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FEMA 351, Recommended Seismic Evaluation and Upgrade Critenia for Existing Welded Steel
Moment-Frame Buildings

| FEMA 353, Recommended Specifications and Quality Assurance Gudelnes for Steel Moment-
Frame Construction for Seismic Applications.

FEMA 306, Evaluation of Earthquake Damaged Concrete and Masonry Wall Buildings: Basic
Procedures Manual. Applied Technology Council. Redwood City, CA, 1999,

|. [ATC, 1996] — Seismuc Evaluation and Retrofit of Concrete Buildings, completed by Applied

Technology Council under project ATC 40, Califorma Seismuc Safety Commuission, Report No. 55C
0/-01 Wovemher 1008 (alsn availahle from AT

FEMA2TY: “GLOBAL TOPICS REEPORET OMN THE PRESTANDARD AND COMMENTARY FOR
THE SEISMIC FEHABILITATION OF BUILDINGS™

| FEMA3ISG, PEESTANDAFRD AND COMMENTARY FOR THE SEISMIC REHABITTTATION
OF BUILDIMNGS.




o Joslyyins 5 o 4 T
)

,_-J'/: ‘_-,Iff | ,_-)l:’. Lt /Uv‘ JL;L

Fema 440 :Improvement of Nonlinear Static Seismic
Analysis Procedures

Asce 41-13 : Seismic Evaluation and Retrofit of
Existing Buildings I
ASCE41-17

Asce7-16

Fema 547

Fema 273

ACl440




ASCE/SEl
ASCE STANDARD 21-13

Seismic Evaluation

__ ) and Retrofit of _— =
Minimum Design Loads and i S Seismic Evaluation
Associated Criteria for Existing Buildings and Retrofit of

=T d Other Struct P ay an
uildings an: er Structures Existing Buﬂdlngs

s both the
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ATC [ FEDERAL EMERGENCY WANAGENENT AGENCY FeMA 274 Ocoter 507
—

Seismic evaluation and retrofit
Guide for the Design and of concrete buildings
Construction of Externally Volume 1 NEHRP COMMENTARY ON THE

Bonded FRP Systems for GUIDELINES FOR THE
Strengthening Concrete SEISMIC REHABILITATION OF BUILDINGS

Structures

Reported by ACI Committee 440

L\Tc Applied Technology Council

CALIFORNIA SEISMIC SAFETY COMMISSION
Proposition 122 Seismic Relroft Practices Improvement Progar
Faport SSC 9601

ACI 440.2R-17

(OIS American Concrete Institute
OCila oy ocvoncig

enyaminrazaziyan
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FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA 273/ October 1997

FEMA 306

EVALUATION OF EARTHQUAKE DAMAGED
CONCRETE AND MASONRY WALL BUILDINGS

NEHRP GUIDELINES FOR THE
SEISMIC REHABILITATION OF BUILDINGS

Basic Procedures Manual

Prepared by:

orc

Applied Technology Council (ATC-43 Project)

555 Twin Dolphin Drive, Suite 550
Redwood City, California 94065

Earthquake Safety
Activities

For Children and Teachers
FEMA 527 / August 2005

Prepared for:
The Partnership for Response and Recovery
Washington, D.C.

Funded by:
Federal Emergency Management Agency

FEDERAL EMERGENCY MANAGEMENT AGENCY FEMA 356/November 2000

PRESTANDARD AND COMMENTARY FOR THE
SEISMIC REHABILITATION OF BUILDINGS

Techniques for the
Seismic Rehabilitation
of Existing Buildings

FEMA 547/2006 Edition

Improvement of
Nonlinear Static Seismic
Analysis Procedures

FEMA 440

June 2005
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CFRP Properties™

Nominal Ultimate
Thickness or Tensile
Diameter Strength
te
(mm)
Carbon Dry Fiber Fabric 0.33 4830
Carbon Cured Laminate 1.0 1240

* As provided by the manufacturer

Elongation | Modulus of
at Break Elasticity
€y
&0
2.1 227.5
(84 73.77
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Seismic Evaluation of RC Frame Members
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ACI Fall 2018 Convention
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NSM(near surface mounted

The Concrete Convention

and Exposition

CFRP Properties*
Nominal Ultimate ‘ Elongation | Modulus of
Thickness or Tensile at Break Elasticity
Diameter
Y i, 3
(mm) | (%) | (GPa)
Carbon Dry Fiber Fabric 033 4830 21 227.5
Carbon Cured Laminate 1.0 1240 1.7 73.77
CFRP NSM Bars 12 2068 1.58 131
* As provided by the manufacturer
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ECC. engineered cementitious composites

Figure 2-11: Damage behaviour of reinforced concrete column with stirrups (left) and rein-
forced ECC column (right) (Li, 2003)
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Material properties of tests

Tensile Strength, Mpa (ksi)

Compressive Strength, Mpa (ksi)

NC
22.75(3.3)

23.44 (3.4)

ECC
35.85 (5.2)

44.20 (6.4)

NC
2.10(0.3)

ECC

8.3(1.2)




__ECC
)

,_-JF/:L-)C/ I ,_;l:’ LA vy Wkl
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Transfer in Engineered Cementitious
Composites
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