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|44 Composite Beam Design Preferences for BS 5930-1930

Beam ShearStuds Camber Deflection Vibration  Pricas

fem Value
Percent Live Load, %

Consider Frequency?

Mirimum Frequency, cyc/sec

Consider Muray Damping?

Inherent Damping, %

@ BS 59501990 )

Set To Default Values Reset To Previous Values

All tems Current Tab All tems Current Tab

" oS Uiy 38 Lo Olgie 4 Etabs2016 3 BS 4ab oy T olsul”

9 g0 plal JyS315 dhaly SaS 4 s i 43> GuilS 5 J S BS 5950-1990 ol T 3 sl help sl

2.15.1 Vibration Frequency

The program calculates the first natural vibration frequency of a beam using the Dunkerley relationship.

g*Es* Iy
wWiL3
where,

f = First natural frequency of the beam in cycles per second.
Ks = A unitless coefficient typically equal to 1.57 unless the beam is the overhanging portion of a cantilever with
a back span, in which case Kt is as defined in Figure 2-12 and digitized in Table 1, or the beam is a cantilever that




is fully fixed at one end and free at the other end, in which case Kt is 0.56. Note that Figure 2-12 is based on a

16

pras =

- L—IHH—H

[EET,
\

F=K

Frequency Coefficient, Ky

0.e 0.8 1.0 1.2 1.4 1.6 1.8
Cantilever/ Backspan Ratio, H'L

Fignre 2-12 Ky Coefficient for an Overfranging Beam for Use in the Preceding Egnarion
(The definition of Eris provided earlier in this section)

Table 2-2 Digitization of Figure 2-12 as used by the Program

Point H/L Er Point H/L Kr

0 11 0.6 0.8

0.05 12 0.7 0.64
0.1 13 0.8 0.52
0.15 14 0.9 0.43
0.2z 15 1 0.37
0.25 : 16 1.1 0.31

:

I [od = b b

similar figure in Murray and Hendrick (1977).
g = Acceleration of gravity, 9.86 m/sec2
Es = Modulus of elasticity of steel, MPa
Ir = Transformed section moment of inertia for the composite beam calculated assuming full (100%) composite
connection, regardless of the actual percent composite connection, mm?*

W = Total load supported by the beam, N. This is calculated by the program as the sum of all of the dead load
and superimposed dead load supported by the beam, plus a percentage of all of the live load and reducible live
load supported by the beam.

The percentage of live load is specified in the composite beam preferences. The percentage is intended to be
an estimate of the sustained portion of the live load (about 10% to 25% of the total design live load). See Naeim
(1991)

L = Center-of-support to center-of-support length of the beam, mm
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Define Static Load Case Mames

Loads Click Ta:

Self \Weight Auto
Load Type kA Liltiplier Lateral Load Add New Load

|LIVE ~|lo =] Madify Load
SUPER DEAD -

OTHER
QUAKE

LIVE
LVE
LIVE
NOTIOMAL
NOTIOMAL
NOTIOMAL

Jzer Coefficier

I Cielete Load

n:u:u:u:nin:u:u:u:n

Cancel

Define Static Load Lase Mames

Loads Click. Ta:
Self WwWeight Aauto

Load Type b ultiplier Lateral Load Add Mew Load
LP [SUPER DE&D ~| [0 =]
=] | [SUFER DEAD
OTHER
RS QUAKE
LA LIVE
SUPER DEAD
LIVE
HOTIOMAL
HOTIOMAL
HOTIOMAL

fodiby Load

Ll

Uzer Coefficier

— Delete Load

Ok |
Cancel |
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143 Composite Beam Design Preferences for AISC 360-10

Beam Shear Studs Camber Deflection Vibration Prices Factors

2 0P S B 4o T opl s ab o lal 45 ghilen

OUS 1 48,8 1 45 Jlio S @ wolsl 43 2bb o Ol Sl

tem

Vibration Criterion
Occupancy Category
Acceleration Limit, alsg
Diamping Ratio

Value
Walking
Paper Office
0.005
0.025

Design Guide 11- Vibrations of Steel-Framed
Structural Systems Due to Human Activity Second
Edition
L s 9 Jae Etabs 16.0.3 )3 G o i ls g 2bb o

3310393 ,5 dunlic e
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< Design Code

AISC 360-10 >

Set To Default Values

All kems Current Tab

Reset To Previous Values

All tems

Current Tab




FLOOR SLAB
Determine uniformly distributed weight, total depth, deck height, and effective depth, d..

Calculate n = E;/(1.35E,).

JOIST PANEL MODE
Calculate /; (see Section 3.4 if trusses or Section 3.5 if open web joists).
4
Sw,L;
3B4E I,
Calculate f;=0.18,/g/A,

Calculate w;and A; =

Determine D for slab and deck or estimate using D = (12d§' )/12n.

Calculate D; = /j/S.
Calculate B; = C; (D, /D, )“ L, < (%) (floor width).
C; = 2.0 for interior panels; 1.0 for edge panels.

Calculate W; = w;B;L; (x 1.5 if continuous or web connected or 1.3 if joist bottom chords are extended, and an
adjacent beam or girder span is greater than 0.7 times the joist or beam span of the bay).

GIRDER PANEL MODE
For each girder:
Calculate /; (Section 3.4 if a truss; Section 3.5 if a joist girder; Section 3.5 if open web joists are supported).

5w, L}
Calculate wg and Ay= —97 with correction if only one beam is supported at midspan (see Section 3.1).
s'g
Calculate f, = 0.18,[g/A, and Dg = Ig/L;.
Use average of supported joist span lengths, if different, for L.

If girder frequencies are different, base remainder of calculations on the girder with lower frequency.
For interior panel, calculate

1/4
By=Cq(D;/Dy) L, < () (floor length)

Cy = 1.8 if shear connected; 1.6 if not.

2
For edge panel, calculate B, = ( g)L/-

Calculate Wy = wgBgLy(x 1.5 if girder is continuous over the top of supporting columns and an adjacent girder
span is greater than 0.7 times the girder span in the bay).

COMBINED PANEL MODE

Calculate f, =0.18,/g/(A, + A, ).

If B; > Lg, reduce Ag4 by Lg/B,- = 0.5 (Equation 4-6).
A; Ag
Calculate W = W, + Wg.
Aj+Ag Aj+Ag

Estimate B using values from Table 4-2.

a P, exp(—0.35f,
Calculate £ = M

BW where P, = 65 |Ib or as modified for a particular design (see Section 4.1.1).
g9

a
Compare —£ to 2 from Table 4-1.
g g

Fig. 4-3. Floor evaluation calculation procedure.

28 / VIBRATIONS OF STEEL-FRAMED STRUCTURAL SYSTEMS / AISC DESIGN GUIDE 11




E, = 3700 kg/cm?
f. =250 kg/cm?
Wonetar = 10 kg/m?
SD =100 kg/m?

L =200 Kkg/m?

Yconcrete = 2500 kg/m3

HB1

slab

| =19823 cm” |, =54662 cm®

HB1 ) 2
A=64.4 cm A=112 cm

53;@0‘-&&}-”4}’-"))'25 KN/md i \auu'Ycuo,Mfopbuuccbu)lu)m)'mA Gaoo 1 -V-1P-900 ol

E ¢ = (3300,/fc + 6900) (Z—;)LS = (3300 x /(%) + 6900) (2202033)15 = 26518 —— = E_ qynamic = 1.35E,

/

(Gl 2325 Olgie o)Ll )3 $juz )+ L1 G 3) DG11-4-3C abul) 5ub S0l s AtV o




(AISC 360-10)

Camber Ratio
0 0.992

uds

Percent Comp.

Camber

100

0.00k2

Reset the Above

Results for

Beam |(B173 atStory |Storyi

Strength Checks

Last Analyzis

HB1

Shear at Ends (kgf)
Construction Bending (kgf...
Full Comp. Bending (kgf-cm)

Factored
7335.78
2205241.94
2017339.09

De=ign
44442 43
2224368.00
4754235 51

Constructability and Serviceability Checks

Shear Studs Distribution
Pre-composite Defl. (cm)
Post-composite Defl. (cm)
Live Load Defl. {cm)
Total Defl. (cm)

Walking Acceleration apig

Actual

43
4288
0.281
0.158
4.547

0.003247

Allowable

86
No Limit
4583
3.058
4.583
0.005

Specify Section... .
Temporary Show Details

Overwrites... [] show All Aternates Combos. ..

Cancel

<

Tlao Cuniwll Jgso

Gl 3348 palawl JUlo

HB1

Edyn=1.35Ec\

N

Cover=te=4d e 59, o gLl

\ Composite Deck Properties

Deck

Cover
(mm)

W
(N/mm?)

f'e
(MPa)

Ribs

b e
(mm)

E.(S\
(MPa)

E.(D)
(MPa)

E.(V)

(MPa)

24.52

1375

26518

35799

0.000025 } 26#;18

v
Loading (D C2 combo) E.(S)/Creep factor

/Constr. Dead SDL Live NR Factored
\ Line Load (N/mem 0.000 8.757—8.756 0.000 0.901 14.299—-14.298

Il :6ilse L 3500 (qwssr 3090 25 4 Conmnd 4 pe Cugr iy

At Left, at Right | Metal 80

Jj| sl @b https://wiki.csiamerica.com/display/etabs/Modulus+of+elasticity+in+composite+beam+design culs 3w

sl J3 7 pib 40 45 38 o 03kl Ec(V) 350 9 EcD) jus « Ec(S) cuogliio J S 13 gislisio (5l diamsianll U 2o



https://wiki.csiamerica.com/display/etabs/Modulus+of+elasticity+in+composite+beam+design

E’é Modulus of elasticity in composite beam design

What are E. (S), Ec (D), and E. (V) in composite beam design?

Answer: Values for E¢ (S), Ec (D), and Ec (V) are given as follows:

o Ec (S) is the modulus of elasticity for strength design.

o For LRFD, E. (S) is taken directly as the modulus of elasticity of the material assigned to the
composite section.

o For ASD, E. (S) is calculated as 33 * gammac!s * Vf 'c (ksi), where gamma. is the weight per unit
volume (kips/in®) of the material assigned to the composite section.

o Ec (D) is the deflection modulus of elasticity, given as E. (S) / (creep factor), where the creep factor is
specified in the Preference menu.

o Ec (V) is the vibration modulus of elasticity, given as 1.35 * E. (S). This amplification coefficient is
suggested in AISC Guide 11, page 12.

Since these modular ratio are different, transformed inertia varies between strength, deflection, and vibration
analysis.

1 4% Deck Property Data x

> 2l

General Data

Property Name
Type

Slab Material
Deck Material

Modeling Type Membrane

Modifiers (Cumenthy Default) Modify./Show ...

Display Color Filled Deck
Property Motes Modify/Show...

Property Data
Slab Depth, tc 50
e d. =80+ - = 125mm
Rib Width Top, wrt
Rib Width Bottom, wrb (ol W 2,558 0390 JB 9 0 95 ¢ O+ 322 O3 i Cie)
Rib Spacing, sr
Deck Shear Thickness
Decle Unit Weight
Shear Stud Diameter
Shear Stud Height, hs

Shear Stud Tensile Strength, Fu




.. =miniS :
€O 5 g0 yose { " 4755 gy oS’

915
0.4L, '_d,b} = min {T = 305,04 %1100 = 440} =305cm

Egnn3Y 93 dipmnindl Jgso _ 2%10%0.098 b, _ 305

n . = = . =—=
VIV 4 g i3S s Ep gy o Sealind tismsind] U9 35800 Lrans~ s «8b Joss 9o yore N 547

(Z+5+9)

446 + 64.4

Atrans = 8 *55.8 = 446 cm? g y = 446 * =275 cm

55.8 * 8° 45 8 2 , .
= ———+ 446« (7 +5+5- 27.5) + 19823 + 64.4 x 27.5% = 78042cm

I =
J2 oo A dalos s osliwl 3 )90 g il Oleo 12

31 Slged Etabs b guwd Oluuo ylado 45 39 g0 db>lo report Cuownd ) 9 SIS Cawly 3 (590

=547 =b =—=2==—"=558cm

/ Section Properties \

Y1 Y2 | *M, V'or £Q,
(cm) (cm) (cm?) (kgf—cm)/ (kN)
Steel (L,= 110 cm C, = 1) 225 N/A 19823 2224368 1515.7
Full composite (plastic) ‘ 0 ‘ 11.678 - NIA ' 54235/ 15157
Full composite (elastic) | 3.394 | NA | 075739375 | : N/A
Vibrations Check (=4 30Hz) | 5035 | NA | € 780664 )1 N/A

Walking Acceleration Calculation

~

B (cm) | B (cm) A (cm) A (cm) A (cm) f.(Hz) | f,(Hz) w
Beam | Girder Beam Girder Panel Beam | Girder (kgf)

\217.54 1861.043 1.27T1 0.448 1.867 5 7.3 : 0.03 |66422.61

)

kg
=125% 1073 % 2500 = 312 —
m2

= *
4 et dls o 09 de Y concrete

9.15 kg
Wmem,) =—3* (100 + 200 + 312+ 10) = 1897;

b petdls o2 09

M/jd,b»bp)l.g - b):fllfub)-"- * (SD tL+w




| 43 Diagram for Beam B173 at Story Storyl1 (HE1)

Load Cage/Load Combination

(@) Load Case (Z) Load Combination

D e

Component
Major (W2 and M3}

Equivalent Loads

() Modal Caze

End Offset Location

FEnd
J-End

Length

Display Location
O Show Max

@ Scroll for Values

0.0000
11.0000

11.0000

s m

T 'I_T_T_T_H

==

oment M3

LT T

flection (Down +)

HENEE

| End Jt- 137

J End Jt- 157

() absolute () Relative to Frame Minimum

(@) Relative to Beam Ends

Done

(C) Relative to Story Minimum

Bl | | A e R T

esults for

am |B173 atStory |Storyi

rength Checks

_ =

=

= _ 7l

S

Last Analysis

Factored

13305.48
36590.02

Shear at Ends (kgf)
Full Comp. Bending (kgf-m)

892.80 kafim

De=ign
44442 43
47542.36

nztrctability and Serviceability Checks

Actual
43
0.0M5832
0.0M577
0.01051
0.03109
0.003228

880.80 kgf

Bhear Styds Distribution

13067 .41 kgf-m

Allowable

86
Mo Limit
0.04583
0.03056
0.04583
0.005

mporary Show Details

0.014730 m Combos...

X425 v 26 7432 (m)

143 Diagram for Beam B173 at Story Story1 (HB1)

Load Case/Load Combination
(®) Load Case
[L20

() Load Combination

/

v |

Component

Major (V2 and M3)

Display Location
@ Show Max

Eguivalent Loads

(O Modal Case

End Offset Location
HEnd 0.0000
J-End | 11.0000

Length | 11.0000

O Scroll for Values

612,66 kgfim
at 10.5000 m

-3369.30 kgf
at 0.0000 m

Moment M3

5265.58 kaf-m
at 5.5000 m

I NSEREEE

Deflection (Down +)

| End Jt: 137

0.010513 m
at 5.5000 m

J End Jt 157

O Absolute O Relative to Frame Minimum

Done

@ Relative to Beam Ends

() Relative to Story Minimum

144 Diagram for Beam B173 at Story Story1 (HE1)

aagd Combination
@ Load Case
SD

() Load Combination () Modal Case

Component

Major (V2 and M3)

Display Location
@ Show Max

Eguivalent Loads

O Seroll for Values

End Offset Location
HEnd | | 0.0000
J-End | | 11.0000

Length | 11.0000

306.33 kgfim
at 10.5000 m

-1684.65 kgf
at 0.0000 m

=

Moment M3

463279 kgt
at5.5000 m

flection (Down +)

L

| End Jt- 137

J End Jt: 157

0.005256 m
at5.5000 m

D Absolute O Relative to Frame Minimum @ Relative to Beam Ends.

Done

(O Relative to Story Minimum
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. 1897 ]
_ Swiyt _ >*qgp * M0 2o w=1897 kg/m?
I 3B4E,I; 3842+ 106% 78042 <

=0.18 [<=0.18 981
N 2.32
A ¥

Full composite (plastig 0 11678 N/A 4754235 51
Full composite (elastiq) 3.394 N/A 0.75*73937.5 N/A
Vibrations Check (f=3 45Hz} 5035 N/A 78066 .4 N/A

/ Walking}v{wration Calculation

B(cm) |B(ecm)| A(cm) # A(cm) A (cm)™~>f (Hz) | f,(Hz) | f, w
Beam | Girder Beam Girder Panel Beam | Girder (kgf)

1211.363 1861 127 2201 0.79 3.247 38 5511 3.25¢ 11454913

1 08 BUS| ol jp Oluwsms b giwd Oluwsmo 45 398 0 232l

3,5 3)ly s> 41, Additional Dead Load & Additional Live Load . slis 33k o jgselS sla s )3 Vibration Olebis s :ege 4SS
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43 Composite Beam Ovenwrites (AISC 360-10)
Design | Detailing Options  Tools  Help
Steel Frame Design » 1 11_1_9 'h ?,_ il I
Concrete Frame Design » ES[&&

L4

Beam Bracing (C) Bracing (5) Deck ShearStud Deflection Vibration

View/Revise Preferences...

v
H

Composite Beam Design

Compasite Celurmn Design tem Vale

View/Revise Ovenwrites...

Steel Joist Design Vibration Criterion Walking
Select Design Groups...

v
Hil

Qccupancy Category Residertial

Overwrite Frame Design Procedure... . -
g Select Design Combinations..,

o Damping Ratio 00
A -
Shear Wall Design Start Design/Check

Bay Frequency, cyc/sec 0
Acceleration Limtt, allg 0.005
Addtional Dead Load, kgf/m? 100
Addtional Live Load, kaf/m? 200
Addtional Colateral Load, kgf/m? 0

Concrete Slab Design Interactive Design

[ =l 5l =1l HH

Steel Connection Design R

S

=

1

LiERal e s Make Auto Select Section Mull...

Sy
=

, Set Lateral Displacement Targets... Change Design Section..

Set Time Pericd Targets..,

wl

Copy Decign,

) | esile 4 jie s v 1005 de” 10041253 2976 M
S1M aoly g2 e 5> U 8L o3 gusisl Oloo 12n T 12547 m

230l YU g 5 g i) Olow Aol Sl Olgien 235 jlw (SLsS s S9lgslS )5 038 73 w2l Olow jl 23liwl 51> 42 Design Guide 11 gl

S 90d

I:
J i sl oloa 78042
D; = -

T 351y o8 13 355 Wl i3 il Olos S ~ 915

3

= 25587¢cm"/

2976
25587

0.25 2
) * 1100 (1285 cm 3 * (5% 915) = 3050 cm

2
3 F ol pese = 2 (
“‘Design Guide 11 5l

C; = 2.0 for joists or beams in most 3feas and is 1.0 for joists or beams parallel to a free edge (edge of balcony,
mezzangne, or building edge if cladding is not connected)

[ Full composite (plasti 0 11678 N/A 4754235 51
Full composite (elastiff) 3.394 N/A 0.75*739375 N/A
Vibrations Check (f = 6Hz) 5.035 N/A 78066 .4 N/A

/ Walking Acceleration Calculation

B (cm) ;Mcm) A (cm) A (cm) f.(Hz) | f (Hz) w
Beg;_'l_ ! Beam Girder Panel Beam | Girder (kgf)

1211.363 (1861 127 2.201 0.79 3.247 38 55611 11454913
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W, 1811

3

a=1.5 if continuous or web connected or 1.3 if joist bottom chords are extended, and an adjacent beam or girder span
is greater than 0.7 times the joist or beam span of the bay).

33,55 138 85U dius J=> 5 252 sk 51Ul saub osliiw] 4ol jo o slie jI W duslors 3 45 3uS s

(ol 55) Jy S90 4Bl ' (g pisl Olow daawlino

be siap = min(0.2Ly, 0.5L; 1or, ) + min(0.2Lg, 0.5L; rigne )

=min(0.2 * 9.15,0.5 *) + min(0.2 * 9.15,0.5* 11) = 3.66 m

besiap 366
bersiap == = = = 67 cm

366/2
5.47

be geckk = 180 cm = by geck = =33 cm

Atranssiap = 67 * 8 = 536 cm?

Atrans deck = 33 *5 = 165 cm?

55 8

536*(7~k5+§)+]65*(§§+§)

2 2

= 536 + 165 + 112 ="

\L be slab:366
%—btrans slab:674={

[ E T
| . s

}‘ be deck::l-80
%‘btrans deck:67

2

67 * 83 55 8 33 * 55 5 5 .
+ 536 * (— +5+=-—-30.1 * (— +=— 30.1) + 54662 + 112 *30.1“ = 181294 cm

12 2 2 2 2




11*100*9.15/3=3.36 ton

3.36 ton 11*100*9.15/3=6.71ton 6.71 ton 11*322*%9.15/3=10.8 ton  10.8 ton

A A
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{43 Interactive Composite Beam Design and Review (AISC 360-10)

Acceptable Designs Results for

Beam |B96

-Z =432 (m) Composite Des

at Story | Story1 Last Analysis | HB2

Section Shear Studs Camber Ratio

- : : 3 993 Percent Com|

ercent Comp Strength Checks
Factored
26,9072
76.6331
76.6331

Design
Shear at Ends (tonf) 71.2800
91.2888

774723

Full Comp. Bending (tonf-m)

Reset the Partial Comp. Bending (ton...

Constructability and Serviceability Checks

Actual Allowable
152
No Limit
0.03813
0.02542
0.03813
0.005

Shear Studs Distribution 35

Dead Load Defl. (m) 0.01276
SOL « LL Defl. (m) 0.01288
Live Load Defl. (m) 0.00857
Total Defl. (m) 0.02562
Walking Acceleration ap/g 0.003253

Auto Select List  NONI Specify Sectiory .

Temporary Show Details

Group Overwrites... [] Show All Aternates

Combos... Diagrams...

MIA
0.04167
0.0264

0.01511
011848
NIA

75 * 0.001604
'S5 = 0.001229
0.001812

NIA
771723
N/A

MIA
14785
MIA

- . -
Full composite (ela stlcl

Partial composite (41%)

Vibrations Check (f = 4.9pHz)

10983

Walking Acceleratign Calculation

B (m)
Beam

A (m)
Beam

A (m)
Panel

fn(HZ)
Beam

f.(HZ)
Panel

w
(tonf)

P
(N)

6.4807

0.01297

0.01297

4.95

495

0.03

53 4187

289
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(

25587
19055

)

0.25

2
* 915 =1773 cm <=+ 3300 = 2200 cm

3

Full composite (plastic)

Full composite (elastic)
Vibrations Check (f = 3.26

0

~—
5035

N/A

0.75*73937.5
78066.4

4754235 .51
N/A
N/A

1515.7
N/A
N/A

/ Walking Acceleration Calculation

A [cm}‘ A (cm) A (cm) f.(Hz) f,(Hz2) w
Beam Girder Panel Beam | Girder (kgf)

0.79 11454913

B (cm)
Beam

B (cm)
Girder

1861.127

1211.363 2201 3.247 38 5511

20.87*9.215 3 S W3S poto YU Joows
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, 1kg = 2.2lb = 1lb = 445N — 65lb = 289N

*lbto Na>lg oot 1lkg =98N

ap 289 x e—0.35*3.01
= 0.033 =0.033 < 0.5 - ok

g 0.03 102 * 1000
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|3 Composite Beam Design Preferences for AISC 360-10

Shear Studs Camber Deflection Vibration  Prices Factors

ltem Value
Wibration Criterian Walking et

Dccupancy Catego

PRy S Rhythmic

Acceldration Limit, alsg Sensitive Equipment
MNaone

LS RS

I 5 FsSame sl Olosslus 35Le 5131 ¢35 o
029 Slead g Pl 3ile Suos) 9 09)90 OIS >
b low o b jlw 3l julis Ol jugars

S pjY (J S ad

28 g9 bl

Design Code AISC 36010

Reset To Previous Walues

Set To Default Walues
All hems Current Tab Aldl hems Current Tab

[
l Table 4-1. Recommended Tolerance Limits for Building Floors

Acceleration Limit a,/g x 100%

Occupancy

Offices, residences, churches, schools
; 0.5%
and quiet areas
Shopping malls

Table 4-4, Recommended Tolerance Limits for Pedestrian Bridges
Acceleration Limit a,/g x 100%*

1.5%
5.0%

1.5%

Type
Indoor
Qutdoor

“For standing pedestrians. Lower values may be appropriate if seating is provided.
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| 43 Composite Beamn Design Preferences for AISC 360-10

Beam Shear Studs Camber Deflection Vibration Prices  Factors

ftem Walue
p 01 | Vibration Criterion Sensitive Equipment
02 | Equipment or Use Category Computer System
03 | Vibrational Velocity Limit, cm./sec 0.02

Shear Studs Camber Deflection Mibration  Prices  Factors

ltem Value
Vibration Criterion Walking
Qcoupancy Category Paper Cffice
Acceleration Limit, al/g 0.005

Damping Ratio \ 0.03

Table 4-2. Recommended C\s\mponent Damping Values for Use in Equation 4-1

X Ratio of Actual
Component Damping-to-Critical Damping, B;

Structural system 0.01

Ceiling and ductwork 0.01

Electronic office fit-out 0.005

Paper office fit-out 0.01

Churches, schools and malls 0.0
Full-height dry wall partitions in bay 0.02 to 0.05*

“Depending on the number of partitions in the bay and their location; nearer the center of the bay provides
more damping.
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