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2.3 COMBINING FACTORED LOADS USING :
STRENGTH DESIGN i
I

. - : f

2.3.1 Applicability @ .77 400'/5 1
The load combinations and load factors given in 5 . o Loe :
Section 2.3.2 shall be used only in those cases in ‘ B
which they are speciically authornized by the appli- !
cable material design standard. «D: Dcdﬂ/10a/S y, Mamen ts :
or ARecclions :

2.3.2 Basic Combinations Z Live Loods, AMoren o
structures, componenls, and foundations shall be r Sead /ahJ:
designed so thatl their design strength equals or A)" roo = éoaj I
crcecds the effecis of the lactored loads in the w oW A 00'0( :
lollowing combinations: e W 8
oaa a . clime VEAXITum l

1. 1.44) L : | - i
. D (during construction; other loads not present) I

2. 1.20 + 1.6L + 0.3 L, or § or R) ]
3. 120+ ]IEILL"' “FSUTE}+{LUTU'5“II] [..or § or R (a roof load) !
4. 120+ 1LOW + L + 0.5(L, or § or R) W (acting in the direction of D) :
i

[
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5.12D+ 1.0E+ L4025 E acling » the dinpchion

6. 09D +10W o F D
7. 090 + 1.OE ~ W 5 ac H"'a 7 i the diveetion
= > ach’na OIL D




Section B2 of the AISC Specification says to use the load factors and load com-

binations prescribed by the governing building code. If the bulding code does not
give them, then ASCE 7 (ASCE, 2010) should be used. The load factors and load

combinations mn this standard are based on extensive statistical studies and are pre-

scribed by most building codes. AISC /Oajc -2-/0
ASCE - 2010

2.3.2 Basic Combinations L0ad aﬂd HESiStﬂnCE Factor DESIgn

Structures, components, and foundations shll be For LRFD, e reguiedstengh i eermine o the follving fctored combintons,
designed so that their design strength equals or

exceeds the effects of the factored loads in the wich arebased on ASCEISEL 7 Seetion 2.

following combinations:

i L 14D (4
2. 12 + 16L + 0.5(L, or § or R) LD+ 1L+ 03, o Sork Il
3. 1.2D + 16(L, or S or R) + (L or 0.5W) 310D+ 16L or Sor R) + (03L or 03W (k)
4. 12D+ LOW+ L+ 0.3(L, or Sor k) 410D+ L0+ 05T+ 0L ar SR (4




ALC ~2o/0 /975 C f?je 2-1l

Combination 5: 1.2D+ 1. 0E+L+0.28 5 12D+ 10E+05L+0258
Combination 6: 09D+ 1.0W 6. 09D + 1.0W
Combination 7:  0.90 + 1.0E . 09D + 1.0F
where 4__[ /
ahn -
D = dead load M L7L

L. = live load due to occupancy
L., = roof live load

5 = snow load

R = rain or ice load’

W= wind load

E = earthquake (seismic load) y /C’ L ? / 50 f;s F

In combinations 3, 4, and 3., the load factor on L can be reduced to 0.5 1if L 1s no
greater than 100 pounds per square foot, except for garages or places of public
assembly. In combinations with wind or earthquake loads, you should use a direction
that produces the worst effects.



ASCE -Z20]0

1. The load factor on . in combinations 3. 4, and 5 is
permitted to equal 0.5 for all occupancies 1in which j L . L’f\/{ LO 00(

EXCEPTIONS:

L, 1n Table 4-1 is less than or equal to 100 psf,
with the exception of garages or areas occupied as
places of public assembly.

2. Im combinations 2, 4, and 5, the companion load Sj AS‘ ) 5}7 0 W La () 0(

shall be taken as either the flat roof snow load ()
or the sloped roof snow load (p,).

Where fluid loads F are present, they shall be ol F /Ml / Z”a /
included with the same load factor as dead load I in /' =

combinations 1 through 5 and 7.

Where load H are present. they shall be included
as follows: #: Ea,.“/, LO ao'{

1. where the effect of H adds to the primary variable
load effect, include H with a load factor of 1.6;

2. where the effect of H resists the primary variable
load effect., include H with a load factor of 0.9
where the load is permanent or a load factor of O
for all other conditions.



NSECE-20/0
2.4 COMBINING NOMINAL LOADS USING AZS C ()/4”70 ber 2- /]

ALLOWABLE STRESS DESIGN /] S D

2.4.1 Basic Combinations

Loads listed herein shall be considered to act in Aﬂowable Str ength DeSigﬂ

the following combinations: whichever produces the — For AS]), the required strength is determined from the following combinations, which are
most unfavorable effect in the building, foundation, or .
also based on ASCE/SEL 7 Section 2.4;

structural member being considered. Effects of one or
more loads not acting shall be considered.

- LD (4
| 24
> D+l i ML Sork EM;
3. D+ (LorSorR) - Dilrordord «
& D+075L+075(0, orSor R 04
4. D +075L+0.75L, or S or R) S D40l 04
5. D+ (0.6Wor 0.7E) |
6a. D+ 0.75L + 0.750.6W) + 075 orSorg) - DOBL+07H06M +07LrorSork (22;“]
6b. D + 0.75L + 0.75(0.7E) + 0.755 b, D+0.J5L +0.150.78) +0.138 4y
7. 0.6D + 0.6W 7. 06D +06W (2-4h)
8. 06D+ 0.7E 6, 06D+07F 04



ZDG/ (é}ﬂyé/ﬁ 7ohS /;r 6?//01/./06/('

1 ) S 7[)“6&5
EXCEPTIONS: pretho !

1. Im combinations 4 and 6, the companion load 5§
shall be taken as either the flat roof snow load ()
or the sloped roof snow load (p.).

2. For nonbuilding structures, im which the wind load
1s determined from force coefficients, C, 1dentified
in Figures 29.5-1, 29.5-2 and 29.5-3 and the
projected area contributing wind force to a founda-
tion element exceeds 1,000 sguare feet on either a
vertical or a horizontal plane. it shall be permitted
to replace W with O9W 1n combination 7 for
design of the foundation. excluding anchorage of
the structure to the foundation.

3. It shall be permitted to replace 0.612 with 0.9 in
combination 8 for the design of Special Reinforced
Masonry Shear Walls, where the walls satisty the
requirement of Sectiom 14.4. 2,



A column (compression member) in the upper story of a building 1s subject to the
following loads: CO NED

Dead load: 109 kips compression 5 g 6 U )' 5 7[-% Sg 3

Floor live load: 46 kips compression .
Roof live load: 19 kips compression §
Snow: 20 kips compression US e ( 6 - 5 L) A [/
a. Determine the controlling load combination for [LRFI) and the correspond- —= )
ing factored load.
- 5%30/ or? D - /OCD k/'/)3
, . AIC Z = 45 is /0 J
Load and Resistance Factor Design [y )3 kips
For LRED, the required strength is determined from the following factored combinations, S —_ 20 be/ IDJ’

which are based on ASCE/SEI 7 Section 2.3:

1. 14D (23
2, 12D+ 16L+05(L,or SorR) (23

=/ 4 (/03> = /52.60 /o pS
> 1-2(/o3) + -6 (46)+0 S5 o7 )

B ey

3120+ 160, e SRy 0L o O5W) N /Z/}a'g)b.,.//{'f‘(‘?,o) +(0:5))-
412D+ 10W+05L+05(L or S or R) (2-3d) I =/9¢. o /t,/'p;
L> -2(108)+ 0+ 0-5(48)+0-5(22) = /3.0 .,



A column (compression member) in the upper story of a building 1s subject to the

following loads: L /g /C— D
Dead load:

109 kips compression

Floor live load: 46 kips compression 5 2[ 5& ;
C/I Se”2

Roof live load: 19 kips compression

Snow: 20 kips compression

a. Determine the controlling load combination for [LRFI) and the correspond-

ing factored load. 5W o s D-’ /OCD k/’P 3

/ISC- Z = 45 k/'/DJ
Ly = )9 e

5. 12D+ 10E+05L +028 S < 20 k,,DJ’
6. 09D 4+ 1.0W \
7. 09D + 1.0F

~ g.5/u€| +0-2(20] = 15786 Aps
5. )2(109)+ 0+ 0.5(4€] ( MW

7 smaller result than combination 4. O E
combinatio 7: 0.9D + (1. OW or 1 OE). These combinations do not
n 6&7 apply in this example, because there are no wind or

donot apply earthquake loads 10 counteract the dead load.




fart C>
émélhm//’fh < j/'\/fr» Z%x /)/jkm’} VC\/&K

N/q,'c/o s = 2/4.40 /o’/u

@ K{;u//(cj ﬂdm/m\/ S%Nhj’ltL /’?r 45' =6-90

pUse 30, § L # An or Sy <P Ay

2)9.4 L 090 A

a T - : ,&7/ {35'?1 k"PS
a. Determine the controlling load combination Tor LRFD and the corresponding

[actored load.
b. If the resistance factor ¢ is 0,90, what is the required nominal sirength?
Prepared by Eng.Maged Kamel,
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¢. Determine the controlling load combination for ASD and the corresponding
required service load strength.

d. If the safety factor Q1s 1.67, what is the required nominal strength based on
the required service load strength? 9 evr D - J6S K f ¢

Allowable Strength Design /1I5C /= 4€ 4
For ASD, the required strength is determined from the following combinations, which are L r =73 K'/ N

also based on ASCE/SE1 7 Section 24: (. 7 /e &ohfro///hg S - 2o /(//J

a ok vy M E :
;o éaoﬂj/ g’;sé) jap (42 = J0g K fi

)

2. D+L o4h) P + L - /09 + Y8 21 5S L/ ps
5. D+{LorSork ) D+ (Ly or Sor L) =/o8+ 2o < /Z% '
4. D+075L+075(L, or Sor B @4 Jos +0-79( 4 6)4_075 Zo) /50"; 9t
5. D+(06Wor07E) (2-4e) /O‘f) 4+ 0 = /69 k /7
6a. D+0.75L+0.75(0.6W) + 0.75(L, or S or R (24@ /09y 07S ?D’) 10 +o 7;(25 /53 =
Gb. D+075L+0.75(0.7E) +0.758 (24 \5,(,3 +07s <1545}
LU o W, No E C4)  —, ;6;:(;;;;;;;;;;;.;;,;;;@“ T
. U+ 0, in this example, because there are no wind o

Ma/)(zm()‘i” LD ad Co h«éuﬂ“')hd mﬁmlm:cm::ammm i



P/\/ PT P? " /52%6 /(7/35
::)j 7/ (05d)

1585067 - 264.70 4ips = 285 LIP3

/7 = 285 o ps

fd}/ K&) KOOU( Cﬁmé/'/ﬁﬂ/@,OM 4 C;)V?'/VO//)M Zoap(
C;)W?é})/) /O W f;)”

ASD



Table 5.3.1—Load combinations

Primary
Load combination Equation load
U=1.4D (5.3.1a) D
U=1.20+1.6L+0.5(,or50rR) {5.3.1b) L
U=120+1.6(L or5or A)+(1.0L or
(& SA (5.3.1¢) L,orSorR
0.5
U=1.20+1.0W+1.0L + 0.3{L.or 5 or
' (5.3.1d) W
R)
U=120+1.0E+1.0L +0.25 (5.3.1e) E
U=0.20+1.0W (5.3.11) W
U=0.90+1.0t (3.3.18) E

Prepared by Eng Maged Kamel,
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5.3.2

The effect of one or more loads not acting simultaneously shall
be investigated.

@
533

The load factor on live load L in Eq. (5.3.1¢), (5.3.1d), and (5.3.1¢)
shall be permitted to be reduced to 0.5 except for (a), (b), or (c):

(a) Garages

(b) Areas occupied as places of public assembly

(c) Areas where L is greater than 100 Wis



T/5C _ |2
TBAC - /8
TAC - /8

TR3C - |2

A55C— /o
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