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= live load oki) b

load or load effect arising from extra ordinary ole b sl 5l 3t L
event A

= dead load e, )b

= weight of ice & 098
earthquake load S

load due to fluids with well-defined pressures S gl s ls L dbw 51 206k
and maximum heights

flood load e Db

load due to lateral earth pressure., ground water
pressure, or pressure of bulk materials

O les Sl sl lad sl 56 L

odd asilil sl ge HLE Ly 2o )

= roof live load ebe; b
= rain load &= b

snow load <L
self-straining load Sl 5 b al Sl dos O i DI 1 351 (o587 55 L
wind load Lok

W. = wind-on-ice determined in accordance with & »2lsstob

U=1.4(D + F) (e-1) 3
Concrete Frame Design Prefefences
U=12(D+F+T)+1.6(L + H) (9-2) S e
Seismic Design Category D
+ U_5{f_ror S or R) Nurber of Interaction Curves 24
Number of Interaction Points 1
Consider Minimum E ccentricity Yes
U=1.2D + 1.6(L,or Sor R) + (1.0L or 0.8W) (3-3) Phi [Tension Cortrolled) 09
Ph: [Cunpress@on Controlled Tie:d] 0.65
U=1.2D+1.6W+1.0L+0.5(L,or Sor R) (9-4) B ed s e
Phi [Shear Seismic) 06
Phi [Shear Joint) 0.85
Pal-letr.\ Live Load Fa‘ctor 0.75
U=12D+1.0E +1.0L + 0.25 (9-5) S k
U=09D+1.6W+1.6H (9-8)
U=09D + 1.0E + 1.6H (9-7)

(c) Where E, the load effects of earthquake, is based
on service-level seismic forces, 1.4E shall be used in
place of 1.0E in Eq. (9-5) and (9-7).
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User Defined Seismic Loading -

Direction and Eccentricity

i ¥ Dir % Dir

(" ¥ Dir+Eeceny ¥ Dir+Eccen¥
¥ Dir-Eccen % Dir-Eccen

1

Ecc. Ratio [all Diaph.]

Oweride Diaph. Eccen ermde
M

Story Fange

Top Story :]'
Bottom Story BASE -

Factars

Base Shear Coefficient, C  |0.038"1.4

Building Height Exp.. K. 1.

Cancel

Load Combination Data

(combo) s 13854 LS 5 5514 s b Jlesl Y

Load Combination Mame

Load Combination Type

— Define Combination

Caze Mame

Scale Factor

COmMEBEOZ

A0 -

|EP< Static Load =~ |[1.4

DEAD Static Load 1.2
1

Add

P adify

Cancel ]

25 IS8 il Jlesl ol Sl eslizal Y

Special Seismic Data for Design Using American Codes

Usze for Design

f* Include Special Seizmic Design Data

R hio Factor [Reliability Factor bazed on Redundancy)]
" Program Calculated

t* Uszer Defined

[ —

IBCZ2000 Seismic Design Categaory
i A BolC
i« D EorF

Lateral Force Resisting System Type
" Dual Spstem
= Other

Omega Factor [Systern Overstrength Factor]
 Program Default [3.0]

' Uszer Defined

——

o |

7 Do Mot Include Special Seizmic Design Data

DL kultiplier
i Program Default [0.2]

i+ User Defined

—

Motes

1 The program calculated Rho Factor is determined
baszed on the method described in Section 1617.2
of the 2000 International Building Code.

The program calculated Rho Factor iz reparted as
a part of the Building Output data.

The Rho factor and the DL Multiplier are
automatically applied ta all program default design
load combinations for the American codes [AC],
AISC, UBC). These factors must be applied
marally by the uszer far other combinations.

)

()

Cancel |

J};M‘?MiC.M“—“—Y—?.,\..:L;.:Ua.nM)Td’l:6&0)&@‘%})@@6&&56@)\:&%}
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. AAD+YVY(W L - VE)

yvraD+yaL+y (L LS L R) -y a(H L - AYF)

- AADHYM(H L - AYF)
D+yyL+yv(L, L S)+T

yvYaD+\ aT

Define Static Load Case Names - B A | _!
~ Load: Click To:
Self Wweight Auta |
ultiplier Lateral Load Add New Load
~1h =] ModiyLoad |
i Moy Laferdl Load.. |
i IUser Cosfficient WERsis =
1] Uszer Coefficient
1] Delete Load |
1}
Cancel I

EtabS L ‘_;J‘-:\?Jb QY\} 2909 o}>=3
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Edit  View Define w  Select  Assign  Apshte Dupley D Help
Dk ST 6 AL APRRO M HANGe |+ + U %, N
Xen|fd.llemR ER ¢SS 8. |IT- QT8 |C-.| Al
:[k.  Pan View - STORYL - Fievation 100 = (@ [ 5 | | 30 View Uniferm Loads GLOBAL-Y {501 [eirei=]
4
B
o
=
» | Define Stati Load Case Names
? Ltz : Ok T
= Lot T tape | Loeatend _ bddNeniosd |
=i [oEac DEAD =l -] Modiy Losd
= S0iL OTHER 0 1
=:]
T Dk Lood
o Cancel
p
M
Ie
b ]
J
:I
o View W2 Y2 2.  [r—— S |[FUTTTa [

Etabs ;s cpej ) Bl lasles oS 51 ot 5L sl o s

-

O!.11. 3-DView Resultant M22 Diagram (COMB2)

Element Force/Stress Contours for Shells

Load COMEZ Combo 'I

Companent Typ
’7 @ Forces  ( Shesses ‘

===

r~ Companent
 F LS I S
i F22 o« M2z oy
 F12 M2 0 WMAK
0 FMaX O MMax
OFMING T MMIN

r~ Contour Fang
Min 0. Max |0,

- Stress Averaging
" Mone
© atallJoints
{+ at Selected Elemerts Set Groups... |

[~ Display on Deformed Shape

0K | Cancel |

[=SPONES00NEF00 -6.00 500 -4.00

200 3 DA
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M, =8.1 ton.m
b=100 cm d=25-4=2lcm H=7m  f =210 <9
cm
1 [ 2mR
P m{ 3 } As=p
m:—fY - :—MU
0.85x f pxbxd?
_ 4000 _ R- 8.1><1000002:20'41
0.85%210 0.9x100x21
p:L1_\/1_2X22'41X20'41 0.00543
22.41 4000

p.. =0.002 > As_. =0.002x100x21=4.2 cm?

A, =0.00543x100x21=11.4-4.2 cm*> = USE ®16@25 cm ADD.

USE ®12@ 25 cm CONT.
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4.3.2 Provision for Partitions

In office buildings or other buildings where
partitions will be erected or rearranged, provision for
partition weight shall be made, whether or not
partitions are shown on the plans. Partition load shall
not be less than 15 psf (0.72 kN/m?).

EXCEPTION: A partition live load is not

required where the minimum specifi ed live load
exceeds 80 psf (3.83 kN/m?).

Jieu(i0 cm)
L P
(Bt Tl
L'*})G_g/’j.:i:f
‘EEET‘
[
T

(A2l oo €905 Ol 520 &) ol 5l 923 059 Amlme J b

Kg/m? (cm) Kg/m?
ek sl 26 1 1300 4,__5)5
ek sl 80 25 1600 Jl"}@?
85 10 850 Jlaw T
W=190 kg/m’ oo
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Concrete Frame Design Preferences

Design Code ALl 318-08/1BC 2009 -
Seismic Design Category i

MHumber of Interaction Curves 24

MHumber of Interaction Points 1

Conzider Minimum E coentricity ez

Phi [Tengion Controlled] [IRS]

Phi [Compresszion Controlled Tied) 0.Ees

Phi [Compresszion Controlled Spiral] 075 -
Phi [Shear and/or Torzion] 075

Phi [Shear Seismic) 06

Phi [Shear Joint) 0.ea

Pattern Live Load Factaor 075 4¢———— L

Utilization Factor Limit 0495
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Item Possible Default Description
Values Value

The pattern load factor is used to
compute positive live load mament by
multiplying Live load with Pattern Load
=0 0.75 Factor (PLF) and assuming that beam
is simply supported. This option
provides a limited pattern loading to
frames. Use zero to turn off this option.

Pattern Live Load
Factor

Etabs s o )b 65K Jlasl o s

f2-Plf-(LL-12)
8

*'n"fpﬂs MAX — f 1. ﬁ'{DL T

« f1=code-based dead-load factor (1.2)

+ f2 = code-based live-load factor (1.6)

+ PiIf = Pattern live-load factor (0.75) specified in SAP2000 or ETABS
+ 1 =element length

« LL = distributed live load (force/length)

« Mp; = positive dead-load moment with actual boundary conditions due to dead load only

* Mpgs max - maximum positive midspan design moment assuming a simply-supported condition with no continuity for live load
B i 4GS a8 Emn o Sl e 511-0-F S g ilas S et 5 SIS 03 28 ij 5L Y
33,8 Jleel b wles sl Lael 3 1y 6,108 ,L
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ZOM@;#)J)QJMU:&K)JCJBM;'W)J
C)u..:.]a DL c..U)' )L{ &AK —\

0P 305 30l L ials Y

urpj>ax;)pﬂK -y

13



www.SoftCivil.ir B g Sl v Sl $aboao g oyl 508 3 0933 § 039 39 6 D BT 3L g 50
S5 Srge il g g —ITAY gl pg o Oy sk T S 8 SH Jo OIS I

}‘.‘.&3\iGJ.AJL‘A\‘VJ.:‘ﬁKLLAT)\AiAL@JT&‘J{S@L&.&»\S}&\A)QWKQJ{,{J&6&%:54»?;#)3\;.

ls JralS ety Gl 4Bl 2alS o) lasl leslal L Oy gl cdsl

4.57
L=L|0.25+—
KLLAT

wsl gals ey b L
§ Comas HINV-0-F Jydr G asls 2als o) bl L

o b > 05 (2ol (s sl s sl oS b a0 slgdin 6l Vgane Y-0-F Jgdor Gl 2o s 5 1 Ky
..\..i,lfu.»\'J.glj‘Lg\o}l;J\:Q;.\;_ngtf_,dl}'l:&bﬂscgvj\cﬁ\ﬁ‘_;l
G e g S Ol e D Ar

il S 0.4Lg 51 Ll S

4.7.2 Reduction in Uniform Live Loads

Subject to the limitations of Sections 4.7.3 through
4.7.6, members for which a value of K Ay is 400 ft’
(37.16 m®) or more are permitted to be designed for a
reduced live load in accordance with the following

formula:
L—L{GZ"?+ _15 (4.7-1)
i VK Ay
In SI:
L=L, [0.25+ 4.'5? ]
VK Ar
where

L = reduced design live load per ft* (m®) of area
supported by the member
L, = unreduced design live load per ft* (m®) of area
supported by the member (see Table 4-1)
K = live load element factor (see Table 4-2)
Ar = tributary area in ft* (m%)

I shall not be less than 0.50L, for members
supporting one floor and L shall not be less than
0.40L, for members supporting two or more
floors.
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Table 4-2 Live Load Element Factor, K;;
Element Ky®
Interior columns 4
Exterior columns without cantilever slabs 4
Edge columns with cantilever slabs 3
Corner columns with cantilever slabs 2
Edge beams without cantilever slabs 2
Interior beams 2

All other members not identified, including: 1
Edge beams with cantilever slabs
Cantilever beams
One-way slabs
Two-way slabs
Members without provisions for continuous shear transfer normal to
their span

“In lieu of the preceding values, K, is permitted to be calculated.

: 1deca
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® 600 ® 600 ®
® B 1]
Ar=36 m’ Ar=36 m’
§ —_— —_—
K =4 Ky =2
@ i} 1]
% _— _—
® = B H]
SLOry 5 = 58 (oo dmlons i gl (sl Y-A-0-F daslss 3ollas
kN kN
L. = L,R4R, 0.6 ) <L.<15 2
1 AT S 18 mz
Ry =41.2-0.0111 A, 18m? < A; <54m?; - R; =12-0.0111 x36=10.8
0.6 Ap > 54 m?
1 § <33
R, =31.2—-0.006S 33<85<100; - R, =1
0.6 S>100

kN
L, =15x08x1=12—
m

FOR Story 4 = 0.25 + ——
4 V4X36X2

= 0.52L, > 0.5L,

FOR Story 3 = 0.25 + —
y V4X36%3

= 0.47L, > 0.4L,

FOR Story 2 = 0.25 + = 0.44L, > 0.4L,

4.57
V4X36%4

FOR Story 1 = 0.25 + = 0.42L, > 0.4L,

4.57
V4x36X%5
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Define Static Load Case Names

— Loads — Click To:

Self ‘Weight Auto |
Load Twpe M ultiplier Lateral Load Audd New Load

[DEAD DEAD =N E2 ModifyLoad |
LIVE REDUCIBLE LIVE [0 Modify Lateral Load.. |
\ Delete Load

Cancel I

) e

Mk Live Load Reduction Factor = |
~ Method (— Minirum Facter ——————————
© Na Live Load Reduction Single Story [as
| Options  Help  Tributary Srea (UEC 87 Mutlti Story T
. & Influsnce fres [45CE7-35] ] ¥ Use default minimum factors
. T User Parameters [UBC 97 By o
Colors 3 Output Decimals... R
v I ¥ Desian Farces
Windows b Steel Frame Design... Armin I
™ Tributary Area [NECC 95 _—
P — Concrete Frame Design... itk sry Srss 1 — tupplication to Columns
2€t Lalculator Viemory... i  Chinese [GE 50009-2001) & Apply to Asial Load Only
Composite Beam Design... ) ;
|7 Show Tips at Startup )  User Defined Curves [By Trib Area)  Apply to All Forees/Components
Shear Wall Design...  User Defined by Stariss Supported
|7 Show Bounding Plane . .
- 9 Reinforcement Bar Sizes...
|7 Mement Diagrams on Tension Side Live Load Reduction.
N ok | Cancel |

'7 Snund |

s

o3l plawt 1y ol e o =Y S Gallas Db e 8IS 5 e il gl

.\
| Design Optiens  Help D!Spla}' DES'gn Results
I Steel Frame Design » |
f#]| concrete Frame Design | Select Design Combo...
T Composite Beam Design v B ——
Z Steel Joist Design v — | ¢ Dasian 0
Start Ds Check of Struct ezign Uutput -
B shear Wall Design o [ Start Design/Check of Structure

Interactive Concrete Frame Design

Overwrite Frame Design Procedure...
Display Design Info... |

L

' Design Input |Live Load Red Factors

Verify Analysis vs Design Section... oK I Cancel

Reset All Concrete Overwrites..,

Delete Concrete Design Results... i
.
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&l Elevation View - 2 Live Load Reduction Factors (ACI218-08/IBC 2009) (= ===
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4.7.3 Heavy Live Loads
Live loads that exceed 100 Ib/ft® (4.79 kN/m?) shall
not be reduced.

EXCEPTION: Live loads for members
supporting two or more floors shall be permutted to be
reduced by 20 percent.

:B/1-2 jaom0 Olib 3 (S ok SO daulono
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4.7.6 Limitations on One-Way Slabs

The tributary area, Ay, for one-way slabs shall not
exceed an area defined by the slab span times a width
normal to the span of 1.5 times the slab span.

Ar =36m? < 1.5(6)2 = 54 m2
Ar = 36 m?

V2x36

Ll S5 Ol gt 4 Jg 558 o 0305 5L 2818 (6l (Slag 355 L L 5 g Jome ¢ w0k JL V)

.\.&L@)Bu/"' Q‘ﬁ@gw@‘)w'\)%&@"JL&&L&G\M\U)\;

Beam B(1 —2) = 0.25 + = 0.8L, > 0.5L,

Al o 2 sl g plezd fomn o5l Y

319885 Jlosl 513812 5 33 9 dawlme (Jwd D390 4 sk gw T 3o fo gl O Olgie @
Ogus odlawl 5181 p g SKilegil >
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NP YAS AT (e s (ab b ldde ol 0313 QLS O 5w (81

H.] 6.|].D HI} 4.|88 ﬂ.]ii .
| | =
: A,=21.7|m : / il
S B
o = £
b n g T .10 T 4,88 0
F S
kN kN
L, = L,R,R, 0.6 <L <15 —
1 Ap < 18 m?
R, =41.2-0.0111 A, 18m? < A; < 54m?
0.6 AT > 54 rn2
1 §$<33
R, =41.2-0.006 S 33<5<100
0.6 S =100

kN
L, =15x%x0.96 x0.96 =138 —
m
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Q=7
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Q =0.278 x 107° Ai
m3
Q=0.278 x 107® x 232.56 x 95 = 0.00614 —
S
g}:))j‘dh f\-’ Sy - 3l uTu'f_a.G)M_L ch#}Q)U_L u:.‘_&b\_s? Coens 31 VAP Jsd> u"l'“'|ff
& . . il e s . . - . I .. . .
§ e 51 Y-A-F alal, 51(R) sl S s el 650 OLL DL e imen 338 ol Sl (o oLy
AT s Sy
d;, = 28 mm
R = 0.01(d, + dp) = 0.01(51 + 28) = 0.80 =
-_ . S h -_ . -_ . m2
Table C8-2 in Si, Flow Rate, ¢, in Cubic Meters Per Second of Various Drainage Systems at Various
Hydraulic Heads, d;, in Millimeters
Hydraulic Head dj,, mm
Drainage System 25 51 64 76 89 102 114 127 178 203
102 mm diameter drain .0051 .0107 .0114
152 mm diameter drain .0063 .0120 .0170 .0240 .0341
203 mm diameter drain .0079 0145 0214 .0353 0536 .0694 .0738
152 mm wide, channel scupper” 0011 .0032 & 0057 % 0088 & 0122 0202 .0248
610 mm wide, channel scupper .0045 .0126 # 0227 % 0353 # .0490 0810 .0992
152 mm wide, 102 mm high, closed scupper” .0011 .0032 g 0057 4 0088 G 0112 0146  .0160
610 mm wide, 102 mm high, closed scupper  .0045 .0126 £ .0227 4 0353 & 0447 0583 .0638
152 mm wide, 152 mm high, closed scupper  .0011  .0032 4 .0057 it 0088 £ 0122 0191 .0216
610 mm wide, 152 mm high. closed scupper  .0045 .0126 4 0227 f 0353 i 0490 0765 .0B66
“ Interpolation is appropriate, including between widths of each scupper.
"Channel scuppers are open-topped (i.e., 3-sided). Closed scuppers are 4-sided.
N
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Figure 10: Driving Rain Rose for Toronto Canada (inch/year)
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Table 7-3 Thermal Factor. C;

Thermal Condition® C,
All structures except as indicated below 1.0
Structures kept just above freezing and others with cold, ventilated roofs in which the thermal resistance (R-value) 1.1
between the ventilated space and the heated space exceeds 23 °F x h x fi3/Biu (4.4 K x m¥W).
Unheated and open air structures 1.2
Structures intentionally kept below freezing 13

(S Lamme) 3L dames (6ol saliog 8 5l oslizal b 5 & Eomua 51 Y-Y=F g bl Co (6,8 oy 6 -

335 o Olsl sl ol

Table 7-2 Exposure Factor, C,

Exposure of Roof*

Terrain Category Fully Exposed  Partially Exposed  Sheltered
B (see Section 26.7) 0.9 1.0 1.2
C (see Section 26.7) 0.9 1.0
D (see Section 26.7} 0.8 0.9 1.0

5
1
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P
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P=07+1x1x1x1x1=07 KN/ ,
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T.3.4 Minimum Snow Load for Low-Slope Roofs, pg,
A minimum roof snow load., pa. shall only apply to
monoslope, hip and gable roofs with slopes less than
157, and to curved roofs where the vertical angle from
the eaves to the crown 1s less than 107, The minimum
roof snow load for low-slope roofs shall be obtained
using the following formula:

Where p, is 20 Ib/ft® (096 kMN/m?) or less:
P =0, (Importance Factor times p.)
Where p, exceeds 20 Ib/ft (0.96 kIN/m):
Pm= 20, ) (20 Ib/fit° imes Importance Factor)

This minimum roof snow load is a separate
uniform load case. It need not be used in determining

: 6 S A s S jo

Pr | 0.5P: | Pr |
0.5P: | Pr | 0.5Pr
Pr | 0.5P:
| | +..
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hb

superimposed on the balanced snow load. If h/h, is
less than 0.2, drift loads are not required to be applied.
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P
hb = _
KN KN
Y = 043Pg +22<47 F - )y = 2.63 F
hy, = — = 0.266
b= 3263 m

h, =4—-0.266 =3.73m

he _ 373 _ 14502
h, 0.266 '
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hy = 0.123/L,[100P, + 50 — 0.5

L,=10m , h=4m , d=10cm ,p,=1KN/

m2 ) PI' = 0.7 KN/mZ

hg = 0.12Y10V100 * 1 4+ 50 — 0.5 = 0.4 m

hd =04 m
hq = min {6x46—0.1 ~ 4 m}=0.4 m

Py =vhy = 2.63 %X 0.4 =1.06 KN/mz

6xX04=24m

6x4—01~24 m}=2'4m

w=min{

1.06 KN/m'

EREER

} 24m } \ 0.7 KN/m’

ba iy Sl s olg palie V-V S
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AR RN G . 5“,
e = <——
. _
<
IF 0.75hs<h. W= 4hs | b
2 =
~ Aha ety )
IF 0.75ha>he W= —= . W8 he . o
E -
& Lu 4
‘r T

sba gy Al ol VY S

sba s hg Hldie i sb 4 cois hg i 51 mie sb a5, Sl 53 0.75hg Slaae 1oV -4-v—5 ay Gollae
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3
hg = (0.123/L,*[100P, + 50 — 0.5) X 2

L,=8m , h=4m , d=10cm ,Pg=1KN/

m2 ’ P, =07 KN/mz

3
hg = (0.12¥/8V100 x 1 + 50 — 0.5) x7 > hg=025m<04m ok
he=4—-026=374 »>hg<h, —w=4hg
w=4x025=1m

wibhy Sl jlide a4t gl s cabl gl 4t T Lol s ol
Pa =V Xhy

pa = 2.63x0.28 =0.74 KN/,
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Jos &5 (Sl g Aol doms § "o " LA T OIKo! 83 53 hd e dusloo (Sl ¢ ASCE

:8 Ja

4 tme T
25 bt (1.2IkN.m)* T T :T ![. + + * * + +

't

a0 h? {4.79 kitim®) m
T 27 Ibift® (1.20 kN/m?
1 EERENERR ‘ i

r'_"‘_‘r‘____(_""_‘ﬁ

1
10H
(3.0 m)
1 )
100 1t 15 it |

(3.5 m) (4.8 m}
170 1l
{52 m}

F[(][l.'RF. C7-7 Design Snow Loads for Example 3.

High Roof:

p, = 40 Ib/ft* (1.92 kN/m®) (given)
C, = 0.9 (from Table 7-2)
C, = 1.0 (from Table 7-3)

I'= 1.0 (from Table 1.5-2)

= 0.7(0.9)(1.0)(1.0)(40) = 25 Ib/ft’
(in SI: py= 0.7(0.9)(1.0)(1.0)(1.92) = 1.21 kN/m")

pr=0.1C.Clp,

Low Roof:
pr=0.79C.Cip,
where

pe = 40 Ib/ft* (1.92 kN/m?) (given)
C, = 1.0 (from Table 7-2) partially exposed due to
presence of high roof
C, = 1.2 (from Table 7-3)
[ = 0.8 (from Table 1.5-2)

Thus:

pr=0.7(1.0)(1.2)(0.8)(40) = 27 Ib/ft’
In SI: py= 0.7(1.0%1.2)(0.8)(1.92) = 1.29 kN/m’

Drift Load Calculation:

y=0.13(40) + 14 = 19 1b/ft’
(in SI: v= 0.426(1.92) + 2.2 = 3.02 kN/m’

hy=pd19 = 27/19 = 1.4 fi
(in SI: Ay = 1.29/3.02 = 0.43 m)

h.=10-14=8.6ft
(in SLI: 5, =3.05-043 =2.62 m)
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hihy =8.6/1.4=6.1
(in 8I: hhy = 2.62/0.43 = 6.1)

Because h/hy = 0.2 drift loads must be consid-
ered (see Section 7.7.1).

hy (leeward step) = 3.8 ft (1.16 m) &——— (4, .z, ()
(Fig. 7-9 with p, = 40 Ib/f® (1.92 kN/m?) -
and [, = 100 ft [30.5 m])

hy (windward step) = 3/4 % 4.8 ft (1.5 m) —— sbag, (;.,
=3.6ft (1.1 m) (4.8 ft [L.5 m]

from Fig. 7-9 with p, = 40 Ib/ft* [1.92 kN/m’]
and [; = length of lower roof = 170 ft [52 m])

Leeward drift governs, use hy; = 3.8 ft (1.16 m)
Because hy < h.,

hy= 38 ft (1.16 m) «——| 5!l
w =4hy; =152 ft (4.64 m), say 15 ft (4.6 m)
pa = hiy=3.8(19) = 72 Ib/f

(in SI: p, = 1.16(3.02) = 3.50 kN/m?)

S dal g 5 il 6,108 L ¢S (Call) OISl dmss 03 91 208 (00) Slutie 31 (Ll )ylia S
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C=1 a< oo (I -F-V-F 1)
Co=1-——= < a<70° (0 -F-V-5 1)
70— T
Cs=0 =70 (-F-V-5 1)

(P, Auilxe
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Pb=07X1Xx12x1Xx1=0.84 —
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Frame Distributed Loads

Load Pattern Mame Ll rit=
=+ 5o =1 Kaf. m. C =1
Load Type and Direction Options
*  Forces 7 mMoments ¢ Add to Existing Loads
Coord Sys |GLDEE.&.L ;l f* HReplace Existing Loads
Direction |Gravit_l,.l Projected ;' i Delete Existing Loads
Trapezoidal Load=s
. 2. 3. 4.
Distance |0 025 075 [1.
Load [0 o [ o
=  Relative Distance fram End-l 7 Absolute Distance from End-l

Uriform Load

Load 00 | Ok, I Cancel




www.SoftCivil.ir

J g Sl el Cul

$aboao g oyl 508 3 0933 § 039 39 6 D BT 3L g 50

Sl S il g g —ITAY gl g (o Ol 480 1 Sorm 30 il Jow OIS

| ]

|

35

1031930 (g 105 5

W 03V o 031l b 8 8 i s U S e b 5 TP 1 S i b sleal

Pr

8hy
3Vi
bt yhai
0.3Pr ]
i R “

d)bjf\ﬁ«{g;.&i?lsp

AL oil e P51 S a8l

335 bl 208 Oles

1 L, =6m

WS
hy = 0.123/L,[100P, + 50 — 0.5
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KN
Pr == 084 F

)
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Case 1 — Slope at eaves < 30°

Balanced Load

Portion of roof where
Cs = 1.0 from Figure 7-2
(may include entire roof)
L

| i
EO T I e o

Eaves Crown Eaves
2 pCs*/ Co
Unbalanced Load 0
f ¥ *
Eaves Crown Eaves
Yo )Lo.& |
Portion of roof where
Cs = 1.0 from Figure 7-2
Case 2 - Slope at eaves 30° to 70° i i
ps Cs™*
Ty oo
Balanced Load 4 0
1 j T
Eaves 30° Crown 30° Eaves
Point Point
et 2psCs*/ C
4. t s e
wind # 0.5 py \ 2 pCs* Co
Unbalanced Load 0
S ; T e 5
Eaves 30° Crown 30° Eaves
Point Point
Yo ‘)Lw.:& | P
Portion of roof where
Cs = 1.0 from Figure 7-2
Case 3 - Slope at eaves > 70° i i
Balanced Load 0
7t j 11
Eaves 30° Point Crown 30° Eaves
Point
70° 70°
Point Point
+712p G/ Co
Wind * 0.5 py
Unbalanced Load 2 O
6 B i T i
Eaves 30° Crown 30° Eaves
Point Point
70° 70°
Point Point
Yo )Lwi' |
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Figure 2: Medium-rise building (Building 2).

Table 3: Along-wind base shears and bending moments for Building 2

Country/Region Code/Standard BasQe(frI;;ear M :;“:?“B:;}ﬂm?m)
Australia/New Zealand AN AS/NZS1170.2: 2002 5727 150
Canada NB NBCC (2005) 5,332 142
China CH GB50009-2001 3,282 99
Hong Kong HK CP-2004 4,573 116
India IN I1S875(Part 3)-1987 4,957 131
Indonesia IA SNI-03-1727 7477 210
Japan JA AlJ-RLB-2004 5,061 132
Korea KO KBC (2005) 5,534 134
Malaysia MA MS1553-2002 5,698 152
Philippines PH NSCP-2001 5,026 128
Singapore Sl (draft) 6,556 163
Taiwan TA TBC 3,738 100
Thailand TH EIT-1018-46 3,737 97
United States us ASCE 7-05 4,108 117
Vietnam VI TCVN2737-1995 6,423 165
Mean 5,149 136
Coefficient of Variation (%) 22 22
Eurocode EU 6,042 182
Table 4: Cladding pressures for Building 2
Positive Negative
Country/Region Code/Standard Cladding Pressure | Cladding Pressure
P+ (kPa) P- (kPa)
Australia/New Zealand AN | AS/NZS1170.2:2002 2.25 -3.67
Canada NB NBCC (2005) 1.80 -2.11
China CH GB5009-2001 1.22 —2.44
Hong Kong HK CP-2004 1.87 -2.62
India IN 1S875(Part 3)-1987 1.55 -2.26
Indonesia 1A SNI-03-1727 2.24 -3.64
Japan JA AlJ-RLB-2004 2.14 -2.37
Korea KO KBC (2005) 1.53 -2.54
Malaysia MA MS1553-2002 2.26 -3.70
Philippines PH NSCP-2001 1.32 -2.85
Singapore Sl (draft) 2.26 -3.67
Taiwan TA TBC 1.58 -2.85
Thailand TH EIT-1018-46 1.86 -2.23
United States us ASCE 7-05 1.41 -2.56
Vietnam VI TCWVN2737-1995 244 -1.83
Mean 1.85 -2.76
Coefficient of Variation (%) 22 23
Eurocode EU | 1.69 -247

s eigettnd

AL % Y P (J:’.T ol g P o j3sb 4L
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1
Coi =1+
& vi+t
W 1+142X105A55_ 40 x 20 x 10
* T 69504 ' Vo 1 6950 % 0.05 x (2 x 40 x 10 + 2 x 20 x 10)
T=0.0192
1
Coi=1+—-—=o-—=1.99

&l V1 +0.0192
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Load case A: winds generally perpendicular to ridge

Reference
T 1E height (h)®

2.5 H®

“‘\/ A 1>\\
wind direction

range o
Building surfaces
Roof slope
1 iE 2 2E 3 3E 4 4E

0° to 5° 0.75 1.15 —1.3 —2.0 —0.7 —1.0 [ 0565 | 08
20° 1.0 1.5 —1.3 —2.0 —0.9 1.3 | 048 —1.2
30° to 457 1.05 1.3 0.4 0.5 —0.8 1.0 | 07 —0.9
90° 1.05 1.3 1.05 1.3 0.7 09 | 0.7 0.9

(u»»l)l.ba'-)@ﬁ.s}».oalgiAdJl:-

Load case B: winds generally parallel to ridge

Zm T o

: AN
wind direction ///
range —
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AR e P U o ol S5 5 5

P = 1,,qCCeCp

~

h = max (6 ’ 6+7.85)

P = 0.69C,C,

a-uub;;'.amub/ijaBjAdJ/.L(Jb db-jjﬁ//@f/)}) 4./}.«/‘).3‘)@ 04> 4 UL..: ‘;’“/C:“"f“‘uij

]

P(1), =069 KN/ , P(1); =—-059 KN/ ,
P(1E), = 1.03 KN/mz P(1E) = —0.62 KN/mz
P(2), = —0.90 KN/ , P(2); =—090 KN/ ,
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P(2E), = —1.38 KN/, P2E), =138 KN/ ,
P(3), = —0.62 KN/ 2 P(3); = —0.48 KN/ 2
P(3E), = —0.90 KN/mz P(BE); = —0.69 KN/mz
P(4), = —055 KN/ , P(4); =—059 KN/ ,
P(4E), = —0.83 KN/mz P(4E); = —0.62 KN/mz

P(5) =052 KN/ ,
P(5E)g = 0.79 KN/rr12
P(6); =038 KN/ ,
P(6E)p = —0.55 KN/ ,

AS esleal ONline s a5 Sl 51 ls oo b 5 ol b anlous Coger

http://www.jabacus.com/engineering/load/windload.php
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Specified Wind Load - Figure |-7 (NBC 2010)

Project: | | version 0.1.0
Designer:l | August 5, 2014
Climatic Data Factors

Location User input values:

Pr':""inc'-*il User Walues v q: 0.741kPa

Importance Factor, ULS: |, =1.0/5L5:1,=075
Reference Velocity Pressure Roof slope = 20 degrees

qr C.= 102 =093

Factors External Wind Pressure
Importance factor L s A
l Lead Case A& Winds generally perpendicular to
R ridge
Terrain: Load Case B: Winds generally paralls| to ridge
Reference height in meters above grade Load Case A Load Case B
height, h: EI " Side{CCyi ULS § 5L (C.Cyi ULS | 5LS
P B p P
(kPa)i (kPa) (kPa) i (kPa)

Roof Pitch: M2

Internal pressure Category, Cpi:

1 0.69 ; 0.52 ;{-0.85; 059  -0.44
1.5 103 : 078 : -09: 062  -0.47
-1.3: 09 ;087 -13; 0.9 -087
-2 3810312200 138 .03
-0.%:-0.62:-047:-07:-0458:-035
-1.3: 09 | -0687-1.0: 069 -052
-0.5 : 4055 ; -0.41 :-0.85; -0.59 : -0.44
-1.2 04083062 -09 ; -0.62  -0.47
n'a nia ma :0.75: 0562 039
nia nia nia ;{1.15;: 0.79 ;| 06
nia nia nia i-0.85: -0.38 : -0.28
n‘a ;| nla n/a | -0.8 0565 -0.41

Category 1: Cpi=-015t2 0 ¥

BofobeBoRom -

WIND PRESSURE SIDES

y = max(6bm,2z) = 6 m
z = min (%105l 4 ,%40H) = max(%4 sl 1= ,1 m)
z=min(%10x 10 =1m ,%40 X 6 = 2.4) > max(%4 X 10 =04 m ,1m)

z=1m
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B9 Frame Distibuted Loads (WINDA) (oM@ [E=] | | B Frame Distributed Loads (WINDA) =

;{/5 j %E‘m{m 516,00
| = <
- e L |
k| o fe—1 ]
.| — L L
249.00

A A A A £ A

A G5k 53 Y5 e B

:_)‘-; Frame Distributed Loads (WINDE) E@ :F’-" Frame Distributed Loads (WINDE) EI@

e— —
k— —
4
e =
6300
X

B )1,k 55 Y 5V sme B
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o L _
o
5B
Vel -
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/. L 7 E—
\ Y ry A Y O
..';.-—Lmom'
.3).5.},0 Glb)‘saé S99y stCg “R)lé m QL.’ 9 )L'*d M".".’ cs"."?y)" “ﬁ)‘b Vialey ‘JSM
Lig &, Qwgs 9 slojlw ¢l b &l

§ o Y-V —f S

117 Jea

FoV g dsb 5550 03 S adaie 53 (1) (6 pdy ot 05,5 b a5 0 0B 8 Ozl &S5 & b gy o 3 ke Jl 5 &S5 s

oled (b 1 sl (il (650 e AL e ¥ 0T il

e w e
Z=1m
<+—>
P = 1,qCcCeCp I, =1 q=0741 KN/ ,

0.2

c—(h) >o9—(3
e~ \10/ =77 \10

0.2

) =0.78—> C, = 0.9

z = min (%10 & 1, , %40H) > max(% ! 4 1 m)
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z=min(%10x7 =0.7m ,%40 x 3 =1.2) > max(%4 x 7 =0.28m ,1m)
z=1m

A, =(1%3)%x2=6m?

A,=((7-2x1)x3=15m?

A=21m’

B W e o iomen 5€ el 5 gzl ol e ol 3 CoC e # Eoma 5IT=) =9 IS5 51 aslizl |

238 o 313 (#) 58 5 (5) S
w = C,Cq = 1.4 Pw =1x 0.741 X 0.90 x 1.4 = 0.934 KN/ ,
‘)Lj.é | ):{ _ } —_> KN
e~ Cply =14 Pe = 1 x 0.741 x 0.90 X 1.4 = 0.934 /2

W = C,C, = —1.57 Pw=1x0.741x 090 x —1.57 = —1.05 KN/
e Cplg=—163 Pe = 1x 0.741 x 0.90 x —1.63 = —1.08 /2

A3 o 5 S s (b sl AR Sl s 5Lid ath Hlie 348 e odalie oS shailen

About

"n-i- -
[1.:.__] J a b a c u S Calculators Engineering Loads (NBC 2010) Blog Contact

online calculations

Specified Wind Load - Figure I-8 (NBC 2010)

Project: | | version 0.1.0
Designer:| | August 5, 2014
Climatic Data Factors
Location User input values:
Province: q-0.741kPa
[User Values M Importance Factor, ULS: ly = 1.0/ SLS: I,y = 0.75
Reference Velocity Pressure Ce=(h10)%2=09
Qo741
External Wind Pressure
External
Factors
Importance factor Zone CpCq ULS  SLS
hw- Pe | Pe
(kPa) : (kPa)
Terrain: e- 1163 109 082
Reference height in meters above grade w- i-1.57 -1.04  -0.73
height, h: m e+ 14093 07
w+ i 14 093 07
Area of surface, A m2
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PE R T o b 30 S s suiase) J=C,Cy sEEIT @a -umbd bgeada Ciua

Z
S i e N
1__Z
¥
o "]
O
—f — | reference
H | height, h
7° <o <45°
— — — roof with overhang
roof without overhang
-8.0 | gable and hip roofs -8.0 | gable roofs
_70___?0_‘-\:U.£27° 70l 27° « @ < 45°
’ | A ’ |
A"
-6.0F \ -6.0F
A L
- (C
sol- @ ©df 50|
4.0 s Q) 4.0 I
-4.Ur -4U0FE - - . ©c
o B @ (=] B @_SD
gn 30} ® gn -30F
— C ©D
20} i -2.0 O_@)_ s
-1.0 C -1.0 : ®f %
0.0 I 666 0.0 I
1.6 10F (s _rl@:‘.
20 I TN N1 KA | 20 ﬁua_l RN T |
0.1 1 10 [ 100 01 1 10 100
Area, m2 Area, m2

Pl -V —F IS
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B —4z

r X (L — 2z) = 51 m?

2cosa

Cy(—) = —2

- C,Cy(+) =05 ,C,C,

Pr(+) =1 x 0.741 x 0.9 x 0.5 = 0.33

Pr(=) =1x0.741 X 0.9 x =2 = —1.33

:18 Jca

Aolel dcaloen Cai I oasmb gl 1y b 5Les atiey lude V8 Jle s

KN /m2

KN /mz

A s 71 M Idie VF Ja

AT o Gty 0V —f IS 5ICECg ol o 5l
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L
Cp=-l FORH/D-=1 [ c;:-o.s FOR H/D <1
Cp=-1 FOR H/Dal ] Cp=-1 FORH/Dgl
oL g b
—— > T
{1) aat, 5tce (v el 5le
21y o2l Cp

-
G =it for HID <e1¥b
(V) dal, 4Cp =o/YY(H/D +Y) for <iX0<H/D <\
\Cp =o/A for H/D >\
C, =—or for HID <«v
(¥) ik, : <Cp =—o/YXY(H/D +<1AN) for <iXd<H/D <\
[Cp =—e/ for HID >\

63
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119 Jaa
Dldie LSl ol aistlu (6 g 03 9doen J13 53 OD H3 120 V0310 slal 5 2 YO CL«S)H{A.;,A.\;QQL«::'-L»&Q);
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P = 1,qC.CeCp I, =1 q=0613 KN/ . ¢y =2

45 e il 3l cpl 53k 5y 1y 6,8 3k oy o Ee Y

2 0.3
=07(=) =07=0.
C, 07<12) > 0.7 = 0.87
R JPHIS W PG IS S U Rr I 4
—07<25/2)O.3>07—071
e_ . 12 jiy . - .

tab g o )l HLis o dnloes 5 3b 4 55 6l H/D asloes v/

H 25 _ _ — 0853 KN
=5 = 167>1-> (, =08-->P=1x0613x087x2x08=0853 /2

b g o o )b 5Lid o nlonn 5 0L (51 H/D s V0

H 25 B B B KN
D=1~ 167>1—= (=-1->P=1x0613x087x2x -1 =-107 /2

64
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by o 2ol Uiy dlons 5 3L 4 Sty 51 HYD dlons v

H 25

=15 =167>1-> (,-05->P=1x0613x087x2x—05=-0533KN/ ,

ForPlan > P =1x 0.613 X 0.87 X 2 X —0.7 = =75 KN/mz

1.07 «kn/m
Pt
Pt BCL e p
L sl
e - ol
_— I 0.75
ERRRREG

: Cpi s mbud goa Gumar
:xﬂ@ﬁdma\‘q@k&uww\)b
s Slgleztle Y 65 5 -

s 4ad Sl Y 65 8 Y

Sbslglaslarop 57 ¥

Wall with
mcreased
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Cpi = —0.45 to 0.3

Cgi = 2

Co = 0.93

q = 0.741 KN/mz I, =1

P =1,qCeCyiCpi = 1 X 0.741 X 0.93 X 2 X {_0'45} = {_0-62 KN/mZ}

0.3 0.41
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Ay= Cq X A,

Ay< 0.025H or 0.02H

70

12.2.5.1 Dual System
For a dual system, the moment frames shall be

capable of resisting at least 25 percent of the design
seismic forces. The total seismic force resistance 1s to
be provided by the combination of the moment frames
and the shear walls or braced frames in proportion to

their rigidities.

b O b Ol la 6l

b o 1 ol aib i Sl OSG ux= Ay

b 53 b b e el Sl O8G pxi= Ay

FIGURE 12.8-1 Torsional Amplification Factor, A,
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Table 12.3-1 Horizontal Structural Irregularities

Seismic Design

Type Description Reference Section  Category Application

la. Torsional Irregularity: Torsional irregularity is defined to exist where the 12.3.34 D, E, and F
maximum story drift. computed including accidental torsion with A, = 1.0, 12.7.3 B.C.D.E. and F
at one end of the structure transverse to an axis is more than 1.2 times the 12.8.43 C.D.E.and F
average of the story drifts at the two ends of the structure. Torsional 12.12.1 C.D.E.and F
irregularity requirements in the reference sections apply only to structures Table 12.6-1 D, E. and F
in which the diaphragms are nigid or semirigid. Section 16.2.2 B.C.D.E and F

Ib. Extreme Torsional Irregularity: Extreme torsional irregularity is defined 12.3.3.1 E and F
to exist where the maximum story dnfi. computed including accidental 12.3.34 D
torsion with A; = 1.0, at one end of the structure transverse to an axis is 12.7.3 B.C.and D
more than 1.4 times the average of the story drifts at the two ends of the 12.84.3 Cand D
structure. Extreme torsional irregularity requirements in the reference 12.12.1 Cand D
sections apply only to structures in which the diaphragms are rigid or Table 12.6-1 D
semirigid. Section 162.2 B.C.and D

2 Reentrant Corner Irregularity: Reentrant corner irregularity is defined o 12.3.3.4 D, E. and F
exist where both plan projections of the structure beyond a reentrant comer  Table 12.6-1 D, E, and F
are greater than 15% of the plan dimension of the structure in the given
direction.

3 Diaphragm Discontinuity Irregularity: Diaphragm discontinuity 12.3.34 D, E. and F
irregularity is defined to exist where there is a diaphragm with an abrupt Table 12.6-1 D, E. and F
discontinuity or variation in stiffness, including one having a cutout or open
area greater than 50% of the gross enclosed diaphragm area, or a change in
effective diaphragm stiffness of more than 50% from one story to the next.

4. Out-of-Plane Offset Irregularity: Out-of-plane offset irregularity is 12.3.33 B.C,D.E, and F
defined to exist where there is a discontinuity in a lateral force-resistance 12.3.34 D, E, and F
path, such as an out-of-plane offset of at least one of the vertical elements. 12.7.3 B.C.D.E and F

Table 12.6-1 D. E.and F
Section 16.2.2 B.C.D.E. and F

5. Nonparallel System Irregularity: Nonparallel system irmegularnty is 12.5.3 C.D.E.and F
defined to exist where vertical lateral force-resisting elements are not 12.1.3 B.C,D.E, and F
parallel to the major orthogonal axes of the seismic force-resisting system. Table 12.6-1 D, E. and F

Section 16.2.2 B.C.D.E. and F
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Table 12.3-2 Vertical Structural Irregularities

Type

Description

Reference Section

Seismic Design
Category Application

la.

Sa.

5b.

Stiffness-Soft Story Irregularity: Stiffness-soft story irregularity is
defined to exist where there is a story in which the lateral stiffness is less
than 70% of that in the story above or less than 80%: of the average
stiffness of the three stories above.

Stiffness-Extreme Soft Story Irregularity: Stiffness-extreme soft story
irregularity is defined to exist where there is a story in which the lateral
stiffness is less than 60% of that in the story above or less than 70% of the
average stiffness of the three stories above.

Weight (Mass) Irregularity: Weight (mass) imegulanty is defined to exist
where the effective mass of any story is more than 150% of the effective
mass of an adjacent story. A roof that is lighter than the floor below need
not be considered.

Vertical Geometric Irregularity: Vertical geometric irregulanty is defined
to exist where the horizontal dimension of the seismic force-resisting
system in any story is more than 130% of that in an adjacent story.

In-Plane Discontinuity in Vertical Lateral Force-Resisting Element
Irregularity: In-plane discontinuity in vertical lateral force-resisting
elements irregularity is defined to exist where there is an in-plane offset of
a vertical seismic force-resisting element resulting in overturning demands
on a supporting beam, column, truss, or slab.

Discontinuity in Lateral Strength-Weak Story Irregularity:
Discontinuity in lateral strength—weak story irregularity is defined 1o exist
where the story lateral strength is less than 80% of that in the story above.
The story lateral strength is the total lateral strength of all seismic-resisting
elements sharing the story shear for the direction under consideration.

Discontinuity in Lateral Strength-Extreme Weak Story Irregularity:
Discontinuity in lateral strength—extreme weak story irregularity is defined
to exist where the story lateral strength is less than 65% of that in the story
ahove. The story strength is the total strength of all seismic-resisting
elements sharing the story shear for the direction under consideration.

Table 12.6-1

123.3.1
Table 12.6-1

Table 12.6-1

Table 12.6-1

12333
12334
Table 12.6-1

1233.1
Table 12.6-1

123.3.1
12332
Table 12.6-1

D.E and F

E and F
D.E and F

D, E. and F

D.E and F

B.C.D.E.and F
D.E and F
D.E and F

E and F
D, E and F

D.E and F
B and C
D.E and F
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Olab jy Gl e sl

Fi+ Fs
— = " ’ Ass=202"
12 /i
2N i
—| o /& Asi=izer
10 Triangular _."r P
F shape ]
—» 4 " Agy =145
10 oo
F ,."f ;‘
—| —— 8 Ao
10 o ;
Fi .'lr -‘f’
> L @ Asi=o7r
1z _,F it
|/ Fh
| e
7
Ay —Ag

A
1. When 70 percent of h_sl exceeds S“T
1 2

or

When 80 percent of a.’i exceeds
*

ta

l (Agy =Ag) + (Ags —Ag) + (Agy =Ags)
hs hy

3 &

The story drift ratios are determined as follows:

ﬂ = M =0.00493
hy 144

Ay —Ag _(L08— u'ﬂ)=u.oosus
s 120

Agy—Agy _ (1.45 _1'08}=o_m308

hy 120

Asa=Bgs _(LT5-145) 0o
ha 120

1
3 (0.00308 + 0.00308 + 0.00250 )= 0.00289

Checking the 70 percent requirement:
]: 0.70 (0.00493 )= 0.00345 > 0.00308

0.70 As
hy

.. Soft story exists

Checking the 80 percent requirement:

O.SO[E ]: 0.80 (0.00493 )= 0.00394 > 0.00289

.. Soft story exists
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Story Story Drift .7x (Story Bx (Story  Awg. of Story Drift Ratio  Soft Story
Level  Displacement  Story Drift Raltio Dt Ratio)  Drift Ratio) of Next 3 Stories Status
5 2.021in. 0.27in. 0.00225 0.00158 0.00180 — No
4 1.75 0.30 0.00250 0.00175 0.00200 — No
3 1.45 0.37 0.00308 0.00216 0.00246 — No
2 1.08 0.37 0.00308 0.00216 0.00246 0.00267 No
1 0.71 0.71 0.00493 0.00345 0.00394 0.00239 Yes

4@25'= 100
S
Lewl 5
4
3 Width of Level 2 (100') 133
Width of Level 3 (75)
, 133 percent = 130 percent
P .. Vertical geometric irregularity exists
{? (? (? 7
3@ =75
=
Level
s N
12
Shear wall
! i
2 é/a/
S il
12 s |
[ A Type 4 vertical irregularity exists when there is an in-plane offset of the lateral load
i = - resisting elements greater than the length of those elements. In this example, the left
= P Sarval side of the upper shear wall (between lines A and B) is offset 50 feet from the left
side of the lower shear wall (between lines C and D). This 50-foot offset is greater
- ! than the 25-foot length of the offset wall elements.
- 74 .. In - plane discontinu ity exists
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