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Operational Immediate Life Collapse
Occupancy Safety Prevention

Operational — negligible impact on building

Immediate Occupancy — building is safe to occupy but
possibly not useful until cleanup and repair has occurred
Life Safe — building is safe during event but possibly not
afterward

Collapse Prevention — building Is on verge of

collapse. probable total loss

10



Loading Severity

Immediate Collapse

Operational ¢y ancy

Life
Safety

Prevention

Collapse

Structural Displacement A
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FOUNDATION

FLOOR SLAB
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Soft-Story Building Soft-Story Retrofits

A weak ground floor ‘ n/“ L

can collapse during Shear  Bracing  Steel
an earthquake. walls  dampers  framing
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Column
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Figuré 1: Buildings with short columns - two
explicit examples of common occurrences.




Portion of
column
restrained
from
moving

when partial height walls adjoin columns -
the effect is implicit here because infill walls

are often treated as non-structural elements.
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o3l 1 o)l A3y (g9, V=03l oy X o5l DL

[
]
net external

MNel force on object = mass of object x acceleration



Base Shear Summary

V=CW

From Design Spectrum /

Fa e

N\

W = Building Seismic Weight

Max[0.044SpsL.0.01] or 0.58,/(R/T) <*st,f'(R;1) < Spy/(FR/D) or Ty Spy(THR/D)

7
From map

R from Table 12.2-1 based
on the Basic Seismic-Force-
Resisting System

[ from Table 11.5-1 based on
Occupancy Category

/ |

Numerical Analysis or T,
=Csh*or T, =0.1N

C;:=0.028, 0.016, 0.030, or
0.020
h, = building height
N = number of storys
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Earthquake Load UBC 97

Des | g N base S h €al. The total design base shear in a given

direction shall be determined from the following formula:

|4 =(CVI/R T) *W (30-4)

The total design base shear need not exceed the following:

V =(2.5Cal/R) *W (30-5)

The total design base shear shall not be less than the following:

V=>0uCal)W (30-6)

In addition, for Seismic Zone 4, the total base shear shall also

not be less than the following:

V =(0.8ZNvI/R) *W (30-7)
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