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OUTLINE

GIS data

v

CMD

v

Structure Model

check
* negative height
» too small area

polygon set

building height

floor

« floor given by neighboring polygon

* non-building structure

Structure Model

Structure Data

v

A4

SDOF

MDOF

/7,

SDOF: determine
e building height
* building area
o stiffness

e strength

MDOF: determine

story number

story height

story area
story-wise stiffness
story-wise strength



HEIGHT DETERMINATION

polygon height

____________

ground height

number of negative height building

number of short height building

negative height number
0~1 4493
1~2 50,500
2~3 151,165

negative height number
~-20 2
-20~-10 5
-10~-5 10
-5~ 0

possible reasons
* does not exit
» fake building

« basement or underground space

* error

solution
e remove

around 10 % of data

non-building object shorter than 3 m
« small area (less than 15 m?)
* small width (less than 3 m)

solution
e remove



2 Map dats 82013 - Tl of Lse

-27.23 m (does not exist



0.9 m (non-building structure, 18.3 m?)

1.0 m (non-building structure, 19.6 m?) 0.9 m (non-building structure, 35.0 m?)



PROCESSING OF GIS DATA

buildings with multiple polygons

Polygon A

 Polygon A, B & D are for one building with
multiple polygons
 Polygon C is for another building

Procedure of finding connected polygons

1. find two polygons which have more than
2 vertices that are attached to them

2. repeat 1 until all combined polygons for a
common building are found

Case study for one block;
dimension of block is 2.0 by1.5 km

Number of buildings with multiple
polygons is 23 out of 1978 (1.6%)



3 polygons

L it R B, SRR SRR

-5655 -5650 -5645 -5640 -5635 -5630 -5625

-5660



5 polygons

(max number of polygons)

-20465

-20470

-20480
-20495



PARAMETERS OF MDOF

@ Distribution of story shear strength V.

® Uniform
® Linear
@® Ratio of capacity and demand

@ Distribution of story stiffness K.

® Uniform
® Linear

@ Selection of ground motions

® High mode effect
® Failure modes



base shear SDOF base shear MDOF
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SDF:
NON-LINEAR BEHAVIOR
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IMPROVEMENT OF RELIABILITY

@ Meta-modeling

@® Comparison of seismic response for SDOF and MDOF
® SDOF serve as reference

@ Simple criterion to choose unknown parameters

® Stochastic modeling for stiffness (natural frequency consideration)
® Stochastic modeling for uncertainty of strength

Parameter Detalils

Number of story (DOFs) Low-rise/Middle-rise/High-rise

Type of structure RC/Steel/Wood

Type of ground motions Golden set/Long-period set/K-NET set/MeSO-net set




Main research issues and parameters

Linear  Uniform

Distribution of story-wise shear stiffness

 Linear/Uniform

» Related to floor area (RFA)/Combined

 Proportional to Required Shear Strength (PRS)

» Concentrated story deformation or damage (not
available in SDOF) due to significant stiffness
change through adjacent stories

Required

Regular Uniform Linear
Irregular RFA Combined
1.0 0.8 05 Top/First
| | | .
0 10 30 60 Height

low-rise middle-rise high-rise [m]



PROCEDURES

Step

Detalils

Selection of ground motion

Two sets: Conventional/Long-period
At least five ground motions for each set

Selection of building

500~1000 from about 1.5 million by random
Cover various characteristics of buildings

SDOF & MDOF

Analysis All selected buildings->all ground motions
For each parameters
Indices:

Evaluation Roof drift, maximum story drift

most damaged story, Base shear




SDOF versus MDOF (Max Roof Drift)

Difference of maximum roof drift

Ground Motion: El Centro (940)

1 Elastic model
__,___,__LJLLJ’ ______ _____________
e
_____________________________________________________________________________ ’

$° | Py
_____________________________ Q.’
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 0,..
210 240

Height (m)
Evaluation of the Difference of Roof Drift:
DRD=(RDS,maX-RD )/IRD

m,max S,max

The majority of the buildings (99%,<30m): within 10%



SDOF versus MDOF (Max Story Drift)

Difference of maximum story drift

: : ——— ; ad Elastic model
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Height (m)

Evaluation of the Difference of Story Drift:

DSD=(SDg 1max-SDim max)/SD

S,max

The majority of the buildings (99%,<30m): within 20%



SDOF versus MDOF (Max Roof Drift)

¢ Elastic e Bi-linear

_____________________________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————————————————————

_______________________________________________________________________________________________________

Difference of maximum roof drift

180 210 240
Height (m)

The majority of the buildings (99%,<30m): Difference between
SDOF and MDOF is doubled using nonlinear model



