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National Center for Research on Earthquake Engineering. “Reconnaissance report of the 921 Chi-Chi Earthquake for
bridges and transportation facilities.” Report No. NCREE -99-055, Taipei, Taiwan, November, 1999.
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1: pot rubber bearing slipped on the
seat, totally failure

2: rubber bearing offset
3: Shear keys of Miao-zi-ping bridge

were severely damaged during the
earthquake




RBESTHREIFEE
oK A " EAE R ER
B SR RE
m RAEAE A R
B R RAGAE A R AR

SN LWEMHEMEE %ii- é} [_ RC*%*i ﬁ#g#ﬁ 5§
al A5
cone’ Amenpams HEZARRER | ¥b

251 2)(88-914F)

THEREAGEELA

AREARAEL TR ARANER

L ; W AR GRS ST Se

National Center for Research on Earthquake Engineering

B A K B A &

TR wmauR YRR BRER

BMCF1
, BMCF2 ; ;
R R R
X CF1 . BMCS X BMCL100
£V CF2 £V £V
spy RH CF4
CFRP SCF2 SCS SCL100
#3%  SCF3  ##7% FCS #3%  FCL100
73 =W FCF2 W FCS-1 XApE  FCL100-1
FCF3 FCS-2 FCL100-2
#E  BMC2 #£#E 14
BM BMCL100
wg oscl aa PV wp
TR Steel
78 SC2 78 78
SMCL100
WE O SC3 om0
National Center for Research on Earthquake Engineering f@

Mg




BT AR &

R wmsun WhsE BEsCR
BMR] BMRL350
2%  BMR2 2% 12
. %& % g0 BMR3 kg BMRS . BMRL100
AR B BMR4
& Bl4E
HER - CErP .
## 58 FR2 ## 58 FRS #5%  FRL100
5 A g FR3 A g 4% SFRL100
=3
1R iR iR
sk BMR3 sk BMRS ke BMRL100
E X fﬂ*&l SR1
el s SR2 % SRSI %  SRLI
EN - SR3 W SRS2 W SRL2
SR4
@ National Center for Research on Earthquake Engineering @

Drift Ratio (%)
5 4 3 -2 1 0 1 2 3 4 5 6 7
T T T T 17 1T T

700 F

Lateral Force (kN)
o

=

[EIfERE Rt -
P R R R B
-250 -200 -150  -100 -50 0 50 100 150 200 250
Displacement (mm)

Drift Ratio (%)
8 -7 6 5 -4 -3 -2-101 2 3 45 6 7 8
L o o e B e L B B B B B B B LS A

800 - M =2.3 12345
r 1

RS 34

000 el P R P R T
-150 -126 -100 -75 -50 -25 0 25 50 75 100 125 150

Displacement (mm)

Lateral Force (kN)
o

-400

-800

National Center for Research on Earthquake Engineering £ER,




SCL100 §

Lateral Force (kN)

Lateral Force (kN)

Drift Ratio (%)

-500 D ~7
-600 *Eﬁﬁ*ﬁ%:{&%ﬁgﬁ '
-700 L ) ) ) )
-250 -2(‘)0 -1;o -100 -5‘70 0 ;o 1(;0 1!30 2<;0 250

Displacement (mm)

Drift Ratio (%)

7 6 -5 -4 2 1 0 1 2 3 4 5 6 7

700 £ T LI T T T T T T T T
6007P=7-3 “123455739
ool T
300 |- '/////////////ﬁ/’—’
200 [ ji /’//‘/////////
103 E -/.;7./—1';‘77/"”” _

L ]

BRI R
| L ‘ L | L | L | L |

-150

-100

-50 0 50 100 150 200 250
Displacement (mm)

L

National Center for Research on Earthquake Engineering

Lateral Force (kN)

Lateral Force (kN)

1000 |-
1200
1400

Drift Ratio (%)

1400
1200 -
1000 |~

8 -7 6 5 -4 -3-2-101 2 3 45
LA L A B B T T

6 7 8
L B e L I e e e e e e e e e e R
12 3 4 5 6 7 8 9

[EIESAAS 5 T H5R -

-125

-100 -

-50 25 0 25 50 75 100 125 150

Displacement (mm)
Drift Ratio (%)

32101 2 3 4 5 6 7 8

200 [-
-400 |-
600 [
-800 |-

P I ‘ L

[EAERBRAE DY

G

-150

-125

-100 -

-50 25 0 25 50 75 100 125 150

Displacement (mm)

L

National Center for Research on Earthquake Engineering

o
ol




OMRAELL

By BEREIRHAEPC

Drift Ratio (%)

8 -7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8
wol L L L L1 1L L
1 B3L17-C8
600 7 v=60x75%325 cm® | = 138
1 0=202%
f'e=17.0 Mpa
400 —  fy=433.9 Mpa -+ =9 ~
(= P =0.19~0.25 f'cAg a
z 2
=~ 200 —| -
3 3
k k
— 0 —
5 g
3 -200 — 3
-400 —
600 —| 4 — -135
-800 L B B B L B S B -180
-260 -195 -130 -65 0 65 130 195 260
Displacement ( mm ) . Ahgt e '_ *
2
KPS LR P Y TN rd
Ak X
It mPBHRR -
HE . : ;
National Center for Research on Earthquake Engineering e
S /

Short Rec. Column- Lap Splice Failure-CS Method

2
i
3
3
e ) Drift Ratio (%)
Section : 50 * 80 Hysteresis Loops of L16S1-CS10
- Height---200
@ Natioma) Center for Research on Earthquake Engineering @




m R R87F:
1 O RBIFEE TR EHEER
it E WK R m K B934
RAFECHERESE LKA "HiE
DR NG EGE ;M FRERAEERLT
£
=R E94%
RBIMECHEEREZRLAKB S " BE
AR AR R IERE BRI E
Rt AR RA B EZIER
R E97F
RBINKLEE T ARERAERED
AR ETETTEHAR

@ National Center for Research on Earthquake Engineering ey

B P9 A% 3 A R AR TR AR A AR B H iR

m RESSH MEfAEHMA KT ERDIAH
HEER

(MNAEBRABRX KB ELEERFESTEARAERAT
FoAERERIRAATAHREHAUATENBHMKF
10% 2 3 Bk iR EAEH R DT

1

1- 0.9%
)@ FATr B X bk iR E{E agr > Bp & BAT & R R4
P 4754 1) 57 81 2 T hk K-k Aw ik B Z(Q)
Lo = ( I ) ag=04sy

a, 475 k=0.3~0.475

Tr:

%@ National Center for Research on Earthquake Engineering T

,,,,,




BB iE SR B A R A R A OB

(NRBEBIF X —H IR — Bl HR AR EHE)

BRWNEHBRIR[BE-RT LSRABEZHE

W A 5818 AN 3% 3R 8 B RS S TR S0 <R
BHRA - EF R EEMEAAKI=L2 - RFERESI
FA4R7E RBIRREZ " ABAG R A E XA
fo) EEHEXET FEEBBEIERA_E
(EFERAELER) EEAKPmRE A

% %0.339%0.239 -

TN

@ National Center for Research on Earthquake Engineering ;E;
QRBENBFFE IR -HE_RIRABHER
it AR IR 0 AR R BB AMB I ZTRE AR
FRS0FHRA > B4 8 ERHARI=L2
ERRA EMBRZ B R o FRAT
wEN g | atEms | ot | wam [esee| masa
R F* IR IE S %;@7}%‘@ i AE R AR 57 F
- E¥ s AR o EAR .
¥ B E - 80% 30 | pawgse| 2R
FEATE &R T
WIHIE | & BIEEF 10% 475 F 5 TR iE A 1548
MR AT
HHEE M &
RRAELE |m2fiE = o EAR e
wk | mrren | 20 | POF |pman| *E
o~ A

National Center for Research on Earthquake Engineering




m REITERAI T NG EGEL N IPE R
IR ATHAE
DGR ZRE SR RE TR E ALE R &
B TRAT AR £10% 2 PGAE AR 242 &

TR YE BB 10%: PGA)

et AN - T ey p——"
FH&:0.396 Z&0.276
49BN 404EDL B 204 0.282 0.196
T LARAH 25~404F 304F 0.327 0.228
TOLEHI# 10~254 404 0.364 0.254
BAFERIEIZ PR 105£2AF 504F 0.396 0.276

National Center for Research on Earthquake Engineering

A& R R AE A b SRS A TR

m REBSFR B NERAERMASRITELD
4B B R R A

(1)E%3 R

() EH ML

(3)#8 T M3t k&
B RE2EXBIENRAEHMRTKE 15T
BRENFARAZ R

(1) %3 pE R

Q)EHMFFELR (F ~T k)

£

National Center for Research on Earthquake Engineering (i /)
RH)




m REITHRBIRABES
'H-‘&ﬁﬁ&lﬂfi’f THAR
N EEAG R B SRR B R — i (— ke )
NI R B SEAE R B R —m s b (— A he )
N BEAG R RSHAE AR B R i s (%46 )
NG B ERER—EBRE L
NG BIFERER—RE S ML

N PG B AR ER—BRE NI
N A R R E R — R B M
@ National Center for Research on Earthquake Engineering éﬁ
AL 28 R A~ EAGITAE BE -~ B
P45 78 B 8540k | 924 | 954 | 854k | 924K | 954K
# i FAR 2% 0% 0% 4% 0% 0%
T hEIRIE 27% 31% 25% 24% 32% 25%
EH AR 31% 29% 30% 56% 52% 30%
I 40% 40% 45% 16% 16% 45%

— AR ¥E 2R AE 4a IR B $192 - PR £ 75% A8 ] > M B4t £ B 3A B
REEMZIR

1. T hE3R 3538 945 2 & BN 5

gk £E -

—FAE BT -

K o

2.8 w3 N ZAR LIRS o — BB X RAE -

3.84ET #E

I

MG 54

LITHEAD]

National Center for Research on Earthquake Engineering

AN

B A 2 RACTEAE D




#3 CHERER BT TR R R

[EE TEIRRAR Lokt {EBER P P HifEE FiGHE
EEEE OEE 49 #5817 OEE 9 F-76 & OEF 76 F~24 5 OEE 34 g~ & OEE 29 F L
B EH A5y & h ] = BE | §5
o101 | 15 | BE S E—EEEEE I 2 [DRA0HOED
o102 | 4k | HhaEsEs 4 D& 0 0% S5 (0 67) DE B0 33) D EEE D
G103 | IR | fERMEE R L ER L 2 [O&(L0) Ocp.67) O(0.33) D)
aioa| B | @LATRE 6 |[DEct oy Och . 67) DB 3% ) ()
g5 TERIFIRED B R A S R 2 |O(1.0)Och (0.67) O/h0.33) O
G106 | 4 | AHEEE 2 DED OO
Glo7 | # | RisEEEEs s Hm e 4 |w=87/90"510
G108 | 7 | SHEEE 0% I |w=S/6% <10
G109 | 4 | BiEECEE < 100m BAFE 2 307) 4 |w =100/ €10 5 wy=w/30810 5 w o=mad wp wy) 5 r L HE  al TH
o110 ERsEE e 0 [FEEBE w=20-200g, k) i {NTEERE D w=143-1430y, (R
G111 HEEN 4 |DFEEEQL0) OoF B (0.67) O &l (0.37) ORHF O
S Y F— . w=%s1.n,§w-mzn;w=nsi§mzN DN, ERENREEE

# IV 24 EMEHE TR N=50+025L+10H

il ORI el R eean (1.0 O EE T m] SaR (0.5 DB T [ 4RR(0.25) OF R38R
o113 | BR | AR 12 Y (OBATEERRNTHRET BE - JEEFN 025 -

(DEN, 212N » TR RBERIRTERE - ETaERT -

14 HitRFEHEE 4 EHEEE - TREEERSSREL I ETRNE
SRR 100

H o OEEREREUAREEHEEERE  SIHREE B I ATRITMER = 1-02[(v, )-1]206 o QEERED w BHEZES - QFHASES
FE2AEEE -

National Center for Research on Earthquake Engineering

Fob NG FERT AR R — i MERT 5 (AR AGER)

RS EERE 2iEy HRENEE REE - FHEOH
BETE DERE 49 FLUE DR 49 F-76 £ DR 76 £-84 & DRE 84 F-89 F DRE 89 L%
LB HE BEa 5 & ] = i | 5P
G201 | ¥ | RS RS —EERTEAY 8 |O®.0) OB
G202 % pick-1nl} 6 [Oadi@in] o) DMEmERo.67) OB8EnR033) DREWER0) 076 FLHMMEH0)
G203 | 1R | FLafElE 6 |O@0.0) Ohi0e) D033 OF0) D84 ELUREREHD
G204 | &5 | Bpmmsmscamoe 4 |w=0°/90°<1.0
G205 | | imer RS RIS, R | 6 |HWR=25 w= S<R<S w=(5-R)/25 i R25 w=0 (DMEMHEZAME)
| G206 | A IRBVES (T chifids IR BIRHE 2L 4 | r215 w=1, W 10<r<1.5 w==2+2r
| G207 | ﬁ_@gﬂﬂﬁj@ﬁ 6 |OMEIgEE(.0) O—@RBRE0.5) OREISBREO)
Gus| | nmenEE 2 |EEE w=20-200, k) TERE: w=1.43-143(h,, /h)
G209 — | HEBERNS 8 |OBEESE(1.0)  OfEBEO0)
|G210| # | DREBHED 8 |DFHSMERE(L) DHAHSHEMAES) OHSHmREW0
G211 | ERIRTESEIRERNEAAD 4 |DEMBEEREEEN(.0) DEMBBRHALRER (0.5) DERE0)
G212 | g H | EERREeitEE § |OEE (1.0) O8067) DOETE0.33) DR
G209 & | BURINEREHESENS | o [ODEEER10) OREE0)
G210 | gy | 3 | e ~ B LLEIDA 8 |DFRHESMEMAE0) DBEITSHRAEWOS) DESHRMAEWC)
G211 1% | ZEAhTRSERERDENED 6 |OTEMils BEAMEBEL(.0) DEMESEHHAVRNE (0.5) ORRRTE0)
G212 | g | B | iSINEERSLEE 8 |OEEEE (1.0) DF0.67) OEaN0.33) O
aw| RS 3 |BRAEDE0) s D e 05) 5 0% 2 01.0) s @D [0 s 0% <2 20s) ; 02: 200
i 1 [ JE, T UF, 2 2 ; 3
G210 % HeE IR TR 3 O : £ ‘,‘ (Lo : O :‘1,' () 3 umit 2 tem?
|G211 | | AJE 3 0BRSS/ ANUER204010) | ORERERTR/AER <04
G212 R IR 6 |O2EHEF0) | OYSLHEL0.0)
G213 TRRRRAGERERS 8 |ERHERIAMRT - ISEEEE - BEERA - iRl - BEUITE - SERRTRE
St 100

National Center for Research on Earthquake Engineering




m HBEMRE S
N A A XX, HEEEX2
By Ep Y

x /" X,/ Y™ 23234
Y:37.397( %5] +216.640( /100) ‘ -/(X$lxX2)—191.411

n A AR A e B R R R E
TN AR XX, X2, &R A FIRX3
Bk bR AR EY

X -0.236 X* 6.742
Y = {o.m[ﬁ] +0.63l[l—5'J ]()Q )

National Center for Research on Earthquake Engineering

PN R it R AE ) SR e iR A A Tk

m RESSH ' ERHERAKIAERDIFAA
HIBER
0.1g3¢4& 7%

m RESIF " B ¥ L BB ABAG R E 53
1& BoAd m%x R A
0.1g3%4& 7%
% EF0E RIbAE%(CIDILE %)

National Center for Research on Earthquake Engineering




m RAY3F ' HiE HRABBEAESHTIR/R
I RRA(ER)
— 1% R 133 %-#7 &£ (Pushover Analysis)
— X g0 F RL{EE(C/D®LAE %)

n RETH " HENBG R EA N PERMARE
IRETATHERE
- B R AR R AR R R A%
- 3B —RMHER: WG RS A (Pushover
Analysis)
- RHHRBR REFZI AR RBERRESHE &K
PEEY ) B B 04T 2RISR LY ) B B AT

National Center for Research on Earthquake Engineering

R AR
-

wWREEARAAF | | WREEREH | st | it st

#H& R At B IR BRATE || g pewmem | wsmaton i

P 382
| | | | :
|
y v Y
B2kt At E & ¥at E &zt BHE R LR
12 # 403t RI(RERLE Ak b B HR
| ]
L I3 RAL 4

R BRI
(SAP2000 Advanced V. 9.10)

FI i R 3P AE
R KR A

\ 4

R 2% ) R0 3 5 A HREENER JEL LB S AT
(Push-over Analysis)| | pf&2#7(C/D 44) (T E % %)
| |
A4

EARBOR ERWE § TER
B & A 16 R0 R S E SR
[

National Center for Research on Earthquake Engineering

Wi

e




SR BRWE R T LR
A WRITA L F R

A 4 A 4 A 4 A 4 A 4 A 4

EBERR| | || AR | | Rirde | | BRAENRR
B IR o BEIR B H B AR AR

A 4
: P 25 o 3
< 1R 2 4 A > otk R AT

ki R R ot B e A1 4R M
FAHE BB A

s Ok
% K3t L RMER

Yes

B IR R

National Center for Research on Earthquake Engineering

B NG R A EAE R

" RESOE | RaE¥-—MIg-AE—RtLSEARZ

o Rat B
Rt BRAFHEERETEBRMHDBTRABRRERZ
Wik EREN AT wIMy !

(1) R fgn it
QI EHRE

(3) 5 mt 78 K AR M
(4) £3BRACHEITAE S

National Center for Research on Earthquake Engineering




B N ERITRARBE AT AR
UARBRARZ BRI REL EUSEE L B
ZhE HEBRBETRERARME LT U4
% > Bk

PLSH@dREERERFERE

A A8 % 5

National Center for Research on Earthquake Engineering

n REAGE RHEFL -_HIE-AERHRAE
Z NGt B AR

(1) HmRERLEE A2 L™ RN HERA

(2) RRI LA RS ERRIRESN

(3) Hxat R eyrrIL ZHEE

(4) 3 A R J1 583 Ao (B R, 2,38 #A 2E k ARILE A

(B) BB HRELE/EH I RBE LIZAREMIE

(6) E X154 & FAEH 4 R

National Center for Research on Earthquake Engineering




B REITHF " NBBEREAERNTHRABRIE
AT R ) AR R

(1)-(6) AEATE Z 48R

(7)2 463 45 5] 2 & iR AL Rt Bl A iR 5 % P
B AT E RN RS R AN
R %%

National Center for Research on Earthquake Engineering

&

&

4
Sk

o NO TN 0] . ¢ SR OK
START éiﬁ K e

4 B P
YES NG \[e

QL SCAK R 5 iR

END AR P2
END AR

FLhiE o

e

HEEEANE
T FfifiniR

filisREL H
B ]

R LR

Ll ~ R
%fﬁﬁ?@%ﬁ?@ﬁ@

=

National Center for Research on Earthquake Engineering

&




]
RELBREEIRV#RE
| ) S—

s ONEN&ERE

5% R e s
. @ T

Ll <A . A
%? ) ® E
4 URRGEEY PR
7% ® Liptanm

~ ® [EE

> AHURIE e o
T @ bt

* Rl ® Ltk

3 N S E
1) 1 e R

@ National Center for Research on Earthquake Engineering

LBEGER EABER
R mSeismic Retrofitting

Seismic Retrofitting Manual for Manual for nghway

Highway Structures: Part 1- Bridges Structures Part]1 - Bridges.

(Db fe X 7t B A 36 2% 3t &

QO¥EBANERHIET S
(B)mt B34 ik B AE RN
(4)3% 517 36 Lok 2 B 1
(S) B NGRS L4
(6) 42 Bk 4 58 p A 3P A5 4

National Center for Research on Earthquake Engineering




BRIDGE IMPORTAMNCE
EARTHQUAKE and
Bridge Anticipated Soil Factors GROUND MOTION SERVICE LIFE CATEGORY
Importance Service Life, ASL Faand Fv Standard Essential
ASL1 | ASLZ | ASL3 | ASL1 | ASL2 ASL 3
Lower Level
Ground Motion
50 percent probability
of exceedance in 75 PLD* PL3 PL3 PLO* PL3 PL3
years;
PERFORMANCE return period is about
LEVEL, PL 100 years.
Upper Level
Ground Motion
7 percent probability of
exceedance in 75 PLD* PL1 PL1 PLO* PL1 PL2
years; return period is
about 1,000 years.
Notes:
1. Anticipated Service Life categories are:

e ASL1: 0-15years

e ASLZ: 16— 50 years

e ASL3:  =>050years

2. Performance Levels are:

PLO: No minimum level of performag

PL2: Operational. Damage sustained Ts~
vehicles should be available aﬂer insp p
PL3: Fully Operational. No damage is sustam' d%ull .
vehicles immediately after the earthquake. No refairs are required.

National Center for Research on Earthquake Engineering

vice is available for all

PERFORMANCE-BASED SEISMIC
RETROFIT CATEGORIES (SRCs)
(Figure 1-8)

Anticipated Service Life
Bridge Importance
Site Class (Soil Factors)
Performance Criteria
Seismic Hazard Level for
Upper Level Earthquake
SRC for UL Earthquake

Seismic Retrofit Category

(Section 1.6)

,

Seismic Retrofit

Category A Categories B, C, D
RATING METHODS
(Figure 1.12)
1. Indices Method
2. Expected Damags Method
3. Seismic Risk Assessment
PASS Screening & Method
———————— Prioritization

Seismic Retrofit

(Section 1.10)

EVALUATION METHODS
(Table 1.8, Figure 1-13)
A, B. No Analysis Methods
€. Component C:D Method
D1, Structure C:D Method (basic)
D2, Structurs C:D Msthod
(advanced)
Moniingar Dynamic Method

i

CAPACITY ASSESSMENT
(Table 18, Figure 113}
1. Member Strength Capacity
2. Member Deformation Capacity
3. Foundation Strength and
Deformation Capacity

Detailed E
Evaluation

(Section 1.11

)

Strategize Retrofit
(Section 1.12)
Is refrofitting
warranted?

RETROFIT STRATEGH
(Table 1-11, Figure 1-14)
1. Do nothing

2. Partial Retrofit
3. Full Retrofit

RETROFITTING NOT
REQUIRED

RETROFIT MEASURES

DESIGN RETROFIT
MEASURES
(Section 1.13)

2. Expansion joint restrainars. T
3. Column jacksts

4. Footing Overiays

5. Supplemental Piles

6 Response Modication Devices

7. Soil

i} & T AR




.—@ SEISMIC RETROFIT CATEGORY FOR THE SEISMIC RETROFIT CATEGORY FOR THE
= ACTION LOWER LEVEL EARTHQUAKE UPPER LEVEL EARTHQUAKE

Mo

Lower Level Earthquake

Ground Motion A B' c D A B c D
(Section 1.6}
Screening NR™ |- seat widths, | seat widths, NR seat widths, | seat widths, seat widths,
Components to be connections, | connections, connections | connecfions, | connections,
screensd: columns, columns, walls, and columns, walls, | columns, walls,
Fail walls, footings | footings, liquefaction | footings and footings,
and abutments and liquefaction abutments and
liquefaction | liquefaction liquefaction
Evaluation
- Evalyation methodstobe e || ¢ C NR O [AUA2  |BCDWD2 | CIDYD2E
used™", See table 1-9,
Retrofit
Retrofitting | Seats and -
Componen?s Connections NR |- Yes Yes NR Yes Yes Yes
Upper Level Earthquake to be Columns,
Ground Motion retrofitted, if | Walls, NR |- Yes Yes NR - |NR Yes Yes
(Geeton L1 deficient,  [120ngs
Abutments  |NR |- NR Yes NR NR Yes
Liquefaction | NR |- Yes — Yes y/ S }(es
Notes: g &
1. Seismic Retrofit Category B is not used when evalua
2. NR = Not Required
l . 3. A1/A2 = No analysis; minimum capd
B =No analysis; component capacity checl

C =Component C/D me
D1 = Capacity spectrum matity
D2 = Structure C/D method; also called

E = Nonlinear dynamic method us}

— 4. Selection of evaluation method &
r/Nexl\‘

ﬁridge e appropriate.
—

ridges, use Methods A, C, D2 and E as

National Center for Research on Earthquake Engineering

RETROFIT APPROACH

SEISMIC
DEFICIENCY Displacement Force Response Damage Partial
Strengthening Capacity Limitation Modif?cation Site Remediation | Acceptance Replacement
Enhancement or Control
8.2.1.1 Strengthening of Deck to
Superstructure Girder annecllon .
deficiencies 8.2.1.4 Girder Strengthening
8.2 4 Strengthening of
Continuous Superstructures
8.2.1.3 Energy
S::‘:fcilLiler:!:Iy 8.2.1.2 Diaphragm Dissirpating
. Strengthening or Stiffening Ductile
diaphragms Diaphragms

8.3.1 Strengthening of Existing
Bearings
8.3.3 Strengthening of

8.3.2.2 Replacement
with Seismic Isolation

Structurally Superstructure to Substructure Bearings 8.3.21
deficient bearings/ Coﬁnef,ctions 8.4.3 Energy Conventional
connections Dissipation Devices Bearings

8.4.2.2 Transverse Restrainers
8.4.4 Shock

8.4.2.3 Vertical Motion

Transmission Units
Restrainers

8222
8.2.2 1 Web and Flange Plates 8411 Concrete Seat Superstructure Joint

'"s“flf:;l';,:‘; seat | 542 1 Longitudinal Joint Edensions and Cateher Strengthening
Restrainers 8412 Pipe Extenders 23 Regsctlon of

9.2.1.2 Column Flexural
Strengthening y

9 2.1 4 Supplemental Column 9.2.1.3 Column Ductility
L3 0 -
i B A R L7k

211 Column
lacement

Flexurally deficient | Shear Walls Improvement and Shear
; Strengthening
columns or piers | 9.2.2.1 Braced Frames .
. 9.2.2.2 Built-up
9.2 2 2 Built-up Compression .
Compression Members
Members <

9.2.3 Concrete Wall Piers

9 2.1 3 Column Ductility
Improvement and Shear
Strengthening
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