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— 1995 S Function
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\ Average propertiesin top 30 m
Soil profile name Soil shear wave Standard Soil undrained
average velocity penetration shear strength,
Vs, m/s resistance, Ngo Sy, kPa
Hard Rock | > 1500 NA | NA
Rock \ 760 to 1500 NA \
Very dense Soil ‘ 360 to 760 >50 ‘ > 100
and soft Rock
Stiff Soil \ \
Soft Soil \

180 to 360 15t0 50 50 to 100
<180 <15 \ <50
Any profile with more than 3m of soil with the following
characteristics
Plastic index Pl = 20
Moisture content w = 40%, and
Undrained shear strength s, < 25 kPa
F |“othes |
W other soilsinclude:
. Liquefiable sails, quick and highly sensitive clays, collapsible weakly cemented
soils, and other soils susceptible to failure or collapse under seismic loading.
Peat and/or highly organic clays greater than 3m in thickness
Highly plastic cl ays (PI > 75) with thickneﬂs greater than 8m
ayswith thicl
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— 2005 Sa(T) W|th cutoffs C
class soil, Fa=Fv=1

— 2005 Sa(T)*F=S(T) D
class soil, Fa=1.1, Fv=1.16
2005 Sa(T)*F=S(T) E
class soil, Fa=0.9, Fv=1.82

Spectral acceleration,

— 2005 Sa(T) with cutoffs C class
soil, Fa=Fv=1

— 2005 Sa(T)*F=S(T) D class
soil, Fa=1.1, Fv=1.16

— 1995 S Function

k 1995 S*F, F=1.3
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12 2005 S(T)=F*S(T) C soil, Fa=Fv=1
> 2005 SgT}=F*S§T§ D soil, Fa=1.1, Fv=1.16
> 11 2005 S(T)=F*S(T) E soil, Fa=0.9, Fv=1.82
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e t=200mm; f=8.6 MPa
o t=100 mm; f=15.2 MPa
m t=100mm; f=8.6 MPa

5-Storey Building
I I

05 1 15
Wall-to-floor area ratio

HHLL HH
0 t=200mm; f=152MPa
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4.0 O t=200mm f=152MPa

o t=200mMm;, f=86MPa
g t=100nmm; f=152MPa

t=100mm; f=8.6MPa

Now
o o
| |

Period (sec)

10-Storey Building

©
o

0 0.5 1
Wall-to-floor area ratio (%)

i i ‘[ i l ‘ .:‘.'!" y infills

O t=200mn f=152MPa
e t=200m f=86MPa
o t=100m f=152MPa
m t=100m f=86MPa

15-Storey Building

0.5 1
Wall-to-floor area ratio (%)
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Table 3: Proposed base shear and overturning moment adjustment factors, M, and J

for

different structural systems 2

Type of lateral

s,(02) force resisting M, for M, for J for Jfor
5.20) system T<10 T220 T<05  T=220

Moment-resisting
frames or “coupled 1.0 1.0 1.0 1.0

<80  walls'®

Braced frames 1.0 1.0 1.0 0.8

Walls, wall-frame
systems, other 10 12 1.0 0.7
systems

Moment-resisting
frames or “coupled
walls' @

Braced frames

Walls, wall-frame
systems, other
systems

Notes:
1.

2.

3.

Values of M, between periods of 1.0 and 2.0 s are to be obtained by linear
interpolation.

Values of Jbetween periods of 0.5 and 2.0 s are to be obtained by linear
interpolation.

Coupled wall isawall system with coupling beams where at least 66% of the
base overturning moment resisted by the wall system is carried by axial tension
and compression forces resulting from shear in the coupling beams

. For hybrid systems, use values corresponding to walls or carry out a dynamic

analysis

18



Relative modal periods and modal weightsfor flexural and shear cantilevers

Uniform frame, stiff beams

Period M odal weight

0.057 0.065
0.030 0.032
0.018 0.020

1.000 0.811
0.333 0.090
0.200 0.032
0.143 0.017
0.111 0.010

|
H || m de .-.. = -l ol
| f )

||| i i || '.! il

Uniform shear wall
. Period M odal weight
1.000 0.616
0.167 0.188

|

J.r
|
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— Vancouver

2"d mode, frame

— Montreal

Design shearsin a building of two different structural typeslocated in Vancouver and M ontreal

Structure
type

15
mode
period

2nd
mode
period

Modal
weight
in1*
mode

Spectral  Spectral Base

Moda  accelerat accelerat Base Base SRSS shear
weight  ion (@) ion (9) shear in  shear in shear assuming

in2® in1® in2®  1%mode  2nd entire
mode mode mode mode weight at
1% mode

period

Vancouver
Frame

Shear wall

0.256W

0.256W

Montreal
Frame

Shear wall

20
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Fig. 12: Elevations (a) Moment frame, (b) Shear wall

Id
<] WA410x60
IR | 178x178
S [WaN x11
2 [xa3 152x152
5 W460x61 x10
g 203x203
T [war X13
§ X39 203x203
3> W460x61 x10
8 254x259
g W3 13
£ x5 | 203203
§ W530x66 13
g 254x259
W3 x13
% X52 234x234
o x13
2, som

@

28.8m

8@3.60m

WWF500x456WWF450x342 WWF400x 243 WWF400x 157 WWF310x97 WWF200x46

127x127 7
x6.4
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x8.0
152x152
x9.5
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x9.5
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x11
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x11
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x11
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203x203
x11

432m

12@3.60m

, 80m ,

(b)

Fig. 13: Elevations, braced frames

22



d=0.2t01.0m 1=0,A=w

12@3.65m = 43.80 m
12@3.65m = 43.80 m

EERRRRNANAAE
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8.0m 2.0 mw=3.0t0 8.0 m),
71 7 Al
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3 (b)

Fig. 14: Elevations (a) coupled flexural walls, (b) hybrid frame-wall system
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2.00
Period T, s
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Period T, s
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t —— Vancower — — Code proposal
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—— Montrea == = Code proposal

150 2.00 . .00
Period T, s

T L T T

QO oNace

= Vancower == = Code proposal

Period T, s
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Montreal — — Code proposal

‘ n

| . 150 = | |
Period T, s
. II: (8] .JI [or, .Ig- i .:I es) dtles N the |!‘|
150 2.00

III '! ‘
Period T, s
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—— Montreal = = Code proposal

1.50 2.00
Period T, s
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1.50 2.00
Period T, s

3.00
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Montreal — - Code proposal

o . . . .
0.50 . 150 2.00 . 3.00
Period T, s
10200k J/factaorn, s :! I8, |citi ::;! the =.:|a

Proposed base shear and overturning moment adjustment factors, M, and J for
different structural systems 2

S,(02)  Typeof lateral force resisting system

Moment-resisting frames

or “coupled walls’ @

Braced frames . . 1.0
WEST Walls, wall-frame

systems, other systems . . 1.0

Moment-resisting frames
>8.0 or “coupled walls’ © 1.2 1.0

Braced frames 1.0 15 1.0
EAST Walls, wall-frame

systems, other systems® 1.0 25 1.0

Notes:

1. Values of M, between periods of 1.0 and 2.0 s are to be obtained by linear
interpolation.

2. Values of Jbetween periods of 0.5 and 2.0 s are to be obtained by linear
interpolation.

3. Coupled wall isawall system with coupling beams where at least 66% of the base
overturning moment resisted by the wall system is carried by axial tension and
compression forces resulting from shear in the coupling beams

4. For hybrid systems, use values corresponding to walls or carry out adynamic
analysis
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