at 12334 D,E, and F
least one of the vertical elements. 1273 B,C,D,E,and F

Table 12.6-1 D,E, and F
1634 B,C,D,E,and F

S. Nonparallel System Irregularity: Nonparallel system iregularity is defined to exist where 1253 C,D,E , and F
vertical lateral force-resisting elements are not parallel to the major orthogonal axes of the 1273 B,C,D,E and F
seismic force-resisting system. Table 12.6-1 D,E, and F

1634 B,C,D,E,and F
Table 12.3-2 Vertical Structural Irregularities
Seismic Design
Reference Category

Type Description Section Application

la. Stiffness—Soft Story Irregularity: Stiffness—soft story irregularity is defined to exist where there is a Table 12.6-1 D.E and F
story in which the lateral stiffness is less than 70% of that in the story above or less than 80% of the
average stiffness of the three stories above.

Ib. Stiffness—Extreme Soft Story Irregularity: Stiffness—extreme soft story irregularity is defined to exist 123.3.1 Eand F
where there is a story in which the lateral stiffness is less than 60% of that in the story above or less than Table 12.6-1 D,E and F
70% of the average stiffness of the three stories above.

2. Weight (Mass) Irregularity: Weight (mass) iregularity is defined to exist where the effective mass of Table 12.6-1 D.E,and F
any story is more than 150% of the effective mass of an adjacent story. A roof that is lighter than the
floor below need not be considered.

3, Vertical Geometric Irregularity: Vertical geometric iegularity is defined to exist where the Table 12.6-1 D,E,and F
horizontal dimension of the seismic force-resisting system in any story is more than 130% of that in an
adjacent story.

4. In-Plane Discontinuity in Vertical Lateral l-om: Rcsutmg Element Irregularity: In-plane 12333 B,C,D,E, and F
discontinuity in vertical lateral forc g gularity is defined to exist where there is an 12334 D,E,and F
in-plane offset of a vertical seismic force-resisting element resulting in overturning demands on Table 12.6-1 D,E,and F
supporting structural elements.

Sa. Discontinuity in Lateral Strength-Weak Story Irregularity: Discontinuity in lateral strength-weak 12.3.3.1 Eand F
story imregularity is defined to exist where the story lateral strength is less than 80% of that in the story Table 12.6-1 D,E,and F
above. The story lateral strength is the total lateral strength of all seismic-resisting elements sharing the
story shear for the direction under consideration.

5b. Discontinuity in Lateral Strength-Extreme Weak Story Irregularity: Discontinuity in lateral 12.3.3.1 D,E and F
strength—extreme weak story irregularity is defined to exist where the story lateral strength is less than 123.3.2 Band C
65% of that in the story above. The story strength is the total strength of all seismic-resisting elements Table 12.6-1 D,E,and F

sharing the story shear for the direction under consideration.
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AT ARG Cup P REENRAARE 2T R(u=p, &

M= Hy) °
Table 18.7-2 Force Coefficient,®” C .z
pn<1.0

Effective

Damping « <0.25 a=05 a=0.75 a>1.0 Crrp =1.0°
<0.05 1.00 1.00 1.00 1.00 p=1.0
0.1 1.00 1.00 1.00 1.00 p=1.0
0.2 1.00 0.95 0.94 0.93 p=1.1
0.3 1.00 0.92 0.88 0.86 p=>1.2
0.4 1.00 0.88 0.81 0.78 p=>1.3
0.5 1.00 0.84 0.73 0.71 p=>14
0.6 1.00 0.79 0.64 0.64 p=>1.6
0.7 1.00 0.75 0.55 0.58 p=>1.7
0.8 1.00 0.70 0.50 0.53 p=>1.9
0.9 1.00 0.66 0.50 0.50 p=>2.1
>1.0 1.00 0.62 0.50 0.50 p=22

“Unless analysis or test data support other values, the force coefficient C,,zp
for viscoelastic systems shall be taken as 1.0.

“Interpolation shall be used for intermediate values of velocity exponent, o,
and ductility demand, p.

“C,,r-p shall be taken as equal to 1.0 for values of ductility demand, p, greater
than or equal to the values shown.
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Table 18.7-3 Force Coefficient,>® C -,

Effective

Damping a < 0.25 a=0.5 a=0.75 a>1.0
<0.05 1.00 0.35 0.20 0.10
0.1 1.00 0.44 0.31 0.20
0.2 1.00 0.56 0.46 0.37
0.3 1.00 0.64 0.58 0.51
0.4 1.00 0.70 0.69 0.62
0.5 1.00 0.75 0.77 0.71
0.6 1.00 0.80 0.84 0.77
0.7 1.00 0.83 0.90 0.81
0.8 1.00 0.90 0.94 0.90
0.9 1.00 1.00 1.00 1.00
> 1.0 1.00 1.00 1.00 1.00

“Unless analysis or test data support other values, the force coefficient C,,py
for viscoelastic systems shall be taken as 1.0.
“Interpolation shall be used for intermediate values of velocity exponent, o.
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3.1 2B 3-3.15% - d B ¥ EE¥ 1i{¥a > 4o ASCE7-16 #7if » + :‘rs,f‘:;%ﬁéf%/éii
RS AR BERE BB R A AR R FEAS R BAR S P
BIRPL AR BS  EFRR AR R 4@ T o LI Jg,_rﬂ(%i.%‘;:
FHONYRE 22T R) BT T FIEIER AR R B R T
DT A IR AR 0 T R P B G T i R PR ahil £
2 X a¢4¢mwwg%wﬂ7PJmT%oﬁmwﬁg@ﬁgﬁaﬁ%%
BB §FTLIER &SI R R 4o o BEART R T I R R & M A e
Bt o RRIrE R BMAE L B hEE R 0 P - R F BAa3338¢ 2 k&
(FI1E 33 B3 5 s Ll B ARE S R4 /}ﬁw Py o Fp o P ER R
MAAHEION T ERR AR R oD R E ‘iq\l‘séﬂ}]&#lﬁ 4 2 B 4o
ﬁipiié%m%’iﬂﬁﬁgw‘ieé#@ﬁ%m» LE BN LAY
“Mﬁﬁ%*”%4‘ﬁf’fﬂﬁﬁfsa MR R R R
Frg B b RS s R o T - S G ol AERRY L T LT fRF] ) A
ﬂmﬁﬁﬁ%*ﬁﬁwiﬁm%vJQﬁ’é’“ﬁﬁ*ﬁ%ﬁiﬁﬁ%r%’
BB SN T GO R 23K B Y R A B R K
%*4@§m%%?°%ﬂmivéwgﬁa; I SR DA SRR Ly
FEOFPEFRATEA -

IS EER LR EIRE AR S SEA S-S Sl Yo Y
ﬁ]m#i)a P B R v R MR RA KATA e B4 5 M2 48% o g R IREE I
R AR R AR o HHH R T L FEAFEFRR L KE G P A EM P
PRk gk o P FATIE R F o AREIRIE R A K F] S 0T R RIT
€F - B PRTE RN G ST g R AR R PR F
B BIRATIE R A KL JUG R R4 A FT)50 0 §ARITNE MR R K SRR D
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F=E HmbIITBURER]

£03.120 P ERER GABMRE L2 R RliE
ol |e& | Ty | Ep | Oa | ap | Dy | Ta | Tw | Ap | Dp
1 ° ° °
- 2 ° ° °
3 ° ° °
4 ° ° °
B 5 ° ° °
- 6 ° ° °
7 ° ° °
8 . ° °
= 9 ° . .
10 ° ° °

203122 fmb- ¥ AP RAT A @I RS R REB A

parameters site D, (m) oy parameters site D, (m) oy parameters site D, (m) ayp
A 0.044 | 0.527 A 0.074 | 0.466 A 0.091 [ 0.277
T.p=2 Tyr=2 Tor=2
== g T oo0 | 0223 [T L B [ o0rs [ osz0 | T L B[ 016 | 0447
=01 c ooso | 1733 | S 7! c 0052 | oas7 | oY C 0.127 | 0.521
04=003W . : 04=005W : : 0,=0.08W . :
D 0.386 | 1.092 D 0.079 | 3.642 D 0.094 | 0.483
A -0.005 | -0.124 A 0.037 | 0271 A 0.060 [ 0.132
T.p=2 Tor=2 T,p=2
o 052“ B | -0085 | 1779 | "¢ 052“ B | 0009 | 0103 [ OS;C B | 0061 | 0264
Cef = V. Cefr =V Se =V
-0.250 | 0.503 -0.067 | 45.842 0.037 | 0.222
0.4=003W ¢ 04=005W ¢ 0.4 =0.08W ¢
D -0.748 | 1.046 D 0321 | 1224 D -0.082 | -3.346
A -0.041 [-11.675 A 0.012 | 0.100 A 0.042 [ 0.064
T.p=2 Ty = 2s T,p= 25
a= =g L0 | 1312 |7 N B [ o041 [ 127 | T L B | 0026 | 0119
Sy =03 ¢ 1ot | 1o | “7°%° c [ ouss| 1 | “7° % c | -0027 | -0.244
0,=003W 04=005W 0, =0.08W
D -1.061 | 1.032 D -0.520 | 1.130 D 20215 | 2.031
s A 0104 | 0492 | A 0.134 | 0310 5 A 0151 | ~0
off = 3sec off = Jsec T o = 3sec
£o=01 B 0100 | 0527 | . _g, B 0.167 | 0466 | . o4 B 0.205 | 0.277
eff — V- eff — Y- 8/7
0,003 |—C 0045 | 0356 |, _ 05| _C 0177 | 0527 |, _ g |_C 0.252 | 0.424
D -0.195 | 1.639 D 0.112 | 0.446 D 0.285 | 0.522
Ty = dsec A 0.045 [ 0.270 Ty = dsec A 0.087 | 0.162 Ty = Ssec A 0.110 | -0.140
B -0.011 | -0.124 B 0.083 | 0271 | . B 0.136 | 0.132
=02 Eop=02 Eyp=02
ppv I -0.146 | 2.411 " 005w —< 0.038 | 0.178 " o0sm 1—< 0.141 | 0.252
Qu=0. D 0589 | 1153 |24 D 0162 | 9927 |24~ D 0.077 | 0.213
~ A 0.005 [ 0.037 ~ A 0.058 | 0.087 ~ A 0.088 | -0.175
T o = 3sec T oy = 3sec T o = 3sec
. B -0.092 |-11.675| . B 0.027 | 0.100 B 0.094 [ 0.064
Ey=03 Ey=03 Er=03
" oo b—< -0.295 | 1.421 " oosw—< -0.062 | -0.510 008w —< 0.069 | 0.128
Qu=0. D 0015 | o083 |24 D 037 | 1672 |24 D -0.069 | -0.294
Ty = 4sec A 0.164 [ 0.407 Ty = 45cc A 0.194 [ 0.140 Ty = 4sec A 0210 | -0.283
. B 0.189 [ 0514 | . B 0257 | 0365 | . B 0.295 | 0.093
Egp=0.1 $eor=0.1 Cop=0.1
" oo —< 0.170 | 0.521 " oosi—< 0.303 | 0479 " oosm =< 0.377 | 0.302
Q4=0. D “0.004 | 0030 |24 D 0303 | 0530 |24~ D 0.476 | 0.466
Ty = dsec A 0.095 | 0.241 Ty = dsec A 0.136 [ ~0 Ty = dsec A 0.160 | -0.431
‘=02 B 0064 | 0244 | O _ " B o158 | 0209 | ° _ B 0.210 | -0.046
- oosi—C__|-0042 [ -0331 - oosl—C_Jo1a2 | oam o o.0sm —C 0245 [ 0155
Q=0 D 0430 | 1519 |24 D 20003 | 0012 |24 D 0.236 | 0271
Ty = dsec A 0.051 [ 0.129 Ty = dsec A 0.104 [ -0.047 Ty = drec A 0.133 | -0.449
o B -0.023 | -0.123 B 0.09 | 0.117 B 0.163 | -0.089
Ey=03 Ep=03 E=03
0,003 c -0.199 | 7.669 02005 c 0.034 | 0.077 0,008 c 0.166 | 0.082
a D 0.769 | 1242 |¥¢ D -0.227 | -3.065 |4 D 0.078 | 0.100
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#3-1-23 L¢P AR AETAVEEDZERES

parameters site Dy (m) | D,,(m) | parameters site Dy (m) | D,,(m) | parameters site Dy;(m) | Dy, (m)
Ty 2500 |2 ~0 Jowof, . ] A Jooor [ooof, ] A To00s|o0s
7 B | 0001 | 0150 | 2 B || 0.002 | 0.149 B B 0.004 | 0.147
Ep=0.1 Ep=0.1 Ep=0.1
00 I—C 0001 [ o210 | " oo ¢ 0002 [ 0209 | " C 0.005 | 0.206
b D 0.001 | 0.320 b D 0.004 | 0318 b D 0.008 | 0314
7= 250 |A_Jooor Toosr [ T A Toow [ooss [ T A Tooos [ ooe
Lo B Jooor [oror "7 0% B o004 [ooe |2 % B 0.008 | 0.094
T oo 1—C_J 0002 [ 041 < o5 1—C__J 0005 [ 0138 T ot b—¢_J oo [ o3
ap=0 D 0003 | 0215 | 427 D 0.008 | 0210 | “*7% D 0.018 | 0.201
7oy — 2500 |A_Joo@2 [ooar [ " T A Tooos [oow [, T & Too [00
L s B o005 [oo0] 7 B o007 [To0es "7 _ " B 0.018 | 0.054
cof 0 '02 c 0.004 | 0.098 q"ff_ o 65 C 0.010 | 0.092 T 0.1 C 0.025 | 0.076
o= v D 0.006 | 0.149 | 4*° " D 0015 | 0140 | 4* D 0.039 | 0.116
Ty - 3sec |A_Jooor Toiso [ o T A Trooo2 [ouo [ o 1A Toood [oia
5 o B oo [oms | [ 0 B Jooos o] S 0 B 0.006 | 0.221
T oo I—¢_[ro001 0315 v oos 1—C_ 0004 ["0313 T ot b—c_J o008 T 0309
do=v D 0.002 | 0480 | “*° " D 0.006 | 0477 | “*7" D 0.012 | 0.470
7oy 3sec |A_Jooor Toton [ (T A Toooa Toos Iy 1 A [ ooos | 0004
5 0 B Foom [owsi| [ B [ooos [ous| S B 0.012 | 0.141
- oo I—¢_[r0003 [ 0212 < o5 1—C__ 0008 [ 0207 T ot =007 o197
o= D | 0005 | 0323 | “°° D | 0012 | 0315 | “°° D | 0026 | 0301
7oy - 3sec A J o008 Tooo ' oy T A Trooor [ooss [, o [ A Joos [ oose
S oa B | oo [oros | S % B | oo [ooes | 2 % B 0.027 | 0.082
7 oo €| o005 [ o147 - o5 |—C__Joois [o137 T o1 I—¢_Jooss [ oa
o= P D 0.008 | 0224 | 4*° 7 D 0.023 | 0209 | 4*° % D 0.058 | 0.174
7oy —asec |~ Jooor Tooo ' T & Moo Joroo [ 1 A [ 0005 [ oo
: oo B [ ooor [os0 | % B | ooo4 [os | 0 B 0.008 | 0.294
T oo ¢ 0002 [ 0420 v 005 1€ 0035 [ o401 T ot b—c_J oo [roan
o= v D 0.003 | 0641 | 4*° 7 D 0.008 | 0636 | “* D 0.016 | 0.627
7oy —4sec |A_Jooe [osa T 7 (T A Tooos [owsi [ 1A Toor Jo1s
5 —0a B Jooos[o| S B oo [owr | S B 0.017 | 0.188
g oo —C_[T0004 [ 0282 < o5 1—C_ 0010 [T0276 T o1 b—C¢ 10023 0263
o= D | ool6 | 0420 | “°° D | 0077 | 0232 | “° D | 0006 | 0430
7oy —tsee |~ _Joos Toows [ ) T A Foowo [oosr [, [ A oo [ oom
S _oa B Jooos [omo] S B Joos [omsi ] 2 % B 0.036 | 0.109
7 oo € r0007 [ 0.9 7 o5 ¢ 0020 [ 0183 v o1 b—c_Joost [ oiso
o= v D 0011 | 0208 | 4*™ ™ D 0.030 | 0279 | 4*° % D 0.077 | 0.232
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% 3-1- i L = o 2L B 1 oy R e 2k =
#3-1-24 B E =9 LR FET AT EED LRSS R

parameters site ap parameters site ap parameters site ap
A | 0288 A | 0419
T oy = 2sec T o = 2sec T oy = 2scc A 0.486
Eopr=0.1 B _Joaw | T, B o3| " B | 0419
4 : eff — Y- Cer=0.
C 0.169 %
D, =00Im D, =002mp—< 4 2P 1) 0.03m|—C | 9359
D 0.120 D 0.209 ’ D 0.277
A ] 01s8 A | 0237

Ty = 2sec T oy = 2sec T = 2sec A 0.270
5 om0z B fowr | % B fow |7 " B | 0237
S c 008 | “ C oy =0

D, =0.0lm D, =0.02m 0.153 D, =0.03m C 0.199

D | 0.061 D | o111 D | 0151
A 0.089

T o = 2sec T.=2 A 0.126 _ A 0.123

off off sec Ty = 2sec

Sg=03 5100 1 —03 B _JO106 ) . B | 0126

K : eff — Y- f@ﬁ: 3
C 0.050 %
D, =0.0lm D, =0.02m—C 1 0086 by g ogm | —C | 0110
D | 0035 D | 0.063 D | 008
A b
T = 3sec 0.219 Ty = 3sec A 0.342 Ty = 3sec A 0.419
Eq=0.1 B 0.160 Ep=0.1 B 0.267 51,7: 01 B 0.342
C 0.122 K ’
D, =0.01m |— 5 D, =0.02m c 0211 D, =0.03m C 0.279
.084 D 0.152 D 0.209
A .

Ty = 3sec 0.117 Ty = 3sec A 0.191 T = 3sec A 0.237
E=02 B 0.084 _ B 0.145 ‘ B 0.191
S off C =02 Eyp=02

D, =001m 0.062 D, =0.02m ¢ _Jouz p " L € 013

i 0.042 D 0.079 yoo D 0.111

T = 3sec 0.066 Ty = 3sec A 0.106 Ty = 3sec A 0.126
E=03 B 0.047 _ B 0.082 || B 0.011
S off C =03 Eyp=03

D, =001m 0.035 D, =0.02m C_ o063 | - el €] 0.086

D | 0.024 D | 0045 |7 D | 0063
A .

Ty = 4sec 0.176 Ty = 4sec A 0.288 T = 4sec A 0.356
Eqgr=0.1 B 0.127 - B | 0219 | B | 0288
= off : C 0.095 Ceﬂ 0.1 C 0.169 fe__ff=0.l

D, =0.0lm ) 0.065 D, =0.02m o D, =0.03m C 0.230

: D | 0120 D | 0167
A .

Ty = 4sec 0.092 Ty = 4sec A 0.158 Ty = 4sec A 0.204
Eqr=02 B 0.065 - B 0117 | . B | 0158
= off : C Ceﬂ 0.2 feff=0.2

D, =001m 0.048 I ooomb—E—1 %08 1 03 c_ ] 0123

y . , = 0.05m
D 0.032 D 0.061 |’ D 0.087
A .

Ty = 4sec 0.052 T oy = 4sec A 0.089 T oy = 4sec A 0.113
fy=03 |—B 1 0057 _ B | 0066 | . B__| 0089
Ceff = V- C 0.027 Cep=03 c 5050 Er=03

D, =0.0lm ) 0.018 D, =0.02m : D, =0.03m C 0.069

: D | 0035 D | 0049
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parameters site D, (m) ap parameters site D, (m) ayp parameters site D, (m) ap
T, = 3sec A 0.074 0.523 T, = 3sec A 0.087 0.436 T, = 3sec A 0.082 0.316
- B 0.068 0.504 . B 0.117 0.511 . B 0.130 0.421
gg,7-=0.1 C:pf/:O,l ge,7-=0.1
‘—003W C 0.013 0.164 = 0.05W C 0.126 0.529 ‘—008W C 0.173 0.491
Qa=0. D wone | none 120" D 0059 | 0345 |2~ D 0.202 | 0.531
T, = 3sec A 0.015 0.185 T, = 3sec A 0.041 0.268 T, = 3sec A 0.045 0.202
V B none none . B 0.034 0.234 . B 0.064 0.262
Seff = 0.2 Seff = 0.2 Seff = 0.2
’ C none none C none none ’ C 0.064 0.264
0,=0.03W Q4=0.05w 04,=0.08W
D none none D none none D none none
T, = 3sec A none none T, = 3sec A 0.013 0.104 T, = 3sec A 0.025 0.122
Er=03 B none none E=03 B none none Cr=03 B 0.023 0.116
B C none none C none none B C none none
0,=0.03W Q4=0.05w 04,=0.08W
D none none D none none D none none
T, = dsec A 0.111 0.483 T, = 4sec A 0.114 0.365 T, = 4sec A 0.100 0.238
. B 0.135 0.530 . B 0.171 0.462 . B 0.169 0.347
Eep=0.1 Eep=0.1 Eep=0.1
7 C 0.114 0.489 C 0.213 0.517 7 C 0.243 0.433
0,=0.03W Qq.=0.05w 0,=0.08W
D none none D 0.210 0.514 D 0.333 0.511
T, = dsec A 0.044 0.269 T, = 4sec A 0.060 0.233 T, = dsec A 0.057 0.151
=02 B 0.010 0.079 Cp=02 B 0.074 0.272 =02 B 0.091 0.223
o 0.03 C none none — 0.05W C 0.054 0.215 T 0.08 C 0.116 0.266
Q=0 D none none Q4=0. D none none Qu=0. D 0.097 | 0.234
T, = 4sec A 0.001 0.005 T, =4sec A 0.029 0.129 T, = 4sec A 0.034 0.096
Ey=03 B none none E=03 B 0.014 0.066 Ey=03 B 0.047 0.128
) C none none C none none ‘ C 0.038 0.107
0,=0.03W Q4.=0.05w 0,=0.08W
D none none D none none D none none
T, = Ssec A 0.144 0.436 T, = Ssec A 0.136 0.304 T, = 5sec A 0.112 0.183
- B 0.195 0.511 . B 0.217 0411 . B 0.200 0.287
ggﬁ-:O.l C:pf/:O,l geﬁ:O.l
— 0.03 C 0.209 0.529 = 0.05W C 0.292 0.484 — 0.080 C 0.301 0.377
Qa=0. D 0.008 | 0345 |27~ " D 0351 | 0531 |24~ D 0.450 | 0.475
T, = Ssec A 0.068 0.268 T, = 5sec A 0.075 0.195 T, = 5sec A 0.064 0.114
- B 0.057 0.234 . B 0.108 0.258 B 0.112 0.183
Cep=02 Cer=02 $r=02
— 0.03W C none none — 0.05W C 0.114 0.268 0.08W C 0.157 0.240
Qa=0. D wone | none 127" D 0015 | 0047 |2~ D 0.185 | 0.271
T, = Ssec A 0.022 0.104 T, =5sec A 0.042 0.119 T, = Ssec A 0.040 0.074
. B none none V B 0.043 0.121 . B 0.064 0.113
Seff = 0.3 Seff = 0.3 < offi = 03
— 0.03W C none none = 0.05W C none none — 0.08% C 0.074 0.129
Q=0 D none none Qa=0. D none none Qu=0. D 0.017 | 0.032
T, = 6sec A 0.173 0.392 T, = 6sec A 0.153 0.255 T, = 6sec A 0.120 0.144
. B 0.250 0.483 . B 0.257 0.365 P B 0.224 0.238
Eep=0.1 Eop=0.1 Eep=0.1
- .03 C 0.299 0.527 — 0.05 C 0.362 0.447 - 0.08 C 0.351 0.329
Qa=0. D 0251 | oass |24 " D 0483 | 0510 |24~ D 0.554 | 0436
T, = 6sec A 0.089 0.248 T, = 6sec A 0.087 0.162 T, = 6sec A 0.069 0.088
=02 B 0.099 0.269 C=02 B 0.136 0.233 =02 B 0.127 0.151
7 C 0.047 0.150 C 0.166 0.271 ” C 0.191 0.211
0,=0.03W Qq.=0.05W 0,=0.08W
D none none D 0.117 0.207 D 0.262 0.268
T, = 6sec A 0.039 0.127 T, =6sec A 0.051 0.102 T, = 6sec A 0.044 0.057
Cop=03 B 0.001 0.005 Cu=03 B 0.066 0.129 =03 B 0.076 0.096
o 0.03 C none none — 0.05W C 0.045 0.091 T 0.08 C 0.102 0.125
Qu=0. D none none Q4=0. D none none Qu=0. D 0.083 0.104
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parameters site Dy;(m) | D,,(m) | parameters site Dy;(m) | D,;(m) | parameters site Dy(m) | D,(m)
7, —3see IA_J o001 [ 003 [ T A Tooo [o0s6 [, —; ] A 00050051
. B 0.001 | 0035 | . B 0.002 | 0.054 | . B | 0005 | 0076
geﬁ':O.l C_Le/f:o.l C_Lpﬁ':().l
" oo € 0.001 | 0.049 " oos |—< 0.003 | 0.076 ol C 0.007 | 0.107
o= v D 0.002 | 0.074 | ¢ D 0.005 | o116 | “*° " D 0.011 | 0.163
7 —3see I A_Jo0or [ o007 [ T A To00s [ 007 [ — o ] A 0007 | 0036
£ pm02 B 0002 [ 0026 | 0 o B 0005 [ 0040 | 0 B | 0010 | 0055
oon < 0.002 | 0.036 “oos |—< 0.006 | 0.056 ol C 0.014 | 0.076
o= v D 0.004 | 0.055 | ¢ D 0.010 | 0.086 | “* D 0.022 | 0.116
7 —3see AL 0002 [ooia [ T A To0os [ooan [ — o T A o012 | 005
£ pm02 B 0003 [ 0021 |/ B 0008 [ 0031 | B | 0018 | 0038
oon < 0.004 | 0.029 Co0s |—< 0.011 | 0.043 o C 0.026 | 0.053
o= v D 0.006 | 0.044 | “*° " D 0.016 | 0.066 | “* D 0.039 | 0.081
) —see AL 000t [oost [ T A Tooo [ooas [ —, ] A [ 0005 0068
; B 0.001 | 0.046 | . B 0.003 | 0.073 | . B | 0007 | o.101
Sop=0.1 Eur=0.1 E=0.1
oon < 0.002 | 0.065 “oos |—< 0.005 | 0.103 ol C 0.010 | 0.142
o= v D 0.003 | 0.099 | ¢~ D 0.007 | 0.155 | “*° " D 0.015 | 0216
T — s AL 0002 [ 0023 [ T A T o00a [00s6 [, —, ] A [0009] 004
£ =02 B 0002 [ 0035 | 0 B 0006 [ 0034 | 0 ) B | 0013 | 0073
oon < 0.003 | 0.048 “oos |—< 0.009 | 0.075 ol C 0.019 | 0.102
o= v D 0.005 | 0.074 | ¢ D 0013 | 0.114 | 4*7 % D 0.029 | 0.155
T —see AL 0002 [oos [ T A 10007 [ 0027 [ —, ] A | oot6 | 0034
£ =02 B 0004 [ 0027 | S o B 0010 [ooar |7 - B | 0024 | 0051
oon < 0.005 | 0.038 “oos |—< 0.014 | 0.058 o C 0.034 | 0.071
o= v D 0.008 | 0.059 | “*° " D 0.022 | 0088 | “*° D 0.052 | 0.109
T —ssee AL o001 [ 0039 [ T A T o0os [oosr [, s ] A | 0006 [ 0085
. B 0.002 | 0.058 B 0.004 | 0.091 B | 0009 | 0.127
Ep=0.1 Ep=0.1 Ep=0.1
oon < 0.002 | 0.081 Coos |—< 0.006 | 0.127 ol C 0.012 | 0.178
o= v D 0.003 | 0.123 | ¢ D 0.009 | 0.194 | “*° " D 0019 | 0271
T, —ssee AL 0002 [ 0029 [ o T A T o00s [ooss [ — 5 ] A oo [ 006l
£ pm02 B 0003 [ 0043 | 0 B 0008 [ 0067 | 0 B | 0017 | 0091
" oon < 0.004 | 0.060 Coos |—< 0.011 | 0.094 ol C 0.024 | 0.127
o= v D 0.006 | 0.092 | ¢~ D 0.016 | 0.143 | 4* % D 0.036 | 0.194
7 —ssee AL 0003 [ 0023 [ o T A To00s [ 0034 [, — 5 ] A [ 0020002
£ pm02 B 0005 [ 0034 | 0 B oo3 [ 0032 | [ B | 0031 | 0.064
" ooa < 0.007 | 0.048 “o0s |—< 0.018 | 0.072 o C 0.043 | 0.089
o= v D 0010 | 0073 | ¢ D 0.027 | 0.110 | 4*7 % D 0.065 | 0.136
7, —6se AL 0001 [ 0046 [ T A Tooos [oos [, — ] A [o007 [ o0
£ =01 B 0002 [ 0069 | ° o, B 0005 [ o109 | 0 B | 0010 | 0.152
ooz < 0.003 | 0.097 Coos |—< 0.007 | 0.153 ol C 0.015 | 0213
o= v D 0.004 | 0148 | “*° " D 0.010 | 0233 | 4* % D 0.022 | 0325
T —6see AL 0002 [ 0035 [ T A Tooos [oosa |, — ] A o000
£ =02 B 0004 [ 0032 | 0 B 000 [ o080 | 0 ) B | 0020 | 0.109
" oon < 0.005 | 0.072 “oos |—< 0.013 | 0.112 ol C 0.028 | 0.153
o= v D 0.007 | o110 | ¢ D 0.020 | 0.171 | 4* % D 0.043 | 0233
7 —6see AL 0004 [ 0027 [ T A Toono [ooar [, T A ] 0024 [ 0051
£ =02 B 0006 [ 0041 | B o0is [ o062 | 0 B | 0037 | 0076
" oon < 0.008 | 0.058 “o0s |—< 0.021 | 0.087 o C 0.051 | 0.107
o= v D 0012 | 0088 | ¢ " D 0032 | 0.32 | 7 D 0.078 | 0.163
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% 3-1-27 2L P AR S E T E D2 R
parameters site D,;(m) | D,>(m) | parameters site D,;(m) | D,,(m) | parameters site D,;(m) | D,;(m)
7. = 05sec JA_J 000t [ o027 [ c T A Tooor [ 0027 [ o T a o002 0027
‘ B | o001 | 0041 | " B | 0002 | 0041 | " B | 0.003 | 0.040
fg/]’: 0.1 Seff = 0.1 Ceff = 0.1
o0 Cc | 0002 | 0057 " o0s C | 0.003 | 0.057 ol C_ | 0.004 | 0.056
ao=7 D | 0002 | 0087 | “* D | 0004 | 0087 | “*T D | 0006 | 0.086
7. = 05sec AL o001 [ o020 [ c T A To002 [ o020 [ T A [ 0004 [ 0019
‘ B | 0002 | 0031 | " B | 0003 | 0030 | " B | 0005 | 0.029
fg/]’: 0.2 Seff = 0.2 Ceff = 0.2
oo C | 0.003 | 0.043 " o0s C | 0005 | 0.042 ol Cc | 0007 | 0.040
@o= 0 D | 0004 | 0065 | “*7 D | 0.007 | 0064 | “*T D || 0011 | 0.06l
7. = 05sec AL 0002 [oote [ o T A o004 [ oots [, T A [ 0006 [ 0013
‘ B | 0003 | 0024 | " B | 0006 | 0023 | " B | 0010 | 0020
Ey=03 Ep=03 Ep=03
oo C | 0.005 | 0.035 " oo0s Cc | 0008 | 0.032 o Cc | o014 | 0028
ao=0 D | 0007 | 0052 | “*7 D | 0012 | 0040 | “*T D || 0021 | 0.043
. —o75see)—A_J 000t [ooar [ oo T A Too2 [ooar [, oo T A 10003 [ 0040
‘ B | 0002 | 006l | . B | 0003 | 006l | . B | 0.004 | 0.060
Er=01 E=0.1 Ep=0.1
o0 Cc | 0.002 | 0.086 " o0s C | 0.004 | 0.085 ol C || 0006 | 0.084
@o= 7 D | 0004 | 0131 | “*7 D | 0006 | 0130 | “* D || 0009 | 0.128
T —075sech—A_J 0002 [oost [ oo T A T o003 [ o0so [ —, oo T A T ooos [ 002
‘ B | 0003 | 0046 | . B | 0005 | 0045 | . B | 0.008 | 0043
fg/]’: 0.2 Seff = 0.2 Ceff = 0.2
oo C | 0.004 | 0.064 " o0s C | 0007 | 0.063 ol c | o011 | 0.060
o=t D | 0007 | 0098 | “°7 D | ootl | 0096 | “°° D | 0017 | 0.092
T —075sec)—A ] 0008 [ 0024 [, oo T A T 0006 | 0023 [, oo T A T o010 | 0020
‘ B | 0005 | 0036 | B | 0008 | 0035 | . B | 0015 | 0030
Ey=03 Ey=03 Ep=03
oo C_ | 0.007 | 0.051 " oo0s Cc | 0012 | 0.048 o Cc | 0020 | 0.042
o=t D | oot | 0078 | D | oo1s | 0072 | “*T D | 0031 | 0.064
7.~ 1see A o000t 005 [ A [oo02 [oosa | ., T A [o004] 0053
‘ B | 0002 | 0082 | | B | 0004 | 0081 | . B | 0.006 | 0.080
fg/]’: 0.1 fg/]’: 0.1 QQ/‘/‘: 0.1
o0 C | 0003 | 0115 " o0s C | 0005 | o.114 ol c | 0008 | 0112
o=t D | 0005 | 0174 | “*7 D | 0008 | 0173 | “*7 D | 0012 | 0.171
7~ 1see A o003 Tooar [ T A Tooos [ood0o [, A [ 0007 | 0038
‘ B | 0004 | 006l | . B | 0007 | 0060 | . B | 0011 | 0058
fg/]’: 0.2 Seff = 0.2 Ceff = 0.2
oo C | 0.006 | 0.085 " oos C | o010 | 0.084 o Cc_ | o015 | 0081
o=t D | 0009 | 0130 | “°7 D | o015 | o128 | 7 D | 0023 | 0.123
T Isee A _Jo004 [0 | A 10008 [0t | L A | 0013 | 0027
‘ B | 0007 | 0049 | B | o011 | 0046 | . B | 0019 | 0.040
Ey=03 Ey=03 Ep=03
oo C | 0.009 | 0.068 " o0s C | o00i6 | 0.065 o C | 0027 | 0.056
do= o D | 0014 | 0104 | 7 D | 0024 | 0098 | “*7 D | 0041 | 0.086
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+ . . % o ,r 5o N JI IR b 44 wm
% 3-1-28 &= ¢ Lu LB T AL EEI KRS E RIS R
parameters site D, (m) ap parameters site D, (m) ay parameters site D, (m) oy
. A 0.001 | 0.053 A 0.003 | 0.118 A | 0006 | 0209
off — 4S€C = L=
@ B 0002 | 0053 | Ter=2%¢ [T g 0.005 | o11s | Ter=2¢ B 0.009 | 0.209
Car=01 c oo | ooss | ot c 1 oooe | oris | o c || 0013 | 0.209
T, =0.5sec - - Tu = 0.75sec - - Tu = Isec - -
D 0.004 | 0.053 D 0.010 | 0.118 D 0.020 | 0.209
. A 0.002 | 0.042 A 0.005 | 0.094 A | 0010 | 0162
- Oszec B | 0003 | 0042 | 77 =3 [T [ 0008 | 0094 | 77T [T B | 0016 | 0.162
eff = Y- =02 =02
Cof c 0004 | 0042 | e c 0011 | 0004 | c 0.022 | 0.162
T, =0.5sec Tu = 0.75sec Tu = Isec
D 0.007 | 0.042 D 0.016 | 0.094 D 0.033 | 0.162
. A 0.003 | 0.032 A 0.007 | 0.069 A | 0014 | o110
off — 4S€C = =
@ B | 0004 | 0032 | T2 [T 5 | o011 | 0060 | T3 B | 0022 | 0.110
Car=03 c [ ooe | 002 | o c | oots [ oose | <% c | 0030 [ o110
T, =0.5sec - - Tu = 0.75sec - - Tu = Isec - -
D 0.009 | 0.032 D 0.023 | 0.069 D 0.046 | 0.110
_ A 0.001 | 0.023 A 0.002 | 0.053 A | 0004 | 0.093
T = 3sec T o = 3 sec T o = 3 sec
_ B 0.001 | 0.023 B 0.003 | 0.053 B 0.005 | 0.093
Cey=0.1 Cep=0.1 Ep=0.1
C 0.002 | 0.023 C 0.004 | 0.053 C 0.007 | 0.093
T, =0.5sec Tu = 0.75sec Tu = Isec
D 0.003 | 0.023 D 0.005 | 0.053 D 0.011 | 0.093
A 0.001 | 0.019 A 0.003 | 0.042 A | 0006 | 0.075
T gy = 3 sec T = 3 sec T = 3 sec
;02 B 0002 | o019 | ° " 7 B 0005 | o042 | ° 7 7 B 0.009 | 0.075
’ @ 05 C 0.003 | 0.019 Tgi’f 0_75' Cc | 0007 | 0.042 ;’C _1 ' C 0.012 | 0.075
WS T 0004 | 0019 | YTl D [ o010 | ooa2 | YT D | 0019 | 0075
A 0.002 | 0.015 A 0.004 | 0.032 A | 0008 | 0.055
Ty = 3sec T oy = 3 sec Ty = 3 sec
: B 0.003 | 0.015 B 0.006 | 0.032 ; B 0.012 | 0.055
Ey=03 Ep=03 Ep=03
s C 0004 [ 0015 ] = C 0009 [ 0032 | - C 0.017 | 0.055
WS T 0006 | 0015 |t D | o014 | 0032 | M D | 0.026 | 0.055
Ty = 4sec |2 0.001 | 0.013 Ty = 4500 A 0.001 | 0.030 Ty = 4300 A | 0002 | 0.053
s ol B 0.001 | 0.013 o B 0.002 | 0.030 o B 0.004 | 0.053
r & o 5' C 0.001 [ 0.013 Tfj” (;75 C 0.003 | 0.030 fj‘[ 71 ' C 0.005 [ 0.053
WS T T 0002 | 0013 | D | 0004 | 0030 | M D | 0008 | 0.053
~ A 0.001 | 0.011 A 0.002 | 0.024 A | 0004 | 0.042
T oy = 4sec T oy = 4sec T oy = 4sec
i 02 B oot [ oot | "7 B 0003 | 0024 | "1 B 0.006 | 0.042
r 7 0 5' C 0002 [ oot | < 075 C 0.005 | 0.024 T"[ I C 0.009 | 0.042
W T OSECTRTT0 003 | 0011 | YT T D | 0.007 | o024 | M D | 0013 | 0.042
_ A 0.001 | 0.008 A 0.003 | 0.018 A | 0006 | 0.032
T o = 4sec T o = 4sec T oy = 4sec
‘=03 B 0.002 | 0.008 03 B 0.005 | 0.018 03 B 0.009 | 0.032
r @ 0 5‘ C 0.003 [ 0.008 Tfj” 0775' C 0.007 [ 0.018 ff[ 71 ' C 0.012 [ 0.032
W T OSCCTRT 0004 | 0.008 | YT T D | o010 | oo1g | YT D | 0018 | 0.032
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+ . 4 2p o 2 el 54 SRk L 7 % /L 4% m
% 3-1-29 EANY AR 2T B2 REHE RIS R
paramerers site S | P (m) | Dya(m) | pavameters site S | Paatm) | Dyz(m) | parameters site S | Py | Dy pm)
A 0.03 -0 0.286 A 0.03 0.001 0.285 A 0.03 0.001 0285
Dp=03m Dp=03m Dp=03m
B 0.118 0.001 0.243 B 0.118 0.003 0.241 B 0.118 0.007 0.237
Ap=01g = = Ap=01g = 2 Ap=01g = =
C =05 & o is too large {2 »0.5 & o s too large C =05 & o s too large
ay=0.02 =005 @y =001
D >0.5 S o is too large D >0.5 S g 15 too large D =05 £ o 15 too large
A <0.02 & o is too small A <0.02 & g 15 too smail A <0.02 & o is too small
Dp=03m Dp=03m Dp =03m
2 > 2 2
Ap=015g B 0.061 0.003 0.268 Ap =015z B 0.061 0.001 0.270 Ap=015¢ B 0.061 0.002 0.269
2 4 ' 2 207 2 2
ay=002 G 0.192 0.014 0.196 ay=0.05 [ 0.192 0.003 0.207 y =001 4 0.192 0.007 0.203
D =05 £ g is too large D >0.5 S g 15 too large D >0.5 £ o 15 too large
A <0.02 S o s oo small A <0.02 S o 5 roo small A <0.02 < o 15 t00 small
Dp=03m Dp=03m Dp=03m
B 0.037 0.002 0.281 B 0.037 ~0 0.282 B 0.037 0.001 0.281
Ap=02g = Ap=02g Ap=02g
Z 0.113 0.007 0.240 [ 0.113 0.001 0.246 i 0.113 0.003 0.244
ay=0.02 ~ - ay=0.05 - e @y =001 - o
D =05 & o 15 tao large D >0.5 & o 15 too large D >0.5 S o i5 too large
D= A <0.02 & o is fao small D= 0k A <0.02 S o 15 too smail Dy =Dofms A <0.02 & oy is too.small
B 0.074 0.005 0.348 B 0.074 0.001 0.352 B 0.074 0.003 0.351
Ap=01g Ap=01g Ap=01g
%) 0.254 0.030 0.210 C 0.254 0.005 0.235 15§ 0.254 0.014 0.226
ay =002 — —_— ay, =003 = T ay=001 7 =
D =05 & o is too large D >0.5 £ o 15 too large D =05 £ o is too large
Dp =04m A <0.02 | & is oo small Dip A A <0.02 | &g is roo small Dp =04m A <0.02 | &5 is too small
7 7 ~ 3 7
Ap=0158 B 0.037 0.003 0.374 Ap =015z B 0.037 0 0.376 Ap=015g B 0.037 0.001 0.375
G 0.113 0.009 | 0320 & 0.113 0.002 0.327 4 0.113 0.004 0325
oy =0.02 = - wy=0.035 = = = @y =0.01 = S
D >0.5 S g s too large D >0.5 S g 15 too large D >0.3 S o i5 o0 large
Dp =04m A <0.02 | &5 is foo small Dp=04m A <0.02 | & is too smail Dp=04m A <0.02 | & is too small
Ap=02g B <0.02 & o is oo small Ap=02g B =0.02 S g s roo small Ap=02s B =0.02 < o 15 too small
e C 0.072 0.005 0.350 _ C 0.072 0.001 0.354 _ [ 0.072 0.003 0.352
ay=0.02 s =005 @y =001
D 0.388 complex D 0.388 0.014 0.142 D 0.388 0.043 0.113
D=5tk A <0.02 | & is oo small Py =05 A <0.02 | &g is roo small o A <002 | &.pis too small
B 0.051 0.004 | 0456 B 0.051 0.001 0.459 B 0.051 0.002 0.458
Ap=01g Ap=0.1g Ap=01g
4] 0.162 0.018 0.355 & 0.162 0.003 0.369 & 0.162 0.009 | 0364
o, =0.02 = = wy,=0.035 = = ay=0.01 = o
D =05 S o is too large D =03 S g 15 100 large D >0.5 < o 15 00 large
2 = 2 T 2 T i
Dy =S A <0.02 S o s too small Dy =5 A <0.02 & g 15 too small Dp =05m A <0.02 S g 15 too small
23 2 2 o 2 23
Ap=015g B 0.023 0.002 0.480 Ap =015z B 0.023 0 0.482 Ap=015g B 0.023 0.001 0.481
{5 0.079 0.007 0.430 |5 0.079 0.001 0.436 L84 0.079 0.004 0.434
oy, =0.02 = wy,=0.03 = ¢y =001
D 0495 complex D 0.495 complex D 0.495 complex
Dp=05m A <0.02 & o is too small Dp =05m A <0.02 S o s too small Dp=05m A <0.02 £ o is too small
Ap=02g B <0.02 & o 15 foo small Ap=02g B <0.02 & g 15 too small Ap=02g B <0.02 & o is too small
_ (4 0.049 0.004 | 0457 _ (5 0.049 0.001 0.461 _ (& 0.049 0.002 0.459
@, =002 a, =003 @y =001
D 0.21 0.027 0.308 D 021 0.005 0.330 D 021 0.013 0322
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% 3-1-210 e 4 P ERFHFHET A EAIZFREFZFERE DR
parameters site Copf D, (m) oy parameters site Co D, (m) o
Dp=03m A 0.03 0.254 | 0.664 Dp=03m A 0.03 0.272 0.476

B 0.118 | 0.115 | 0.471 B 0.118 0.189 | 0.386
Ap=0.1g - Ap=0.1g -
C >(.5 &y is too large C >(.5 oy is too large
Qq=0.03W - Qq4=0.05W -
D >().5 ¢ oy is too large D >().5 ¢ o is too large
Dp=03m A <0.02 ~0 0.286 Dp=03m A <0.02 | 0.001 0.285
B 0.061 0.155 | 0.674 B 0.061 0.213 0.587
AD:OISg AD:OISg
0.0 C 0.192 | -0.153 | 1.964 0.0 C 0.192 | 0.028 | 0.159
Qa=0. D >().5 & o is too large Qa=0. D >().5 & o is too large
Dp=03m A <0.02 o is too small Dp=03m A <0.02 o is t00 small
B 0.037 | 0.183 | 0.775 B 0.037 | 0.230 | 0.697
Ap=02g Ap=02g
003 C 0.113 | -0.054 | 35.212 0.0 C 0.113 | 0.087 | 0.466
Qa=0. D >(.5 & o is too large Qa=0. D >().5 & o is too large
Dy =04m A <0.02 | ¢ is too small Dy =04m A <0.02 | o is too small
Ap=0.1g B 0.074 | 0.244 | 0.588 Ap=0.1g B 0.074 | 0.307 | 0.433
C 0.254 | -0.132 | -3.352 C 0.254 | 0.081 0.168
Qq=0.03W — Qq=0.05w -
D >0.5 & o is too large D >0.5 & o is too large
Dp=04m A <0.02 o is too small Dy =04m A <0.02 & o is too small
Ap=0.15¢ B 0.037 | 0.283 | 0.739 Ap=0.15¢ B 0.037 | 0.330 | 0.622
C 0.113 | 0.046 | 0.313 C 0.113 | 0.187 | 0.484
Qq=0.03W — Qq=0.05w -
D >0.5 & o is too large D >0.5 & o is too large
Dy =04m A <0.02 | o lS too small Dy = 0.4m A <0.02 | Sop lS too small
Ap=02g B <0.02 & o is too small Ap=02g B <0.02 & o is too small
Qu=0.03W C 0.072 | 0.098 | 0.582 Qu=0.05W C 0.072 | 0.219 | 0.621
D 0.388 | -1.227 | 1.061 D 0.388 | -0.576 | 1.301
Dp=05m A <0.02 & o is too small Dy =05m A <0.02 & o Is too small
Ap=0.lg B 0.051 0.367 | 0.632 Ap=0.lg B 0.051 0.420 | 0.457
C 0.162 | 0.076 | 0.263 C 0.162 | 0.246 | 0.330
Qq=0.03W - Qq=0.05w -
D >0.5 & o is too large D >0.5 & o is too large
Dy =05m A <0.02 ¢ o s too small Dp=05m A <0.02 ¢ o Bs too small
OP4F i e sy U B
Qq=10.03W - - : Qq=0.05w - - :
D 0.495 | -1.443 | 1.095 D 0.495 | -0.666 | 1.601
Dy =05m A <0.02 Copr lS too small Dy=05m A <0.02 Cef lS too small
Ap=02g B <0.02 ¢ oy s too small Ap=02g B <0.02 ¢ o is too small
Qu=0.03W C 0.049 | 0.244 | 0.734 Qu=0.05W C 0.049 | 0.346 | 0.675
D 0.21 -0.601 | 1.172 D 0.21 -0.160 | -25.881
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K] JFEE %] P2 :H s = T B 8] PN 3T I e i 2= R
PRI B P R A 2 5 T ] P AT g 3t R S B S 7 B N Bk R R SRt TR 2 BB &
ZiIxpXn = E

+
£03-12.01 mE 1P 2wt 4 —
= fop st BT AT E T2 kR R AT R
— fo T b

parameters site x
= Sef s parameters | site z
Dp=03m 0.03 0398 = 5 ;‘7 ay parameters | site o =
o B 0.118 012 Dp=03m 03 0.561 = b
p=01g 123 ) B 0118 5310 Dp=03m 0.03 0.648
D, =001lm ¢ >0.5 C g Is too large p=01g c = 5 - A B 0.118 0.278
D >0.5 L s D, =002m >0.3 <o is too large i s =S
] & o 8 too large 4 D =05 : - D,=003m ¢ >0.3 £ off 15 too large
Dp=03m i <002 | Sopis too small A 2 tdr e e D 205 | Sopis toolarge
Ap=0.15g B 0061 0231 Dp=03m|— <0.02 | Sopis too small A 0,02 —— —
e [ 0.192 : Ap=0.15 B 0.061 0366 A gyeliam 02 | Gopis 100 smal
D, =00lm 2 0.068 8l ¢ 5 Ap=015 B 0061 0454
D | 203 | iy D, =0.02m O 0.122 i '
- & gy is too large i D = T D. =003 < 0.192 0.163
_ A 002 | z.4 505 | sgimotarge |70 " s -
Dp=03m 02 | Eopis 700 small | | 2 D | >05 | &gisrooimge
iy B 0.037 o Dp=03m : 0.02 | £.g5is roo small A e ——
D, = 0/01m f—E—} 0113 0129 Ap=02g —— g 12 Tow [ o —
5 AL m e e o 7
) D 05 | 21 D, =002m |— 0.113 0221 Ap=01g - :
. £ gistoolarge | D ~0.5 g D,=003m ¢ 0.113 0.290
Dp=04m A <0.02 | & yis too small A hq \iw i D =05 | £is too larg
e B 0074 T Dp=04m <0.02 | .55 too small T A <002 e e
W | c ETE i Ap=01g B 0.074 0263 p=04m 5 : 02 | & g is too small
: D | 505 | £gi D, = 0.02m —e—i-2254 0.065 Al - b
S g 15 too large ! D 0.5 T D, =003 ¢ 0254 0.000
o PR A cnn2 | & Bl < g is too large pom . -
p=04m 02 | &g is foo small A — i 205 | &pis too large
= B 0037 Dp=04m <0.02 | &.pis toa small = z
Ap=0.15¢ 0.281 Dp=04 A <002 | &
o el € | ous 0.101 Ap=0.15g | B | 0037 0.432 o e S B doa shial
i D | 505 | cpi D, = 0.02m ———{ 113 0.179 Ap=0.13 — g3
& g Is too large : D = = D. =003 C 0.113 0.240
B A <002 | &0 20.5 | Sopis foo large yom = —
p=04m .02 | .05 too small A N D >0.3 & i too large
Aa=02 B 20,02 = Dp=04m <0.02 | & gis too small < sk
Ap=02g .02 | &.gis too small B = Dp=04m A <002 | & s too small
D.=00lm C 0072 = Ap=02g <=0.02 & o is too small ' B 002 ;w c
: 5 s i D, =00m | —C | 007 0.270 A=ty —— <0.02 | &ypis too small
] 075 E - 0072 ;
Dn=035 A 002 | 2.0z D 0388 0.027 D, =003m 4 (3t
p=05m .02 | &y is too small : A = .= D 0.388 0.037
Rl [0 0.183 Dp=05m|— <0.02 | £qpis roo small e IR T
Jaibvedl B KT e Ap—0lg —B | 0051 0307 Do *ilidm f— —— 8 St
! D | »05 | cgi 1, S — e L2 0.100 Ap=0iz 081 Ui
S o s too large ? D = ol D. =003 C 0.162 0,139
Dp=05 A | <002 | i 205 | cgistoolage |T7 . '
p=05m i S o i5 to0 small ~ A o = D >0.5 £ o 15 100 large
Ap=015z B 0.023 0345 Dp=05m <0.02 < o 18 200 small B S A .02 = g
D, —001m |—< 0.079 0121 Ap=0.15g |—2 0.023 0.507 e B e ———
’ D 0495 0.005 D, =0.02m —< 0.079 0211 Ap=DilSg — 3'0‘3 0.602
R I T D_| 0455 o ke 27 i
p=05m .02 | &g is too small - A <002 | 2 D 0495 0.012
Ap=02g B <002 | 2,57 t00 small p=05m = .02 | £ pis too small T S A <002 | Spistoo I
_ C 0.04 Ap=02g <0.02 | & gis roo small ) 2 il
D, =001m 049 0.190 = Ap=02 B | <002 | £gi
D 021 0.038 D, =002m|—C 0.049 0.315 e A o gisdaoimall
: D 021 007 D, =0.03m c 0.049 0.402
: D | ox ]
-~ 0.100

2 3-1-2.12 #7% %2t & 5
. RS o AT
F v 1TiEARY B4 2 L I9pkw BT 4

D ¥ b <0 D, 7 @y F B ]
IS 1R 1 s EfE AF e fiF
Togp > Cor » Qu v v v

T > Cop > 05 v v

Toy ~ e ~ Dy ’

Ta ~&op » Qu v

Ta~Copr > v

Ty ~Soyp >~ ap v

Ter ~ Cepp ~ T v v

Ap ~Dp ~ ap v »

Ap *Dp ~ Qu v v Y
Ap ~Dp ~ D,
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Qa4 -
~
Displacement (m)

bt

Dp

Shear force / W (g) \
\

Bl 3-1-2.1 L3R~ EERMES E-825F 5

Teff =2, éeff =0.2, Qd =0.03, Site B

0.3

=} o
= [N}
T T

shear force / W (g)
o

01
0.2
—— K,=0.805, D =-0.085, o =1.779
d y b
-0.3 * . ;
-0.4 -0.2 0 0.2 04

Displacement (m)

Bl 3-1-22 & - ¢ 4 k=ML f a2 BFnE

01 Teff =2, Eeff =02, Qd =0.03, Site A

@ 0.051

shear force / W

J— K,=0.704, D _=-0.005, a, =-0.124
y b

-0.1 : : : :
015 01 005 0 005 01 0.5

Displacement (m)

7t

I
=

EYIN

Bl 3-1-23 - P FAFREPBEFRESR G 5§ B2 BFT

-~
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DAl I AR i (2 5 T S B P AT o g R S T R B N PR R i RS s WHE S &

s Teff =2, opr = 0.1, Qd =0.08, Site B

o
i
T

shear force / W (g)
o

— K, =0.559, D =0.116, o, =0.447
d y b

-0.2 0.1 0 0.1 0.2
Displacement (m)

F3-1-24 8- ¢ B REBR W AN 1TRET PRZEFE

T 0.3, oy = 0.1, Site B

eft = 2 St =

S

o

(43
T

shear force / W (g)
o

Loop1: K, =0.460, Dy =0.018, Q,=0.075 |
- - —Loop2: K ; =0.220, Dy =0.054, Q,=0.108

'
o
a

T
~

015 : : : : :
015 -01 005 0 005 01 015

Displacement (m)

B 3-1-25 2L -chd BB L2EY H BREHB- 2L9- 02 5102

T =0.3, o = 0.02, Site D

______ | =

eff = 2 Seff

0.3

shear force / W (g)
o

Loop1: K, =0.523, Dy =0.006, Q,=0.141 |
- — —Loop2: K, =0.039, Dy =0.149, Q,=0.283

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
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Feps — —

F=E HmbIITBURER]

T =02, Dy =0.01, Site C

eff = 2 Seff

e o o
N o w
T :

shear force / W (g)
o

— K, =0.674, Q,=0.069, o =0.089

0.3 -0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)

F13-127 e bzfmp b @HBEFEY 24 251

02 Tor =2 &g = 01, Dy =0.03, Site B

shear force / W (g)
©
o a

.

e

=
.

— K, =0.816, Q,=0.034, o =0.419

-0.2 -0.1 0 0.1 0.2
Displacement (m)

B 3-1-2.8 L5 257 » B RETAE L HA 2R

Q,=003,T, =3 ¢,=0.1 Site A

0.15 T T T
pLd
01 i
” A L2
5 Lt
= bt R B [
; 0.05 \ s < \\
@ \ \
S of Nm------ .
o \ \
[ \ A
— \ 2 \
] Z. O A
S -0.05f v -
ﬁ /),;;_/_/ Loop1, Dy1 73.542mm
'//, / = = = Loop2, 1:)y2 =-290.520mm
e
01 ,/," -Loop3, D, =73.542mm
¢ i - - —Loop4, D, =290.520mm
-0.15 * * *
-0.4 -0.2 0 0.2 0.4

Displacement (m)

B 3-1-29 wiwir BLELs? » TuB- 2295 p"% 4 B2 %5
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Bl 3-1-2.10 =

B 3-1-2.11

B 3-1-2.12

N

%

L2

shear force / W (g)

e BB LRk s B BHLFARY P BB X

shear force / W (g)

bwihm BPERRY P BERDBREY 4 B F 0

shear force / W (g)

-
1

Qd =0.03, Td =4, £ = 0.2, SiteB

0.2 T
0.1
\_\
oF
Loop1, D, =-597.928mm
y1
-0.1 - = ~Loop2, D, =10.259mm
-Loop3, Dy3 =-597.928mm
— — —Loop4, Dy4 =10.259mm
-0.2 * * *
-1 -0.5 0 0.5 1

= 0.1, Td =3, feff =0.2, Site B
0.3 T T T
0.2r
01¢r
0 -
01F = = Loop1, Dv1 =-10.116mm | ]
Loop2, Dyz =10.116mm
02F — - Loop3, Dy3 =-54.578mm | ]
Loop4, Dy4 =54.578mm
0.3 - : :
-0.2 -0.1 0 0.1

Displacement (m)

Q,=0.03,T,=3,¢,,=0.3 SiteC

S © © o

N [=] N £ [=2]
i
\

e
'S
T
\

\

o
2]
\

Loop1, Dy1 =-326.562mm
- - —Loop2, D, =-326.562mm ]
-Loop3, Dy3 =-906.708mm ]

= = = Loop4, Dy4 =-906.708mm

-1.5 -1 0.5 0 0.5 1
Displacement (m)

1.5

Displacement (m)

g B EREY > Wu B BREFARY S EEMEL X
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Bl 3-1-2.13 =

N

%]

B 3-1-2.14

e
Rl

|

Feps —

F=E HmbIITBURER]

o o =0.1,Td=3,§eﬁ=0.3,8ite8

o
Y
T

i
= == Loop1, Dy1 =-18.361mm

Loop2, Dy2 =18.361mm ||
— = Loop3, Dy3 =-38.196mm
Loop4, Dy4 =38.196mm

shear force / W (g)
o

=3
—
y

-0.2 ' . : ' :
015 01 005 0 005 01 015

Displacement (m)
g BB LR > Fw B BEFARY 4 B %6

g a, =0.02,T =05 =02 Site A

=
[N

= == Loop1,D_, =-20.339mm
y1
27 oop2, D, =20.339mm |
-0.2 Loop2, D, =20.339

shear force / W (g)
o

= == LOOpP3, Dy3 =-1.376mm

Loop4, Dy‘ =1.376mm

0.15 -0.1 -0.05 0 0.05 0.1 0.15
Displacement (m)

i B ELRY B B AFIARY 4 FEE %)

a,=002,T =05¢
1.5 T T T

off = 0.1, Site C

shear force / W (g)
o

= == Loop1, Dy1 =-2.366mm

Loop2, Dy2 =2.366mm
AF = == Loop3, Dy3 =-87.240mm | ]
Loop4, qu =87.240mm

-0.6 -0.4 0.2 0 0.2 0.4 0.6
Displacement (m)

B 3-1-2.15 e g che BB igsd - ¥ 3 B EFIARY 4 T2 506
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T
e

=2, Tu = 0.5, o = 0.1, Site A

0.15

01

0.05}

shear force / W (g)
(=]

—Dy =0.001, «, =0.053, Q,=0.019

-0.15
-0.15

-0.1

-0.05 0 0.05 0.1 0.
Displacement (m)

15

B 3-1-2.16 e &= 7 2 " Ri=H [ 312t fo Rl BF e E

T
e

=3,T, =1,&,=02 Site D

o
()

01f

shear force / W (g)
o

——D =0.019, «, =0.075, Q, =0.070
y b d

0 0.5

Displacement (m)

B 3-1-2.17 &&= ¢ &322 J&iF e B

DD =0.3, AD =01, o, = 0.1, Site B
[Teff = 3.4746, Eotr = 0.118, B1 =1.295]

0.1

0.05f

shear force / W (g)
o

-0.05

—Q,,=0.089, Dy2 =0.237, K, =0.037

—Q,, =0.019, Dy1 =0.007,K,, =0.270

-0.1
-0.3

B 3-1-2.18 2 & ~endh BrE %Y > FREHBYE I G

-0.2

-0.1 0 0.1 0.2
Displacement (m)

W
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Y

B HEmbTTE
D e = 0.02
PR 2 o4
of ;
alT A & s °
St '/-, //\ /
40 £ 5 _.»"' /./ 4
” ,/’

35 P : .\b@' dﬁ&/’,/ =
- 30 '. z -""i"\ /1_{))25) 7]
& i i
= 25F T
1} T
ik 00
)| b LS [ T i o b B Al AL LT

15

B et

5f S ]
g
b= o ; 0-
(4] 0.1 0.2 0.3 0.4 0.5
E-:eff

DD =0.3, AD =01, Qd =0.03, Site A

[Teff = 3.4746, geff =0.030, B1 =0.863]

0.1 T T T T .
S 0.05
=
Q
2 or
kel
@
2
% -0.051

| K,=0.233D, =025, =0.66¢ |
-0.1 . * ! .
-0.3 -0.2 -0.1 0 0.1 0.2

Displacement (m)

DD =0.3, AD =0.2, Qd =0.03, Site C

0.3

Bl 3-1-220 2 &4 ° BRI EFRIEDRIE

[Teﬁ = 2.4569, o= 0.113, B1 =1.282]

shear force / W (g)

K, =0.567 D =-0.054, o =35212|
d Y Y

0
Displacement (m)

v

0.5

) s
=<

7
~

%

vill

e
i

]

Bl 3-1-2.21 =&4 ¢ % R=H

"=

fEEE R DR G 2% b
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DD
[ Teff

=04, AD=0'1'Qd

G RE e S 2

=0.03, Site C
=4.0121, Eogs = 0.254, B1 =1.570]

0.1

_
2 0.05
-
O]
o 0
L
Pt
@©
2
< .0.05
K,=0.175D =-0132,a =,3352|
¥
0.1 L f ! ] ;
-06 04 -02 0 0:2 0.4 0.6
Displacement (m)
Bl 3-1-222 &4 P FREPBEFREDPR WY 2 E B X6
Nominal Parameter : T = 2,¢.=01,D =0.01, Site D
05 e . eff y
3
E
8
5 O 1
w
©
2
»
0.5 .
-0.5 0 0.5
Displacement (m)
Nominal, Qd‘n:O'OSZ K =O 844, D, n=0.382, ryb‘n=0.120
4UKU5, Qd:1'201Qd = kd =1. 116k DDZO'QOSDD‘N ﬂb:O'937“b‘n
Uka' Qd:0'97OQd - kd 1. 183k DD:O'QQZDD‘n' c\b=1.189(xbln
———- Lkus' Qd:1'028Qd . kd =0. 826k DD:1'053DD‘n' (.vb=0.823(ybln
7LKL£, Qd=0.83‘IQd - kd =0. 875k DD:1'154DD‘n' (Yb:1.047(‘<b‘n
= B 4 4k A ;5 &k En- < — =
@&um3mﬁgm%wiDLﬁ$T’ #%ﬁ%ﬁd@dmw@wﬁb
= t: L
Dy=10mm) + ~ T BB i iF i B84 s SR
Nominal Parameter : T = 2,¢,.=02D =0.01,SiteB
02 . . . i .
C
= 01F 1
3
s Of ]
w
©
2 -01F ]
7
02 A 1 . 1 L L L
0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)
Nominal, O, =0.051, k, =0.667, D, =0.149, a, =0.117
——U, U, Q=1.211Q,  k=1.058k, D =0.909D, . a,=0.887a, |
UkLg’ Qd=0.9610d‘n, kd=1.237kd‘“, DD=0.982DD‘H, ﬂb=1'246ub‘n
———— LkU£, Qd=1.029Qd‘n, kd=0'787ku‘n’ DD=1.057DD‘n, "b=0'786"b‘n
——L, L, Q=0818Q, . k=0918k, ,D;=1.142D,  a,=1.107ay
Bl 3-1-224 [p R 31 n B2 § KT » 4 248 (Typ=2sec ~ &y=0.2 ~

D,=10mm)

L5id
r"rvv
AT RREMEZ

V& 3 [
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Nominal Parameter : Teff

=2, 5eﬁ =0.2, Dy =0.01, Site C

= EERZC BT RG]

LTS

T T
S 02F
= =
g 0OF
(=] =
w =
i /
[}
& -02F ==
0.3 0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)
Nominal, Q =0.069, k, =0.674, D, =0.209, a, =0.089
——U,U,,Q,=1.208Q,  k,=1.062k, , D,=0.909D . =0.888ay
UkLg’ Qd=0.9800d‘n, kd=1'234kd,n’ DD=O.982DD‘H, ub=1 '254(1b‘n
- LkUG, Od=1.031Qd‘n, kd=0.789kd‘n, DD=1.057DD‘n, “b=0'781ﬂb‘n
——L,L, Q=0.8200, . k=0.915k, Dp=1.142Dp  a =1.105a,
e EA 3 & _EL
B 3-1-225 R as1n C2 g kT » 4 B4R (Ty=2sec » feﬁ—o 2~
— N g
D,=10mm S TRRBR M2 B BE PR SRR
y -~
Nominal Parameter : T =2, 5 =0.2, D =0.01, Site D
04 T T T T . T
C)
= 02F
3
5 °f
w
5]
2 -02fF
7]
04 A . . 1 1 L L
-04 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)
Nominal, Q =0.104, k, =0.680, D, =0.318, a, =0.061
——U,U,, Q,=1.206Q, , k,=1.085k, , D,=0.909D = ,=0.890a
UkLg’ Qd=0.9800d‘n, kd=1'233kd,n’ DD=O.982DD‘H, ub=1 .262ab‘n
- LkUG, Od=1 .O32Qd‘n, kd=0.790kd‘n, DD=1 .057DD‘n, “b=0'777ﬂb‘n
——L,L, Q08220 . k=0.913k, . Dp=1.142Dp , a,=1.103ay .

Bl 3-1-2.26 I & &
Dy=10mm)

o ig D2 F

FT

Y8

~ ?’,‘é@,ﬁl r’t~;(/%3\

Nominal Parameter :

=02,D =
y

Bl Ap 2. S

0.02, Site D

o
IS

o
)
T

Shear Force / W (g)
S
N o

Teff =2, Eeff

S
o+
>

-0.1 0

0.2

Displacement (m)

03 0.4

Nominal, Qd‘n

——U,U,, Q=1210Q, ,

UL, Q=0.961Q, .
—- - LU, Q;=1.030Q,
—— L L, Q708180 ,

=0.107, kd‘

,=0.669,
ky=1.058K;
ky=1.236k,
ky=0.787ky
kF0.917k,

DD‘n:0'31B’ 0
, Dp=0.909D
D,=0.982D .
Dy=1.057D) . a
Dp=1.1420 .

=0.111
) r:yb=0.887ub‘n

c\b=1 '247Qb‘n

: b:0'785“b‘n

(Yb=1 '106(“b‘n

/

Bl 3-1-227 152 & 5
D, =20mm)

A

ayu D2

CT R R M

o
B
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T (Tep=2sec ~ &r=0.2 ~
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DA FEE [ AR i 2 5 T B R P AT B g 3

B 3-1-2.28 152 % 4

B 3-1-2.30 1R 2 % 4

=S BT B I PR K

ST

LZWHEE R

Nominal Parameter : T =2, ¢ =0.3,D =0.01, Site A
eff eff y
T T T T T
S 01F
z
3
5 °f
w
5]
[}
& -01F
0.15 -0.1 -0.05 0 0.05 0.1 0.15
Displacement (m)
Nominal, Q =0.049, k, =0.474, D, =0.091, a, =0.089
——U,U,,Q=1.224Q, , k,=0.93%,  D,=0.915D  ,=0.783ay
UkLg’ Qd=0.9490d‘n, kd=1'339kd,n’ DD=O.967DD‘H, ub=1.361 %pn
- LkUG, Qd=1.033Qd‘n, kd=0.715kd‘n, DD=1.084DD‘n, “b=0'712”b‘n
——L,L, Q=0.802Q, . k,=1.004k, . Dp=1.125Dp . =1.2250y .
A 5 _EL
ar1pk Az FRT o SRR

(Te=2sec ~ Ce=0.3 ~

_ % > by ; >
D,=10mm) ‘T?}%ﬁ'ﬁax/ﬁ?ﬂg}%ﬁﬁf,@i S BT
Nominal Parameter: T__.=2,¢ .=0.3,D_=0.01, Site B
eff eff y
0.2 T T T T T T T
3
= 01F 1
8
5 Of 1
w
&
2 -01F 1
7
02 . . . . L L L
-02 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)
Nominal, Qd =0.070, k =0 495, D =0.137, o, =0.066
.n D.n b.n
7UkU£, Qd=1'21 QQd . kd 0 962k DD=O'915DD‘n’ ':yb=0.800nb‘n
UkLs’ Qd=0.9480 dn k =1. 326k dn’ DD:O'QBTDD‘n' “b:1'363{"b‘n
———- LkU£, Qd=1'035Q k =0. 723k DD=1 '064DD‘n' r.yb=0.713ub‘n
7LkL£, Qd=0.806Qd . kd =0. 988k DD=1'125DD.n’ ('Yb=1'208“‘b‘n

B 3-1-229 [ & s 1n B2 F

fo

b

4R

(Te=2sec ~ &er=0.3 ~

Dy=10mm) + ~ * F %R 2 BFw Bl ip R S
Nominal Parameter: T =2, ¢ =0.3,D =0.01, Site C
eff eff y

S 02F 1
=
3

5 OF 1
w
5]
@

& -02F 4

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)
Nominal, O, =0.096, k, =0.506, D, =0.192, a, =0.050

——U,U,, Q=1.2160  k=0.973k, . Dp=0.915D, . a,=0.808n, |

UkLg’ Qd=0.9470d‘n, kd=1.31 kan, DD=0.967DD‘H, “b=1'365”b‘n

———— LkU£, Qd=1.037Qd‘n, kd=0.727kd‘n, DD=1.084DD‘n, "b=0'712”b‘n

——L,L, Q=0.808Q, . k=0980k, ,Dy=1.125D , a,=1.201ay

A + & _EL =N
et an C2 5 R7T 0 FERFEE
— B o &
Dy=10mm) F ~ T R f B2 BiFw B R SHE
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LTS

Nominal Parameter: T __=2,¢ . =0.3,D =0.02, Site A
eff eff y
T T T T T

B 01f 1
=
8

5 OF 1
w
®
()

% 01k 4

0.15 -0.1 -0.05 0 0.05 0.1 0.15
Displacement (m)
Nominal, Q  =0.06, ky =0.399, D, =0.091, ) =0.126

——U, U, Q12420  k,=0.834k, . D;=0.915D, , a,=0.700a, |

UkL{, Qd=0.9550d‘n, kd=1 .398ku‘“, DD=O.967DD‘n, “b=1 .384rxbln

- LkU€, Qd=1'023Qd‘n’ kd=0.681kd‘n, DD=1.OS4DD‘n, "b=0'695”b,n

——L,L, Q=0788Q, . k=1.077k, . D,=1.125D , a,=1.306a,

e EA _EL
B3-1-231 R as1n A2 g RT3 BEFEE (Ty=2sec ~ &p=0.3 ~

D, =20mm)

TR R R M2 B Bl AR R SRR

Nominal Parameter: T__.=2,¢ .=0.3,D_=0.02, Site B
eff eff y
0.2 T T T T T T T
3
= 01F 9
8
5 Of 1
w
o]
2 -01f 4
%]
02 L L L L L L L
-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)
Nominal, Qd‘n:O'OTS' kd‘n:0'451' DD‘n=0'137’ {yb‘n=0.106
4UkU£, de‘]'zngd‘n’ kd=0.911kd‘n, DD=O'915DD‘n’ ':yb=0.762nb‘n
UkLs’ Qd:0'9510d‘n’ kd=1'355kd‘n' DD:O'%TDD‘n' c\b=1.364ub‘“
—-——— LkU£, Qd=1'030Qd‘n' kd=0'705kd‘n' DD=1 '064DD‘n' “b:OJOQ“b‘n
7LkL£, deo'TQSQd‘n’ kd=1'023kd‘n’ DD=1'125DD.n’ (.Yb=1.246(‘¢b‘n
= h ’z Lt 3A 5 = o+ B ) _— —
?] 3'1'2.32 Flff— E‘ ,; «u% a1 f_l_"_ B Z_ Eid T\—T ’ T 'f%rf?—*j_'ri (Teﬂ_zsec N feﬂ_o.?) >
= '=i L
Dy=20mm) T R 4R iFi B L RHE
Nominal Parameter: T _=2,¢ . =0.3,D =0.02, Site C
eff eff y
T T T T T
B 02r 1
=
8
5 ° ]
iy
®
()
% 02k 4
-0.3 -0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)
Nominal, Qg =0.102, ky =0.477, D, =0.192, oy =0.086
——U, U, 012230, k,=0.943k, . D=0.915D, | 0, =0.786a, |
UkL{, Qd=0.9490d‘n, kd=1.337kd‘“, DD=O.967DD‘n, ﬂb=1'361ab,n
- LkU{, Qd=1.033Qd‘n, kd=0.716kd‘n, DD=1.OS4DD‘n, "b=0'712”b,n
——L,L, Q=08020,  k,=1.002k, D =1.1250y , a,=1.2220,

Bl 3-1-233 IR ka1 nCzgiT 3 E4
D,=20mm) } ~ T h B M2 EiFw
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Nominal Parameter: T =2, ¢ =0.3,D =0.02, Site D
eff eff y
04 T T T T T T T

C)

= 02F 1
3

5 OF 1
w
5]

o -02f .
7]

04 . . . 1 L L L
-04 0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)
Nominal, O, =0.149, k, =0.497, D, =0.293, a, =0.063

——U,U,, Q=1.218Q  k=0.964k, . Dp=0.915D, ., =0.802a, |

UkLg’ Qd=0.9480d‘n, kd=1.324kd‘“, DD=0.967DD‘H, ub=1.363ubm

———— LkU£, Qd=1.03SQd‘n, kd=0.724kd‘n, DD=1.084DD‘H, "b=0'712“b‘n

——L,L, Q=0.806Q, . k=0986k, ,D;=1.125D  a,=1.207cy

% A i _EL
B 3-1-234 RR A& 10 D2 g &7 4 EHRFHME (Tyy=2sec > &r=0.3

D, =20mm)

TR R R M2 B Bl AR R SRR

Nominal Parameter: T__.=2,¢ . =0.3, D =0.03, Site A
eff eff y
T T T T T
B o1f 1
S
8
5 Or 1
w
[}
2
» -01F E
0.15 -0.1 -0.05 0 0.05 0.1 0.15
Displacement (m)
Nominal, Qd n=0.065 K =O 301, D, n=0.091, oy n=0.123
_— UkU5, Qd=1 '267Qd = kd =0. 597k DD=O.91 SDD‘n' ab=0.504nb‘n
Uka' Qd:0'9610d - kd 1. 516k DD:O'967DD‘n' C‘b:1'473”‘b.n
———- Lkus' Qd=‘I.O‘IOQd . kd =0. 616k DD:1'064DD‘n' (.vb=0.641(ybln
7LKL£, Qd=0'771Qd - kd =1. 236k DD=1'125DD‘n' (Yb=1.493(‘<b‘n
= R 4 sk A > ®& £ T P B I 45 - — =
B 3-1-235 FER A1 A2 3 RT > #%ﬁ%ﬁﬁ@dmwéﬁﬂﬁ
Dy=30mm) + ~ T %R 2 AFw Bl R ST
Nominal Parameter: T =2 ¢ =0.3,D =0.03, Site B
eff eff y
0.2 T T T T T T T
C
= 01F 1
8
5 OF ]
w
®
2 -04F ]
%]
02 . L . L L . L
-0.2 0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)
Nominal, Q,  =0.083, ky =0.399, D, =0.137,ay =0.126
——U, U, Q12420  k,=0.834k, . D;=0.915D, , a,=0.700a, |
UkL{, Qd=0.9550d‘n, kd=1 .398kd‘“, DD=O.967DD‘n, “b=1 .384rxbln
—-———- LkU€, Qd=1.023Qd‘n, kd=0.681kd‘n, DD=1.OS4DD‘n, "b=0'695”b,n
——L,L, Q=0788Q, . k=1.077k, . D,=1.125D , a,=1.306a,
L 3A 5 + & B
B13-1-2.36 FER i sx 1 B2 g KT » 4 BEAER (Ty=2sec ~ &p=03 ~

z
2

D,=30mm) } ~ T R SR 2 BFie B2 4p R Sl
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Nominal Parameter: T _=2,¢ . =0.3,D =0.03, Site C
eff eff y

2
)
T

Shear Force / W (g)
o

<
)
T

o
w
o
[N
o
Y
o
o
O
o
[N
o
w

Displacement (m)

Nominal, Q, =0.108, k, =0.444, D, =0.192, o, =0.110
——UU,, 012310, , k,=0.902k, |, Dy=0.915D, @, =0.7550,

Uyl Q,=0.951Q, |, k,=1.360k, , D,=0.967D;, ., cr,=1.3650,
-~ LU, Q,=1.028Q,  k=0.702, ,D,=1.084D  ,=0.707a,
——L,L, 007960,  k,=1.080k, .D,=1.125D, , a,=1.2580,

Bl 3-1-237 R ks 1n C2F 7T > 4 EHRFHFIE (Tp=2sec ~ &p=0.3 »
Dy=30mm) * ~ T R %R 2 BiFe BlEAp R SBR

Nominal Parameter: T__.=2,¢ .=0.3,D_=0.03, Site D
eff eff y

@
~

o
N
T

o
N
T

Shear Force / W (g)
(=]

O
o5&
F-S
o L
w

-02 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

Nominal, Qd‘n:0'155' kd‘n:0'478' DD‘n=O'293' (yb‘n=0.085
_ UkUE, Q=1 '223Qd‘n' kd=0'944kd‘n’ Dy=0.91 SDD‘n' (Yb=0'787“b‘n

Uka' Qd:0'9490d‘n’ kd=1'337kd‘n' DD:O'967DD‘n' L\b:1'3610‘b.n
-——— LkUE, Qd=1'033od‘n' kd=0'716kd‘n' DD:1'064DD‘n' ('Yb:O'TIz“b.n
7LKL£, Qd=0'803Qd‘n' kd=1'001kd‘n’ DD=1'125DD‘n' (Yb=1.221(‘<b‘n

B13-1-238 R G410 D2 g T o % R HBALH I (Ty=2sec » &y=03 ~
Dy=30mm) + ~ T %R 2 AFw Bl R ST

Nominal Parameter: T . =3,¢ =0.1,D_=0.01, Site C
eff eff y

S
o

e
T
T

Shear Force / W (g)
o
= o

ot

N
o
o

Displacement (m)

Nominal, Q, =0.027, k, <0375, D, =0.376, o, =0.122
——U,U, Q,=1.201Q , k,=1.11Bk, ., D)=0.805D,, . a,=0.838ay |

UyLe Q=0.970Q,  k,=1.183k, . Dp=0.882D ., =1.188a,
-~ LU,.Q,=1.028Q,  k,=0.826k,  D;=1053D, . =0.823a,
——L,L,Q=0831Q, ,k=0.875k, D =1154D; . a =104,

2ZFRT T EE TR (Tep=3sec ~ £p=0.1 »
Dy=10mm) PN T RBR M2 BE B FEH
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Nominal Parameter: T __=3,¢ . =0.1,D =0.01, Site D
eff eff y

Shear Force / W (g)
‘ o
o N

<
)
T

-0.8 -0.6 -04 -0.2 0 0.2 0.4 0.6 0.8
Displacement (m)

Nominal, Q, =0.041, k, =0.376, D, =0.573, o, =0.084
——U,U,, Q=1.2000, |, k=1.117k, , D,=0.905D, , 0,=0.9360,

Uyl Q=0.970Q, | k,=1.183k, | D,=0.992D, . ax =1.197cy, |
-~ LU, Q,=1.0280,  k=0826k, ,D,=1.053D  a,=0.817a,

——L,L, 008320,  k=0.875k, .D,=1.154D, , a,=1.047a,

B 3-1-240 IR R s 531 D2 g &7 4 EHRFHEE (Tyy=3sec > &r=0.1
Dy=10mm) * ~ 7 A SR M2 BFw B gk SR

Nominal Parameter : T__.=3,¢ .=0.2,D_=0.01, Site A
eff eff y

e
e

=

o

53}
T

=)

=]

3
T

Shear Force / W (g)
o

S
L

-0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)

=
[N
S
'_‘
o

Nominal, Q, =0.022, Kk, =0.297, D, n=0.149, o, ;=0.117
4UkU£, Qd=‘l.2‘l1Qd - kd 1 OSBK DD:O'QOSDD‘n’ ':Yb:o'BBT“b‘n

UkLs’ Q,=0.961Q, di L ky=1.237k g DD:O'QSZDD‘n' =1 .246ub‘“
-——— LkU£, Qd=1.029Q k=0 787k o Pp=1 '057DD‘n' ”b:OJSB“b‘n

7LKL£, Qd=0.8‘18Qd - Kq=0. 918k DD:1'142DD.n’ ('Yb:1'107“‘b‘n

B13-1-241 R (A 10 A2 T KT J; {i EAL I (Tp=3sec ~ Ep=0.2 ~
Dy=10mm) + ~ * F %R 2 BFw Bl ip R S

Nominal Parameter: T _=3,¢ . =0.2,D =0.01, Site B
eff eff y

e
e
T

Shear Force / W (g)
o

s
=
T

-0.3 -0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)

Nominal, Q, =0.033, k, =0.300, Dy, =0.224, o, =0.084
——U,U,, Q,=1.208Q, , k,=1.062k, , D) =0.809D,, =089y |

UjLe Q=0.960Q, . k,=1.234k, . Dp=0.982Dp  ,=12550, |
-~~~ LU,.Q,=1.031Q,  k=0.788k, D) =1.057D,,  a =0.781a,
——L,L, Q08200 ,k=0915k, D =1142D; a =1.104e,

B 3-1-242 IR f 31 n B2 g £7 0 4 EHAHE (Ty=3sec ~ =02 ~
Dy=10mm) + ~ T F $ B 42 B7Fe B2 4p 2 S
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Nominal Parameter: T __=3,¢ . =0.2,D =0.01, Site C
eff eff y

<
o

o
At
T

o
T

S
o
T

Shear Force / W (g)

o
5N
=
o
w

-0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

Nominal, Q, =0.045, k, =0.302, D, =0.313, o, =0.062
——U,U,, Q;=1.206Q , k,=1.085k, , D,=0.908D, , 0,=0.8900,

Uyl Q,=0.960Q, , k,=1.233k, | D,=0.982D, . ar,=1.262cr,
-~ LU, Q,=1.0320,  k=0.780k, D =1.057D  a,=0.777a,
——L,L, 008220,  k=0.913k, .D,=1.142D,  a,=1.1030,

B 3-1-243 MR 31 C2 F &7 ¥ EEFFEFE (Typ=3sec ~ &y=0.2
Dy=10mm) *+ ~ T F %R {22 BiFw BlEAp 2 SBcR

Nominal Parameter: T__.=3,¢ .=0.2,D_=0.02, Site B
eff eff y

o
=
T

Shear Force / W (g)
o

°
=
T

o
w
o
S
o
Qa
o
o
-
o
N
o
w

Displacement (m)

Nominal, Qd‘n=0.035, kd‘n:0'293' DD‘n=0'224’ {yb‘n=0.145
—Uu Uf, Qd=1'214Qd‘n’ kd=1'052kd‘n’ DD=O'909DD‘n’ cyb=0.884nb‘n

UkLs’ Qd:0'9610d‘n' kd=1'240kd‘n' DD:O'QSZDD‘n' L\b=1.238ub‘“
-——— LkU£, Qd=1'028Qd‘n' kd=0'786kd‘n' DD:1'057DD‘n' ‘Yb:0'791“b‘n
7LkL£, Qd=0.815Qd‘n, kd=0'922kd‘n’ DD=1'142DD.n’ ('Yb=1'110“b‘n

Bl 3-1244 IR kM3t 1g B2 g KT %” ié‘.n*%ﬁi#r'ri (Te=3sec ~ £ey=0.2 ~
Dy=20mm) F ~ T R g R 2 BFw Bl A2 SRR

Nominal Parameter: T . =3,¢ =0.2,D =0.02, Site C
eff eff y

S
o

e
T
T

o
=
T

Shear Force / W (g)
o

ot
N

-0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

o
n
S
w
(=]
[N

Nominal, Q, =0.047, k, <0297, D, =0.313, o, =0.112
——U,U, Q,=1.2100, , k,=1.058k, , D,=0.808D,, . =0.8870y |

Uyl Q=0.961Q . k,=1.236k, . Dp=0.982Dp, |, a,=1247a, |
-~ LU,.Q,=1.030Q,  k=0.787k,  D;=1.057D,  a,=0.786a,
——L,L, Q08180 ,k=0917k, D =1142D; a =1.107a,

2ZFRT T EE TR (Tep=3sec ~ £p=0.2
Dy=20mm) PN T RBR M2 BE B FEH
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Nominal Parameter: T _=3,¢ . =0.2,D =0.02, Site D
eff eff y

2
)
T

Shear Force / W (g)
o

<
)
T

-0.6 -04 -0.2 0 0.2 04 0.6
Displacement (m)

Nominal, Q, =0.070, k, =0.301, D, =0.477, o, =0.079
——U,U, Q=1.207Q, |, k,=1.083k, , D,=0.908D, , 0, =0.8880,

Uyl Q,=0.960Q, , k,=1.234k,  D,=0.9820, . cr,=1.2560y,
-~~~ LU, Q,=1.0310,  k=0.78%, ,D,=1.057D  ,=0.780a,

——L,L, 008200,  k=0.914k, .D,=1.142D}, , a,=1.1040,

B 3-1-246 IR & s 321 a D2 g R7 o 4 2R (Tep=3sec ~ &p=0.2
D,=20mm) } ~ T R R 2 BFie Bl 4p R ST

Nominal Parameter: T__.=3,¢ .=0.2,D_=0.03, Site D
eff eff y

o
[N
T

Shear Force / W (g)
(=]

=
)
T

-06 -04 -02 0 0.2 0.4 0.6
Displacement (m)

Nominal, Q, =0.072, k, =0.297, D n=0.477, o =011
4UKU5, Qd:1'210Qd i kd =1. 058k DDZO'QOQDD‘N nb=0.887ub‘n

UkLg' Qd:0'9610d K1 236k DD:O'QSZDD‘n' c\b=1.247(xbln
-——— LkUE, Q=1 .0300d o+ Kg=0. 787k DD:1'057DD‘n' (.vb=0.785(ybln
7LKL£, Qd=0.818Qd o Kg=0.91 7k DD:1'142DD‘n' (Yb=1.106(‘(b‘n

@}+M7W%ﬁi*1iDi%$T’{ﬁﬁﬁ%ﬁaa%wn@ﬁm‘
Dy=30mm) } ~ T F @R B B Ap 2 2

Nominal Parameter: T __=3,¢ . =0.3,D =0.01, Site A
eff eff y

o
-

o

o

o
T

o

=}

&
T

Shear Force / W (g)
o

<}
T

-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)

Nominal, Q, =0.081, k, =0.220, D,, =0.137, ,, =0.066
——U,U, Q12190 | k,=0.862k, , D,=0.915D, , 0,=0.8000,

UyL, Q,=0.948Q, , k,=1.326k,  D,=0.967D;, . cr,=1.3630y,
-~ LU, Q,=1.035Q, | k=0.723, ,D,=1.084D  ,=0.713a,

——L,L, 0,0.806Q,  k,=0.988k, .D,=1.125D, , a,=1.2080,

Bl 3-1-248 MR A3t 1a A2 F 87 > 4 EEHpHFE (Ty=3sec ~ &p=0.3 -

€3
]
Dy=10mm) } ~ T} %L+

M2 VB F e Bl AR 2 SRR
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Nominal Parameter: T __=3,¢ . =0.3,D =0.02, Site A
04 . . ik ik - .

0.05F

-0.05

Shear Force / W (g)
o

-01 .
-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 02

Displacement (m)

Nominal, Q, =0.084, k, =0.200, D,, =0.137, ,, =0.106
——U,U, Q=1.228Q, | k=0.811k, D =0.915D, , 0, =0.762a,

Uyl Q,=0.951Q, |, k,=1.355k | D,=0.967D;, ., cr,=1.364cy,
-~ LU, Q,=1.00Q,  k=0.705k, ,D,=1.084D  ,=0.7080,
——L,L, 007980,  k=1.023k, .D,=1.125D, , a,=1.2460,

Bl 3-1-249 R s 1n A2 RT o 4 ERFHE (Tep=3sec ~ &y=0.3 -
Dy=20mm) }* ~ T A $ R M2 EFw Bk SRR

Nominal Parameter: T__.=3,¢ . =0.3,D_=0.02, Site B
eff eff y

o
=
T

Shear Force / W (g)
o

°
=
T

-03 -0.2 -0.1 0 0.1 02 0.3
Displacement (m)

Nominal, Qd‘n:0'048' kd‘n:0'214' DD‘n=0.206, {yb‘n=0.082
—Uu Uf, Qd=1'222Qd‘n’ kd=0'947kd‘n’ DD=O'915DD‘n’ cyb=0.789nb‘n

UkLs’ Qd:0'9490d‘n’ kd=1'334kd‘n' DD:O'QBTDD‘n' “b:1'361{*b‘n
-——— LkU£, Qd=1'033od‘n' kd=0'718kd‘n' DD:1'064DD‘n' (.yb=0.712(.yb‘n
P — Lka, Qd=0'803Qd‘n’ kd=0.999kd‘n, Dy=1 '125DD.n’ =121 9“‘b‘n

Bl 3-1-250 MR kst 1pg Bz 2 RT %” ia‘%ﬁi#ﬂﬁ (Teg=3sec ~ Ce=0.3 ~
Dy=20mm) F ~ T R g R 2 BFw Bl A2 SRR

Nominal Parameter: T . =3,¢ =0.3,D =0.02, Site C
eff eff y

Shear Force / W (g)
e
= fa

s
=
T

-0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

o
~
=}
w

Nominal, Q, =0.085, k,  =0.221, D, =0.288, o, =0.063
——U,U, Q,=1.218Q , k,=0.964k, , D) =0.815D,, . a=0.802a |

Uyl Q=0.948Q . k,=1324k, . Dp=0.967Dp, . ,=1363a,
-~ LU, Q,=1.035Q,  k,=0.724k, D =1.084D,,  a =0.712a,
——L,L, Q08060 ,k=0.987k, D =1125D, . a,=1207a,

2ZFRT T EE TR (Tep=3sec ~ =03 ~
Dy=20mm) PN T RBR M2 BE B FEH
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Nominal Parameter: T __=3,¢ . =0.3,D =0.03, Site A
04 . . ik ik - .

Shear Force / W (g)
o

-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Displacement (m)

Nominal, Q, =0.087, k, =0.177, D,, =0.137, o, =0.126
——U,U, Q=1.2420,  k,=0.834k, , D,=0.915D , 0, =0.7000,

Uyl Q,=0.955Q, , k,=1.398k, , D,=0.967D;, . cr,=1.384cy,
-~~~ LU, Q,=1.023Q,  k=0681k, ,D,=1.084D  ,=0.6950,

——L,L, 007880,  k=1.077k, .D,=1.125D, , a,=1.306a,

B 3-1-252 lRR A1 A2 g R o 4 EHRFHE (Ty=3sec ~ &r=0.3
Dy=30mm) }+ ~ T A H R M2 EFw Bk SRR

Nominal Parameter: T__.=3,¢ . =0.3,D_=0.03, Site B
eff eff y

o
=
T

Shear Force / W (g)
o

°
=
T

o
w
o
S
o
Qa
o
o
-
o
N
o
w

Displacement (m)

Nominal, Q, =0.051,k,  =0.200, D, n=0.206, o, ;=0.106
4UkU£, Qd:1'229Qd - kd 0 911k DD:O'915DD‘n’ (Yb:0'762“b‘n

UkLs’ Q,=0.951Q, di » ky=1.355k g DD:O'QBTDD‘n' =1 .364ub‘“
-——— LkU£, Qd=1.03OQ k=0 705k o Pp=1 '064DD‘n' ”b:OJOQQb‘n

7LKL£, Qd:0'798Qd K1 023k DD:1'125DD.n’ ('Yb:1'246“‘b‘n

B 3-1-253 Mg st an B2 g &7 5 B4 (Ty=3sec ~ &p=03 -
Dy=30mm) } ~ T R %R M2 EiFie Bl Ap R SHcH

Nominal Parameter: T __=3,¢ . =0.3,D =0.03, Site C
eff eff y

Shear Force / W (g)
@.
) Ex

=}
e
T

-04 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

Nominal, Q, =0.068, k, =0.212, D, =0.288, o, =0.086
——U,U, Q=1.2230, | k,=0.843k, , D,=0.915D, , 0, =0.7860,

Uyl Q=0.840Q, | k,=1.337k, | D,=0.967D;, . ar=1.361cy,
-~ LU, Q,=1.033Q,  k=0.716k, ,D,=1.084D  a,=0.712a,
——L,L, 008020,  k=1.002k, .D,=1.125D, , a,=1.2220,

B 3-1-254 IR R kst 1in C2 3 &7 0 4 EHFHIE (Ty=3sec ~ =03
D,=30mm) } ~ T R SR 2 BFie B2 4p R Sl
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LTS

Nominal Parameter: T . =3,¢ =0.3,D =0.03, Site D
eff eff y

o
)

Shear Force / W (g)
o

S
[

Displacement (m)

=0.099, k, . =0.063
kg=0.964k, .
ky=1.324k
kg=0.724K
kg=0.986k, .

=0.221, DD‘n=0'439’ %n
DD=O'915DD‘H’ ﬂb=0'802(tb‘n
DD=0'967DD‘n’ (lb=1 '363(1b‘n
DD=1 '084DD‘n’ "b=0'712”b‘n
DD=1 '125DD,n’ ryb=1 '207“b,n

Nominal, Qd A
4UKU€, Qd=1.218(]d‘n,

UkLg’ Qd=0.9480”,
——— LkU£, Qd=1'036Qn‘n’
—Lka, Qu=0'BOGQd,n’

¥ £

Lﬂ';/‘,l h_ D 7 ‘J’\T ) ,T_%‘F_;*i’ ]")“ (Teﬁp 3sec éeﬁp_o 3 N
‘Tﬁ%ﬁﬁizwﬁgﬁﬁﬁi%ﬁ%u

B 3-1-2.55 g & 4!
D,=30mm)

=0.1, Dy =0.01, Site B

Nominal Parameter : Teﬁ =4, éeﬁ

o
-
T

Shear Force / W (g)
(=]

=}
e
T

bt
33}
o

Displacement (m)

Nominal, Qd‘n=0.015, kd‘n
kd:1'116kd‘n’

4UKU5, Qd:‘l'zde‘n'
Uka' Qd=0.97OQd‘n, kd=1.183kd‘“,
-———- Lkuz' Qd:‘]'OZBQd‘n' kd:O'stkd‘n'

7LKL£, Qd=0.830Qd‘n, kd:0'875kd‘n’

=0.211, DD‘n:O'SSB' (Yb‘n:0'127
DD=O.905DDny ﬂb:O'938“b‘n
DD:O'QQZDD‘n’ c\b=1 '187Qb.n
DD:1'053DD‘n’ (.vb=0.824(kbln

DD=1 .154DDny (Yb=1 '047(“b‘n

B 3-1-2.56 Mg & f $e3v 1 ik B 2 7 K7 0 4 ZARfERE (Tep=4dsec ~ Cp=0.1 >
Dy=10mm) * ~ T A %R M2 BiFw Beip ks S8

Nominal Parameter: T __=4,¢ . =0.1,D =0.01, Site C
eff eff y

Shear Force / W (g)
@.
) Ex

=}
e

0.4 0.6

0.2

-0.2 0
Displacement (m)

-0.6

=0.020, k, =0.211, D), =0.501, o, =0.095

Nominal, Qd‘n

——U,U, Q12000 ,

UL, Q=0870Q,
~---LU,Q,=1.0280, ,
——L,L, 008310, ,

k=1 17k
k,=1.183k,

[‘)D=o.9050D‘n,
v Dp=0-992D .
k,=0.826k , D;=1.053D, |
K =0.875k, |, D;=1.154D |

(Yb=0.937(1b‘"
(\b=1 .195rxbln
rvb=0.81 S(Yb,n
ryb=1 'O47Qb‘n
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Nominal Parameter: T _.=4,¢ =0.1,D_=0.01, Site D
eff eff y

o
)
T

Shear Force / W (g)
o

<
S
T

Displacement (m)

Nominal, Q, =0.031, k, <0211, D, =0.763, o, =0.065
——U,U, Q,=1.198Q, , k=1.117k, , D) =0.805D,, . =0.8360y |

UL Q=0.970Q,  k,=1.183k, . Dp=0.882D o, =12020,
-~ LU,.Q,=1.029Q,  k,=0.826k,  D;=1.053D,  a =0.813a,
——L,L, Q08320  k=0.874k, D =1154D; . a =1047c,

B 3-1-2.58 MR h st 1n D2 g &7 » 3 EfEE (Typ=4sec ~ Ep=0.1 ~
D,=10mm) + ~ T F B 2 BiFw B2 4p R S

Nominal Parameter : T__=4,¢ _=0.1,D_=0.02, Site D
eff eff y

o
]
T

Shear Force / W (g)
o

<@
bS]
T

Displacement (m)

Nominal, Q, =0.031,k, =0.211, D, n=0.763, o, ;=0.120
4UkU£, Qd:1'201Qd - kd 1 116k DD:O'QOSDD‘n’ (Yb:0'937“b‘n

UkLs’ Q,=0.970Q, di L ky=1.183k g DD:O'QQZDD‘n' =1 .189ab‘“
-——— LkU£, Qd=1.028Q k=0 826k o Pp=1 '053DD‘n' ”b:O'BZ:mb‘n

7LKL£, Qd:0'831Qd kg0 875k DD:1'154DD.n’ {'Yb:1'047“‘b‘n

@&hﬁ9@%ﬁi*1iDi%$T’%ﬁﬁﬁ%ﬁaa%ww@Fm‘
D,=20mm) + ~ T F %R 2 AFw Bl R ST

Nominal Parameter: T __=4,¢ =0.2,D =0.01, Site A
eff eff y

0.04
0.02 -

o
T

-0.02F

Shear Force / W (g)

-0.04

-0.06
-03

Displacement (m)

Nominal, Q, =0.017, k, =0.168, D, =0.199, o, =0.092
——U,U,, Q=1.208Q, , k,=1.08Tk, , D,=0.908D, , 0, =0.8880,

UyL, Q,=0.960Q, , k,=1.235k,  D,=0.9820, . cr,=1.2530y, .
-~ LU, Q,=1.00Q,  k=0.788k, ,D,=1.057D  a,=0.782a,

——L,L, 008200,  k=0.915k, .D,=1.142D, , a,=1.1050,

e

Bl 3-1-2.60 FER & 531 h A2 7

FRT o Y ERFEE (Typ=4sec ~ &p=0.2 ~
Dy=10mm) *+ ~ T R o i

A Bl AR 2 Sl

~

140



F=E HEmbTTEURE]

Nominal Parameter: T _=4,¢ =0.2,D =0.01, Site B
eff eff y

Shear Force / W (g)

04 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

Nominal, Q, =0.024, k, =0.170, D, =0.298, o, =0.065
——U,U,, Q,=1.208Q, , k,=1.085k, , D=0.809D,, . <0889, |

UjLe Q=0.960Q, . k,=1.233, . Dp=0.982Dp . a,=1261a,
-~~~ LU,.Q,=1.031Q,  k=0.788k, D\ =1.057D,,  a =0.77Tay |
——L,L,Q=0821Q, ,k=0913k, D =1142D; . a =1.103e,

Bl 3-1-2.61 & ks 1n B2 g T > 4 ERFHFE (Tp=dsec ~ &p=0.2
Dy=10mm) *+ ~ T F %R {22 BiFw BlEAp 2 SBcR

Nominal Parameter : T = 4,¢ . =02,D =0.02, Site B
041 T T G LR T

Shear Force / W (g)
(=]

-04 -03 -02 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

Nominal, Qd‘n=0.025, kd‘n:0'167' DD‘n=O.298, (yb‘n=0.117
4UKU5, Qd=1'211Qd‘n' kd=1.058kd‘n, DD=O.909DD‘n, nb=0.887ub‘n

Uka' Qd:0'9610d‘n' kd=1'237kd‘n' DD:O'QSZDD‘n' L\b:1'246()‘b.n
-——— LkUE, Q=1 '029Qd‘n' kd=0'787kd‘n' DD:1'057DD‘n' (.vb=0.786(kbln
7LKL£, Qd=0.818Qd‘n, k,=0.91 Bkd‘n’ DD=1'142DD‘n' (Yb=1.107(‘<b‘n

Bl 3-12.62 LB kst 1p Bz 2 RT %” ia‘%ﬁi#ﬂﬁ (Te=4sec ~ Ly=0.2 ~
Dy=20mm) F ~ T R g R 2 BFw Bl A2 SRR

Nominal Parameter: T _.=4,¢ =0.2,D =0.02, Site C
eff eff y

e
e

Shear Force / W (g)
o

s
=

-05
Displacement (m)

Nominal, Q, =0.035, k, =0.169, D, =0.417, o, =0.083
——U,U,, Q,=1.208Q, , k,=1.062k, , D =0.808D,, . a=0.8880y |

UjLe Q=0.960Q,  k,=1.234k, . Dp=0.982Dp . a,=1254a, |
-~~~ LU,.Q,=1.031Q,  k=0.788k, D) =1.057D,,  a =0.781a,
——L,L, Q08200 ,k=0915k, D =1142D; a =1.1050,

27 KT o F 2R (Tep=dsec ~ Ly=0.2 ~
Dy=20mm) PN T RBR M2 BE B FEH
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Nominal Parameter: T __=4,¢ . =0.2,D =0.02, Site D
eff eff y

<
o

o
At
T

Shear Force / W (g)
o
= o

o
Y

-04 -0.2 0 0.2 0.4 0.6 0.8
Displacement (m)

o
@
=
o

Nominal, Q, =0.052, k, =0.170, D,, =0.636, o, =0.061
——U,U,, Q;=1.206Q , k,=1.085k, , D,=0.908D, , 0,=0.8900,

Uyl Q,=0.960Q, , k,=1.233k, | D,=0.982D, . ar,=1.262cr,
-~ LU, Q,=1.0320,  k=0.780k, D =1.057D  a,=0.777a,

——L,L, 008220,  k=0.913k, .D,=1.142D,  a,=1.1030,

B 3-1-2.64 IR G 1n D2 g &7 3 R EFEE (Typ=4dsec ~ =02 ~
D,=20mm) } ~ T R R 2 BFie Bl 4p R ST

Nominal Parameter: T__.=4,¢ . =0.2,D_=0.03, Site C
eff eff y

o
-

Shear Force / W (g)
(=]

=}
e

-0.5 0 0.5
Displacement (m)

Nominal, Q, =0.036, k, =0.166, D n=0.417, o =0.123
4UKU5, Qd=‘l.21‘lQd i kd =1. 056k DD=O.909DD‘n, nb=0.886ub‘n

UkLg' Qd:0'9610d K1 238k DD:O'QSZDD‘n' L\b:1'244”‘b.n

- LkUE, Q=1 .0290d o+ Kg=0. 787k DD:1'057DD‘n' ('Yb:O'787“b.n

7LKL£, Qd:0'817Qd o Kg=0.91 9k DD:1'142DD‘n' (Yb=1.108(‘<b‘n

B 3-1-2.65 IR B ket n C2 g &7 0 4 EHAEHE (Ty=4sec ~ Cy=0.2 ~
Dy=30mm) } ~ T R %R M2 EiFie Bl Ap R SHcH

Nominal Parameter: T _.=4,¢ =0.2,D =0.03, Site D
eff eff y

S
o

e
T
T

Shear Force / W (g)
o
= o

ot
N

-0.2 0 0.2 0.4 0.6 0.8
Displacement (m)

=}
5
o
o
o
~

Nominal, Q, =0.053, k, =0.169, D, =0.636, o, =0.087
——U,U,, Q,=1.208Q, , k,=1.062k, , D =0.808D,, . a=0.8880y |

UjLe Q=0.960Q,  k,=1.234k, . Dp=0.982Dp . a,=1254a, |
-~~~ LU,.Q,=1.031Q,  k=0.788k, D) =1.057D,,  a =0.781a,
——L,L, Q08200 ,k=0915k, D =1142D; a =1.1050,

L %’ EAF I (Top=4sec ~ &p=0.2 ~
A Bl Ap 2 SRR

Bl 3-1-2.66 [ & 45314 D2 3
D,=30mm) F -~ T R R

(‘,
%
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FEE MR EG
Nominal Parameter: T __=4,¢ . =0.3,D =0.01, Site A
eff eff y
B 004F ]
= o02f ]
3
5 Of 3
w
5 -0.02F ]
@
& -004F E
0.06 . . L L .
-0.3 -0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)
Nominal, Qy  =0.023, ky =0.126, D, =0.183, o, =0.052
——U, U, Q=1.216Q, , k,=0.971k, . D,=0.915D,  ,=0.807a, |
UkL{, Qd=0.9470d - kd=1 '320ku - DD=O.967DD - “b=1 .365ub a
- LkU€, Qd=1 .037('.)d o kd=0'727kd . DD=1.064DD . rvb=0.712nb i
——L,L, Q=0.8080,  k,=0.981k, . D,=1.125D , a,=1.2020,
s N
Bl 3-1-2.67 MR ks 1k A2 FRT 0 5 2R (Typ=4dsec ~ &p=0.3
_ 2y s s ) R . B N >
D,=10mm) ‘T?}%ﬁ'ﬁigzﬁ?ﬂg}lﬁi’#ﬁﬁi S BT
Nominal Parameter : T__.=4,¢ . =0.3,D_=0.02, Site A
eff eff y
B 004f 1
2 o02f ]
8
5 OfF 1
w
5 -002F .
2
o0 -0.04F E
006 i i 1 L \
-0.3 -0.2 -0.1 0 0.1 0.2 0.3
Displacement (m)
Nominal, Qd‘n:0'024' kd‘n=0.118, DD‘n=0'183’ (Yb‘n=0.089
_— UkU£, Qd=1 '224Qd‘n’ kd=0'939kd‘n’ DD=O'915DD‘n’ cyb=0.783nb‘n
UkLs’ Qd:0'9490d‘n’ kd=1'339kd‘n' DD:O'%TDD‘n' c\b=1.361ab‘“
—-——— LkU£, Qd=1'033od‘n' kd=0'715kd‘n' DD:1'064DD‘n' r.yb=0.712(.yb‘n
7LkL£, deo'SOZQd‘n’ kd=1'004kd‘n’ DD=1'125DD.n’ ('Yb=1'225“‘b‘n
= sk % 4L 5 hH S B S — —
Bl 3-1-2.68 IR & ks n Az R » 4 ERFEa 1 (Tep=4dsec ~ &p=0.3 ~
Dy=20mm) + ~ T R R {42 VR B2 Ap 2 B
Nominal Parameter : Teff =4, feff =0.3, Dy =0.02, Site B
0.1 T T T T T T T
C
g 0.05F 1
@
g o ]
w
©
2 -005F ]
7]
04 . L . L L . L
-04 0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)
Nominal, Qy  =0.035, ky =0.124, D, =0.274, o =0.066
——U, U Q12190 k,=0.962k, . D,=0.915D,  a,=0.800a, |
UkL{, Qd=0.9480d - kd=1 '326ku - DD=O.967DD - “b=1 .363rxb a
- LkU€, Qd=1 .035('.)d o kd=0'723kd . DD=1.064DD . rvb=0.713nb i
——L,L, Q=0.8060,  k=0.988k, . D,=1.125D , a,=1.208a,
B13-1-2.69 MR s 1a B2 g KT » 4 BEAER (Tyy=dsec ~ &p=03 ~
2% pu g >
D,=20mm) } ~ T R R o BiFw B AR SHcB
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Nominal Parameter: T _.=4,¢ =0.3,D =0.02, Site C
eff eff y

e
e
T

Shear Force / W (g)
o

s
=
T

o

(3]
o
o
(3]

Displacement (m)

Nominal, Q, =0.048, k, =0.126, D, =0.384, o, =0.050
——U,U, Q=1.216Q , k=0.973k, ., D) =0.815D,, .  =0.808ay |

Uyl Q=0.947Q, . k,=131%, . Dp=0.967Dp, . a,=13650, |
-~ LU, Q.=1.037Q,  k=0.727k, D =1.084D, @ =0.712a,
——L,L,Q,=0.808Q, ,k=0.980k, D =1125D; . a,=1201a,

-

B 3-1-2.70 FR R h st C2 g &7 » & BHAHIE (Tyg=4dsec ~ &y=0.3
Dy=20mm) F ~ T R g R 42 SBFw Bl Ap R SEcR

Nominal Parameter : T__. =4, ¢ . =0.3,D_=0.03, Site A
eff eff y

004
002F

-002f

Shear Force / W (g)
o

-004

006 L L L '
-03 -0.2 -0.1 0 0.1 02 0.3

Displacement (m)

Nominal, Q, =0.026, k, =0.110, D, n=0.183, o, ;=0.113
4UkU£, Qd:1'232Qd - kd 0 895k DD:O'915DD‘n’ n:yb=0.750nb‘n

UkLs’ Q,=0.952Q, di L ky=1.364k g DD:O'QBTDD‘n' =1 .367ab‘“
-——— LkU£, Qd=1.028Q k=0 700k o Pp=1 '064DD‘n' ”b:OJOB“b‘n

7LKL£, Qd:0'795Qd K1 035k DD:1'125DD.n’ ('Yb:1'258“‘b‘n

B 3-1-271 IRR s 1n A2 F &7 J; {i AL (Top=dsec ~ Er=0.3 ~
Dy=30mm) } ~ T F @R B B Ap 2 2

Nominal Parameter: T __=4,¢ =0.3,D =0.03, Site B
eff eff y

Shear Force / W (g)
o

-04 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
Displacement (m)

Nominal, Q, =0.087, k, =0.118, D, =0.274, o, =0.089
——U,U, Q=1.224Q, | k,=0.83%, , D,=0.915D, , 0,=0.7830,

UL, Q=0.840Q, | k,=1.339%, | D,=0.967D;, . ar=1.361cy,
-~ LU, Q,=1.033Q, , k=0.715k, ,D,=1.084D , a,=0.712a,

——L,L, 008020, , k,=1.004k, .D,=1.125D, , a,=1.2250,

B 3-1-272 IR kst 1in B2 g &7 0 4 EHFHE (Ty=4sec ~ =03
D,=30mm) } ~ T R SR 2 BFie B2 4p R Sl
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Nominal Parameter: T _.=4,¢ =0.3,D =0.03, Site C
eff eff y

e
e
T

Shear Force / W (g)
o

s
=
T

0 0.5
Displacement (m)

o
o

Nominal, Q, =0.049, k, =0.123, D, =0.384, o, =0.06%
——U,U, Q=1.2180, , k,=0.958k, , D) =0.815D,, . =0.798ay |

UL, Q,=0.948Q, . k,=1.327k, . D,=0.967D,, , 0 =1.3620y, |
-~ LU, Q,=1.035Q,  k=0.722k,  D=1.084D,, . a,=0.713a, |
——L,L, Q08050 ,k=0.990k, D =1125D; ay=1211a,

2.7 KT o F RS (Tep=dsec ~ Ly=0.3 ~
Dy=30mm) + ~F R @R {2 B B A 2 fdR T

T.=2 ¢,.=01, siteD
1.5 ot o ;
O Q
14F X K3
1:)D
F
131 X ol
12} o = .
15 — = — — = — S oo =EsHE==
11} x 4
o, * o
s 1L ]
© o *
09f .
* X
085 = == = — = mmmm—mm e m - - =
X O
08| -
0.7f -
06 -
0.5 1 1 1 1

uu UL LU LL
D =0.01
y

B3-12.74 IR A1 D2 RT3 BEAEE (Typ=2sec ~ Ey=0.1 ~
Dy=10mm) *+ ~ T R SR s > Hip R Sl e AR
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ratio

T.=2, ¢,.=02 siteB
1.5 L. . M )
O q,
14} x K]
DD
F
1.3F ol
X
12 = O -
R T e ettt e i
*
11 ]
1 * s
o *
X
09 ¥ 1
085 —— ——————————————— -
08| % o ]
0.7F ]
0.6fF ]
0.5 1 1 L 1
WU UL W LW
D =0.01
y

B 3-1-275 R A1 B2 g &7

D,=10mm)

ratio

B 3-1-2.76 I§ & kst
D,=10mm)

1.5

1.4

1.3

1.2

115
11

0.9

0.85

0.8

0.7

0.6

0.5

FEARAEE (Tep=2sec ~ Ey=0.2

CTRRRL > BAp S AR AR

T, =2 £,=02 siteC
O qQ,
i x Kyl
1:)D
i * F
X
L O
GRsEiuses: ERENuREEL EES
* O
o *
L Yo X
[ O
X
uu UL LU LL
Dy =0.01

1y C2 F KT o
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T.=2, ¢.=02 siteD
1.5 ot ... ;
O Q
141 X Kyl
DD
F
13F * ol
X
12F O] -
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*
14F )
2 * O
g 1f :
= O
0.9F * X .
085 — === === == ===~ 6-- -
08l % )
0.7F -
06F -
B . . . .

uu UL LU LL
Dy =0.01

B13-12.77 [ER 4 18 D2 § &7 4 £ AL (Ty=2sec ~ &y=0.2 ~
Dy=10mm) + ~ T R SR> Bk S8 (e ¥R

T.=2 ¢,.=02 siteD
1.5 ot . ;
O q
14F X K3
I:)D
F
131 X ol
X
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*
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© 8 e
09f * x 1
085 — == == == == —m — - ————
08| < o -
0.7f -
06 -
0.5 1 1 1 1

uu UL LU LL
D =0.02
y
B 3-1278 MR A A1 D2 g R » 5 BEAENE (Ty=2sec ~ &p=0.2 ~
Dy=20mm) * ~ T R SR s > Hip R Sl iR
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is T, =2 £,=03 siteA
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X
F
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11} *
o * O
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09F *
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0.8} O
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06
0.5 1 1 1 1
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TREEMEE > HApk Sl TRARR
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1.4
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115
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