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Good Configuration
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“If we have a poor configuration to start with, all the
engineer can do is to provide a band-aid - improve a
basically poor solution as best as he can. Conversely, if
we start-off with a good configuration and reasonable

framing system, even a poor engineer cannot harm its
ultimate performance too much.~

Henry Degenkolb
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szt Reinforced

2324 Concrete Wall
2iainid Discontinued in
el | Ground Storey

(e) Discontinuing Structural Members

(b) Weak or Flexible Storey
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Picture Credit: C.V.R. Murty, IIT Kanpur, Earthquake Tip Series
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Seismic Resistance (du)
Seismic Control (au)
Seismic Isolation (uen)
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QO MSENMaNNYABIUNNY
O msmstaanmasesnaiussuy (Systematic Approach)
O Seismic Evaluation

O Strengthening Design
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Earthquake Force

Strengthening Applications
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Importance of Confinement

Confined First Deflection
Wb concrefe hoop .
T BP frocture e
& N N
g f '\\\'\‘ Unconfined !
a /1 & o \?j:,\ \ Deflection
¢k AN
§ [N \mxgg\fgjf{gf\

NN
Erd_ gcu co Esp ecc Ew s

Compressive Strain, Ep

i) Special Deflection

Confinement

Source: National Information Service for Earthquake
Engineering, Earthquake Engineering Research Center,
University of California Berkeley
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* Average Retrofitting Cost
10% of Rebuilding Cost
(Taiwan Case)
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(RC Wing Wall)

/l/ New Wing Wall
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MISEINMAADNIZNAITAQ composite

<>

* High Strength &

Stiffness Material
B }xisting Column o Light Weight
ﬂﬂ:ﬂl;; :HJ>/ * Minimal Disruption
oA ><><] &) | _Carbon fibre /
% Lo E strap dipped into
iy e epoxy resin

p

Nikko Hotel (Beverly Hills)
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Robinson-May Department Store (West Los Angeles)

Steel Jacketing Applications

1y Confinement

Rectangular
Steel Jucket

g

See Detailed A-A for
/ Comerele Jackel

{

l-n Footing

Elevation

Figure 3 - Diagram of the full-height circular steel jacket used to retrofit the
reinforced concrete bridge columns on the Hanshin Expressway in Kobe.

39



a N

a [ d' ﬁ'
ﬂ1§!ﬁ§3~lﬂ”lﬂx‘i!ﬂWW‘Ylg‘IJl!‘U‘Uﬂuﬂ

thuenu uazgunsalsng g Wulenlw wiaslSuame snwswaznauldely
s ldnemsunatuiauaiale uasinsalsulplvianudasasann

2u logldgunsnisng g wu safety wire wdnfuan méuin 19







r

A o w a A
mﬁaaiummmww‘ngﬂgmuauq

N

mstasufilavlaesou

Earthquake Force

42




Earthquake Force
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Deflection

0

Load Sharing anu Stiffness 2avs:uu1A598519

New eccentric steel framework constructed berween two existing New eccentric steel framework with a column disguise.
reinforced concrere columns.
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No Damage Immediate
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PASSIVE VISCOUS DAMPER ELEMENT

High Strength _
Acetal Resin Cylinder Accumulator

Seal Compressible Housing
Silicone Fluid

Seal Retainer

AN

with Orificeés™ - Valve Accumulator




Source: Daiwa House, Japan



TAIPET IO

-

ERE6G00W
EEssAR
HEFEAEES
BEEH




.m_

.-.

BASE ISOLATION

92



uﬁ \ ;- Vap uj.::- ] |
. " “in Ly liﬁ"”‘illm:
T S R

llilﬂ

.f"”lllli

TCHE o

q‘.m‘lhﬁiuiﬂﬁii 113:1 f I At -.."' e g I l,lll[l”-‘

g







