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1. Methods of Analyses

> Brief description of Performance-based Engineering

> Methods of Analyses, linear and nonlinear

> Advantages and Disadvantages

> Limitations imposed by the Codes

> Guidelines on how to select method of analysis (preferred method)
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2. Checks and Acceptance Criteria

» (Classification of Structural Members
Primary / Secondary

Classification of Actions
Force-controlled / Deformation-controlled

Expected vs. Lower-Bound Strengths

Knowledge Level & Knowledge Factor
Capacity Checks L LL LI ]|

Linear methods & non-linear methods HHENT BT R Il"ll
Main checks of the assessment llllll""'l BRI ||l|.
T T Rl

II.III T LR u||||l|.
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3. Strengthening Techniques

> Presentation of the Basic Strengthening Techniques
- RC Jackets
- New RC walls
- Steel Bracing
- FRP Wrapping
- FRP Laminates
- Steel Plates
- Seismic Isolation
- Resins / Mortars

Effects on the Structural Response
Advantages / Disadvantages
When they are used
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Methods of Analyses
Checks and Acceptance Criteria

Strengthening Techniques

A

Evaluation of Different Seismic Retrofitting Solutions - An
Example

o

Strengthening Interventions’ Strategy
6. Real Strengthening Projects

7. Assessment of a 2-storey RC Building with SeismoBuild
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4. Evaluation of Different Seismic Retrofitting Solutions - An Example
Existing RC Building
Different Strengthening Methods

-
-

Y ¥ Y

Interventions’ Effect on Structural Response
Advantages / Disadvantages
Comparison between Methods

Strengthening with Jacketing
Strengthening with RC Walls (ground floor only)
Strengthening with RC Walls (full height)
Strengthening with Braces
Strengthening with FRP Wrapping
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On

Seismosoft Itd.

www.seismosoft.com




Presentation Summary P & N

Educational and Engineering institute 808
jalized training in Civil and Architecture

4. Evaluation of Different Seismic Retrofitting Solutions — An EXZmpyle
> Comparative Plots

004 —— Initial Building
0.03 l _ ’ = New RC Walls (Ground Storey)
0.02
0.01 i ‘
it
] VAL ATIANTA o l‘c l”l“‘ H;,l,‘_H,Ml,a_}
ey | (1)1 v LR AR A AR N L AR AR
0 2 ‘“ “J{ 6 8 ’ l’ 2 14 16 18 20
-0.01 ‘ I‘ ,
-0.02 ‘ l
-0.03
-0.04
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4. Evaluation of Different Seismic Retrofitting Solutions — An Exémple
> Compare Response with/without Strengthening

Perf. Ratlo 1.09<< 1.68
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5. Strengthening Interventions Strategy
> Criteria for selecting Strengthening Methods
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6. Real Strengthening Projects

> Presentation of Several Strengthening Projects
with Different Strengthening Techniqu

S

]

=3
LN

A i e
o

/A g

Seismosoft Itd.
www.seismosoft.com




Presentation Summary 28
6. Real Strengthening Projects |

> Strengthening of Damaged Bundlng from Recent Earthquake
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7. Assessment of a 2-storey RC Building with SeismoBuild -
» Construct the Structural Model

B seismoBuild [C\Users\santon\Desktop\2017_05_lordan_files\05_example_project ASCE-41\tmp_ASCE41bpf] X
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7. Assessment of a 2-storey RC Building with SeismoBuild
> |nput the Assessment Parameters

B scismoBuild * [C:\User 5_Jordan_files\03_sxample_project
File Edit View Inset Tools Help
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Q O secondary ASCE 41-13
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g Cold-Worked Brittle Steel [ ] Smooth (Plain) Longitudinal Bars [ ] NTC2008 o : “
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c4 1300 .
™ O e e s e R e Sdditionalnebar, LI
Length of Lapping Transverse Reinforcement
T
(@) adequate relative lap length, loflou,min > 1, No.legs along:  Height |2 E Width B E
(Oinadequate relative lap length, D<loflou,min<{, Material Set
nfq O absolute lap length, lo (mm) Default_Existing |
" Define Material Sets
4 Accessibility of area of intervention (for new or strengthened members only)
FRP Wrapping
® Normal (easy) O Reduced (iffiaut) -
Define FRP Wrapping
Concrete Cover
U ) Advanced Properties
cl 400
= Primary
Viith detailing for earthquake resistance
\_‘ Cover Thickness = 25.0 mm
Ductie Steel

Ribbed Longitudinal Bars

Bars with straight ends lapped starting at end sections
adequate relative lap length: lo/lou,min >
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7. Assessment of a 2-storey RC Building with SeismoBuild -
> |nput the Performance Objectives & Earthquake Hazard Levels

Code Requirements
Performance Levels  Analysis Type  Knowledge Level Seismic Action  Static Actions  Checks

Performance Levels Select one or more performance levels to be used in the checks
ASCE 41-13. Table C1-1: Rehabilitation Objectives
Target Building Performance Levels

(1-A) (1-8) (3-C) (o-E)

50%/ 50 year Oa Ob Oc Od

. Earthquake Hazard BSE1EQ0%/S0year) e [f g [h
Level BSE-2E (5%/50 year) [ Oj D |

BSE-2N (2%/50 year) [1m On Oo & p

Select Performance Objectives | ~

Performance Level of Operational Level

Performance Level of Immediate Occupancy

Performance Level of Life Safety (3-C) Probability of Exceedance 10% / 50 years - Return Period 474 years
Moderate damage. Some residual strength and stiffness left in all stories. Gravity load-bearing elements function. Mo out-of- plane failure of walls or tipping of parapets. Some permanent drift. Damage to

partitions. Building may be beyond economical repair.

Performance Level of Collapse Prevention (5-E) Probability of Exceedance 2% / 50 years - Return Period 2475 years
Severe damage. Little residual stiffness and strength, but load-bearing columns and walls function. Large permanent drifts. Some exits blocked. Infills and unbraced parapets failed or at incipient failure. Building

is near collapse.

Length: m Force: kN Mass: tonne Stress: kPa Acceleration: m/sec2
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7. Assessment of a 2-storey RC Building with SeismoBuild -
> |nput the Seismic Action

Code Requirements

Performance Levels  Analysis Type Knowledge Level Seismic Action  Static Actions  Checks

Seismic Action select the pga and the spectral shape of the region of the building

Spectral Acceleration

SXS 50%/50y  SXL 50%/50y

E| 0.280 E
Life Safety (3-C)

SX5 20%/50y  SXL 20%/50y : : Collapse Prevention {5-D)
ASCE 41-13 |0.600 | |0.300 E“ T .\ W Eem oo e T

SXS 5%jf50y SXL 20%/50y

|0.680 E“ |0.340 E|

SXS 2%f50y SXL 20%/50y

|0.720 E“ |0.350 E“

0 .
Damping =z
c
=
:
o
5
o
3
o
T
e
Soil Class
o v

Long-period Transition (sec)

Period (sec)

Seismosoft Itd.

www.seismosoft.com




Presentation Summary
7. Assessment of a 2-storey RC Building with SeismoBuild
> Carry out the Required Analyses (Eigenvalue & Pushover)

SeismoBuild * [C\Users\santon\Desktop)2017_03_Jordan_files\05_example_project ASCE-41\tmp_ASCE41.bpf] - [m] x
File Edit View Tools Help
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Operational Level (1-A) 0.02271463
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3a0
0.0456 1127.464 300
0.043 1123.595 250
0.0504 1166.092 200
0.0528 1185.208 (=0
0.0552 1201174 1
: ' a0
0.05% 1215052 —
0.06 1227.694 0 0005 0.01 0015 002 0025 0.03 0035 004 0.045 005 0055 006 0.085 007 0075 0.03 0085 009 0095 041 0105 011 0115 012
Displacement
0.0624 1238.837 o
Reading Support Force: 100% Length: m Force: kM Mass: tonne Stress: kPa Acceleration: m/sec2
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7. Assessment of a 2-storey RC Building with SeismoBuild
> Carry out the Capacity Checks

B scismoBuild * [C:\Users\santon\ Desktop\2017_05_Jordan_files\05_example_project ASCE-41\tmp_ASCEA1.bpf] - X
File Edit View Tools Help

oW e 20 |
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Educational and Engineering institute 808
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7. Assessment of a 2-storey RC Building with SeismoBuild
> Export the Deliverables (Report with checks)
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7. Assessment of a 2-storey RC Building with SeismoBuild
> Export the Deliverables (CAD drawings
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7. Assessment of a 2-storey RC Building with SeismoBuild
> Strengthen the building and carry out the checks again

& seismoBuild * [C:\Users\santon\ Desktop!2017_05 Jordan_files\05_example_project ASCE-4T\tmp_strengthened_ASCE41.bpf] X
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7. Assessment of a 2-storey RC Building with SeismoBuild
> Strengthen the building, run the analysis and export the deliverables
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