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4.6%—Strength
4.6.1 Design strength of a member and its joints and
connections, 1n terms of moment, axial force, shear, torsion,
and bearing, shall be taken as the nominal strength §, multi-
plied by the applicable strength reduction factor ¢.
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COMMENTARY (ACI 318R-14)

R4.6—Strength

The basic requirement for strength design may be 46 2 Structures and structural members shall have design
expressipaz fol gy strength at all sections, ¢§,, greater than or equal to the
required strength U calculated for the factored loads and
forces in such combinations as required by this Code or the
¢85, > U general building code.

design strength > required strength

(serviceability limit states) ;15 y o s (g Y>> -¥

G (5 97n SBUSE peis ad Sl o Sl o33 ale pletsle s pose sl jloe &5 Canl ndg > ol

Al oo Joud BB o> 4y 1) 0,08 5 000l
4.7—Serviceability
4.7.1 Evaluation of performance at service load condi-
tions shall consider reactions, moments, torsions, shears,
and axial forces induced by prestressing, creep, shrinkage,
temperature change, axial deformation, restraint of attached
structural members, and foundation settlement.
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Table 21.2.1—Strength reduction factors ¢
Action or structural element ) Exceptions
065 ta Mear ends of preten-
Moment, axial force, or EI'.DCI' in sioned members where
(a) | combined moment and accéltds.nm: strands are not fully
axial force with 21.2.2 developed, § shall be in
" | accordance with 21.2.3.
Additional requirements
are given in 21.2.4 for
b She 0.75
&) ar structures designed to
rgmbeorthguiyintiecky Strength-Reduction Factors, ¢
ey Torzion 075 —
I Bearin 065 — ACI Code Chapter 21 defines the following set of strength-reduction factors to be used
- € _ in conjunction with the load combinations given in ACI Code Egs. (5.3.1a) through
©) Post-tensioned anchorage 085 _ (5.3.1g).
ZONes
(fy| Brackets and corbels 0.75 — Flexure or Combined Flexure and Axial Load
Struts, ties, nodal zones, and Tension-controlled sections & = 0.90
(g bearing arcas designed in 07s — Compression-controlled sections:
accordance with strut-and- . . . _
i method i 2 (a) Members with spiral reinforcement ¢ =075
= in Chapter 23 (b) Other compression-controlled sections ¢ = 0.65
Components of connee-
" tions of procast members 090 There is a transition region between tension-controlled and compression-controlled sec-
®) controlled by yielding of ; - tions. The concept of tension-controlled and compression-controlled sections, and the
steel elements in tension resulting strength-reduction factors, will be presented for beams in flexure, axially loaded
" . columns, and columns loaded in combined axial load and bending in Chapters 4, 5, and 11.
Pla rete ¢l 1 0.60 — o . . . T
L 0 ConeTele ¢ ments The derivation of the ¢ factors will be introduced at that time.
045 to
Anchors in concrete 075 in Other actions
) 1 accor- —
elamenty dance with Shear and torsion b =075
Chapter 17 Bearing on concrete ¢ = 0.65
Chunst nmd 4in sandal A — Nng
¢
-
0.90
0.751
0.651
Compression Tension
centrolled ———_ Transition controlled
; 21

£ = £y &= 0.005
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5.3—Load factors and combinations
5.3.1 Required strength U shall be at least equal to the

effects of factored loads in Table 5.3.1, with exceptions and
additions in 5.3.3 through 5.3.12.
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Table 5.3.1—Load combinations

Primary
Load combination Equation load

U= 14D (5.3.1a) D
U= 12D+ L6L +0.5(L, or S or R) (5.3.1b) L
U=12D+16(L,orSor R)+ (1.OL or 0.5W) | (53.1c) | L,orSorR
U=12D+ LOW+ 1.OL + 0.5(L, or Sor R) (5.3.1d) W
U=12D+1.0E+ LOL +0.25 (5.3.1e) E
U=09D+ 1.0W (5.3.16) W
U=09D+ 1LOE (5.3.1g) E

5.3.3 The load factor on live load L in Eq. (5.3.1c),
(5.3.1d), and (5.3.1e) 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 1b/ft?

5.3.4 If applicable, L shall include (a) through (f):

(a) Concentrated live loads

(b) Vehicular loads

(c) Crane loads

(d) Loads on hand rails, guardrails, and vehicular barrier
systems

(e) Impact effects

(f) Vibration effects

5.3.5 If wind load W is based on service-level loads, L.6W
shall be used in place of 1.OW in Eq. (5.3.1d) and (5.3.11),
and 0.8 shall be used in place of 0.5W in Eq. (5.3.1¢c).

5.3.6 The structural effects of forces due to restraint of
volume change and differential settlement T shall be consid-
ered in combination with other loads if the effects of T can
adversely affect structural safety or performance. The load
factor for T shall be established considering the uncertainty
associated with the likely magnitude of T, the probability
that the maximum effect of T will occur simultaneously with
other applied loads, and the potential adverse consequences
if the effect of T is greater than assumed. The load factor on
T shall not have a value less than 1.0.
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(b) If the effect of H is permanent and counteracts the by didles )b bt bl b ool Slagdign o)y el 2 F Sl o 657 150,50 55 -
primary load effect, it shall be included with a load factor gt e ¥ O LY elagl 55 0D s
of 0.9, . . . .

Loyl A1 cends azilil olga Led b g sy o] jLid oS5 il> L2i & -
{c) If the effect of H is not permanent but, when present, i T TR s e = I T s
counteracts the primary load effect, H shall not be idgal jtie g yge d bl
included. Lo H b sl o580 ol slepize Soo il il ey gl gs o )b ool 1510

wogt jgtite Loyl cuS 0 1 F
5.3.9 If a structure is in a flood zone, the flood loads and St aniechaddy ”

the appropriate load factors and combinations of ASCE/SEI S35 Dype 3 bl UL el slaiie Koo Sl fals Sz s b ol A ST

7 shall be used. PO RV PP TPt PN JC SR TA ROV ARVSA B B - 5 PR
53.10 If a structure is subjected to forces from atmo- b e 50 il cond ] oSy ogdle wagd gl Jow 58y Jlairl b Jono o o5l ST -

spheric ice loads, the ice loads and the appropriate load ogh aid T a0 55 F o F slanaS i 0 VW sl 4 VEWHT By Sl L il

factors and combinations of ASCE/SEI 7 shall be used. - . ol ms .

2 il S5 0nS A f peslsob b e b Al e el S jpe 0 -

el yalate Wl ojl |k
Sy o Sale YD A8 2l Ll ¥ ol b oS5 0 - 0(0e LS LR) 2 yle -
) . . . .

5.3.11 Required _strer_tgth U shall 1nc]ud§ |nte?'nal load Gt b sl ¥ oaled b oS s VrOFW) F oade b S L R) ke Y
effects due to reactions induced by prestressing with a load
factor of 1.0. 23 o2l Dk, O FWirk- 08

s fale DY e (VFW) ke b gl F o)led Sl e 0 10 (0 FW) olis Y

5.3.12 For post-tensioned anchorage zone design, a load
factor of 1.2 shall be applied to the maximum prestressing
reinforcement jacking force.

5.3.7 If fluid load F is present, it shall be included in the
load combination equations of 5.3.1 in accordance with (a),
(b), (c) or (d):

(a) If F acts alone or adds to the effects of D, it shall be
included with a load factor of 1.4 in Eq. (5.3.1a).

(b) If F adds to the primary load, it shall be included with
a load factor of 1.2 in Eq. (5.3.1b) through (5.3.1e).

(c) If the effect of F is permanent and counteracts the
primary load, it shall be included with a load factor of 0.9
in Eq. (5.3.1g).

(d) If the effect of F is not permanent but, when present,
counteracts the primary load, F shall not be included in
Eq. (5.3.1a) through (5.3.1g).

5.3.8 If lateral earth pressure H is present, it shall be
included in the load combination equations of 5.3.1 in accor-
dance with (a), (b), or (c):

(a) If H acts alone or adds to the primary load effect, it
shall be included with a load factor of 1.6.
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Table 5.3.1—Load combinations

Primary
Load combination Equation load
U=14D (5.3.1a) D
U=12D+1.6L+0.5(L,or SorR) (5.3.1b) L
U=12D+1.6(L,orSorR)+(1.0Lor0.5W) | (5.3.1c) | L,orSorR
U=12D+1.0W+ 1.0L+0.5(L, or Sor R) (5.3.1d) w
U=12D+1.0E+1.0L+0.28§ (5.3.1e) E
U=09D+ 1.0W (5.3.19) w
U=09D+ 1.0E (5.3.1g) E
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|1} Load Case Data _ﬁ - - B ==
General
Load Case Name EX{ALL}-D.3EY
Load Case Type Linear Static v]  [Chotes. |
Exclude Objects in this Group Not Applicable
Mass Source MsSrc1

P-Delta/Nonlinear Stiffness

@ Use Preset P-Defta Settings tterative based on loads Modify/Show...
) Use Noniinear Case (Loads at End of Case NOT Included)

Nonlinear Case

Loads Applied

Load Type Load Name Scale Factor o
Load Pattem EXALL) 1

SHlogil ©ygo a byl S 5 & i -F-)

Define menu > Load 5w 5 Slegs! sla,b oS 5 ol 51 L3 o ples e Load Cases 4 Load Pattern asi! ;1 o
Design menu > {Design Type} > View/Revise Preferences cwwd ;i glasb ! olodas lawl ol Combinations
ad e 0553 (! 50 0ed Judod Cawl 18 a5 i g pllas Ll 5l osle g45 s {DESIGN Type} & jle 5l jslate 09 ploxl
slosaly gub o5s slxl Concrete frame design wledas el oS obel 1) de,lopn slaojle slo,b oS5 )l
A aplgd sl o] Wilewlass g Preferences yo oo olbssl aol cp | 4 4z 95 b Silogil s )b S 5 ETABS

byl oS5 @ pgas o 8l e slesal,
Load Combinations
Forms: Load Combinations, Add Default Design Combos, Convert Combos to Nonlinear Static

Program design is based on a set of loading combinations. In ETABS, load combinations, or combos, are
generated automatically by the program or are user defined. If the automatically generated load
combinations are acceptable (note that these combos are created/recreated after each design run), no definition
of additional load combinations is required.

= Add Default Design Combos button.

1. Click the Add Default Design Combos button to display the Add Default Design
Combinations form.

2. Select the design type (e.g., steel frame, concrete frame, aluminum frame, cold-formed
steel frame).

3. The program will add load combinations in accordance with the code selected using
the Design menu > {Type} Design > View/Revise Preferences command and will then
redisplay the Load Combinations form with the code-generated combinations shown in
the Load Combinations display list.,

il aples 5L p5 JS oyt 398 jgwo sl >l L
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| 4] Concrete Frame Design Preferences for ACI 318-14 - =5

ttem Description

e Voo Rg:fzﬁd dt?;nisc .
—ep* 01  Deson Code ACI 31814 o e code
02 | Multi-Response Case Design Step-by-Step - All
03 | Number of Interaction Curves 24
04 | Number of Interaction Points n
05 | Consider Minimum Eccentricity? Yos  foamsadd S A 53w ¥ e 5l ma s Ml LT

08 | Seismic Design Category D bt il )l il 2 7t 05 42 4= T LD,EF
07 | Design System Omegal 3 The & il F-T Jaoe 3l Ragl oa é
1
0

08 |Design System Rho

UAARY

Thee s Lt V-F-T ol b Loadli s 13
09 |Design System Sds

.

=l ol 5 A S A3 Jlesl

10 | Phi (Tension Controlled) 09
A=0.35 S5DS5=1.051
11 | Phi (Compression Controlled Tied) 065
12 | Phi (Compression Controlled Spirsl 075
e =1 - A<0.35  SDS=0
13 | Phi (Shear and/or Torsion) 0.7
14 | Phi (Shear Seismic) 06 \:..,La. s
15|l 0.5 Strength reduction factors
i 5
i | e b smiEste 075 'Explanatinn of Color Coding for Values
17 | Wtilization Factor Limit 1 Blue: Default Value
Black: Mot a Default Value
Set To Default Values Reset To Previous Values
[ Attems | [ Selectedtems | [ Attems | [ selctedtems | Red:  Value that has changed during

the current session

b oo 5 Jgoz & y90 0 ACI-14 5.1 Preferences wledas sl ETABS2015 slosal,

Table C-1 Preferences
Concrate Frame Design ACI 318-14

Possible Default
Hem Values Value Description
Possible Default P
Options for design load combinations Item Values Value Description
that include a multi-valued case time Curves =4 interaction surface (this itern should be
Envelopes history, nonlinear static, or multi-step & multiple of four). We recommend 24
Multi-Response Step-by-steij Step-by-step static. If a single design load for this item.
Case Last Step ancll ALL combination has more than one time
Design so on’ history case in it, that design load Mumber of paints used for defining a
combination is based on the envelopes Number of Inter- Any odd value 11 single curve in a concrete frame:;
of the time histories, regardless of what action Points 25 should be odd.
is specified here.
Consider Toggle to specify if minimum eccen-
Number Muttiple of 4 24 Number of equally spaced interaction Minimum No, Yes Yes tricity is considerad in design.
Interaction uliple curves used to create a full 360 deg Eccanizicily
Seismic This itemn varies with the Seismic
Dasign A B, C o Hazar.d Exposure Grpup and the
Category D.E.F effective E‘eak Velocity Related
Possible Default Acceleration.
ltem Values Value Description . . .
Phi Strength reduction factor for tension
The pattern load facter is used to (Tension =0 08 controlled sections.
compute positive live load moment by Controlled)
Pattern Live multiplying Live load with Pattern Load
Load Factor 20 0.75 Factor_(P_LF) and assuming th_at the Phi The strength reduction factor for
beam is simply supported. This option {Compression =0 0.65 compression confrolled sactions with
provides a limited pattern loading to Controlled-Tied) spiral reinforcament.
frames. Use zero to turn off this option.
Phi The strength reduction factor for
Utilization Stress ratios that are less than or equal ({Compressian =0 0.75 compression confrolled sections with
Factor Limit =0 1.0 to this value are considered Controlled-Spiral) spiral reinforcamant.
acceptable.
Phi The strangth reduction factor for shear
{Shear and/ or =0 0.75 and torsion.
Torsion)
The strangth reduction factor for shear
Phi 0 060 in strucmhlras_ lﬂal r:yon special ”
_— = . moment resis ames or ia
(Shear - Seismic) reinforcad Gnn:r’;ta sh'uchlmslp::"s o
resist earthquake effects.

The strangth reduction factor for shear

Phi (Jaint Shear) =0 0.85 and torsion.
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E Material Properties...
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E Section Properties 3
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E:EI Section Cuts... Convert Combos ta Norlinear Cases
Nan
*£. Functions 3 - 1 Cancsl
. ; it 3

o  Generalized Displacements... / m Add Default DEﬂE_‘" Combinations < -
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M Modal Cases... 3 [ Composis Beam Design
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p £ Shell Uniform Load Sets... = g -1
d
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JER52 Combinations L= || R e Dim— [E5)
Combinations Click to: General Data
(=13 m;_z;E_ A I Load Combination Name [uDCon1]
Con i T oo T [ D)
— > Netes [ Modfy/Show Notes ]
Auto Combination No

Delete Combo

Add Default Design Combos.
Convert Combos to Nenlinear Cases.

Define

U=1.4D

sl 55 D30 4 S By g B alls L ons; D oosje )b SV Lol sl sl )l oS 5 9550 50 138l p 3 Slxeogs
The design load combinations are the various combinations of the load cases for
which the structure needs to be checked. For this code, if a structure is subjected
to dead (D), live (L), patterntivePL), wind-(W), earthquake (E), and snow (S)
loads, and considering that wind and earthquake forces are reversible, the fol-
lowing load combinations may need to be defined (ACI5.3.1, Table 5.3.1,
R5.3.1; ASCE 7-10 2.3.2):

1.4D (ACI 5.3.1a)
1.2D + L6L + 0.5L: (ACI 5.3.1b)
12D + 1.0L + 1.6L (ACI 5.3.1¢c)
12D + 1.6L +0.58 (ACI 5.3.1b)
12D + LOL + 1.6S (ACI5.3.1¢)
0.9D + 1.0E (ACI5.3.1g)
12D+ 1.0L +0.2S + 1.0E (ACL5.3.1e)

3 0ol 3,5 Ll Ll s Sodlol g3l &y50 50 Sbogil slasl a5 sl 5l aw sl 353 Alks 4 azgi b
)b oS 5,0 09 ool iy ,a5 Other g4 51 Load Pattern ;o la JguiS o386 il )L ex Jlie olgie a0 .l b 05580 Ca
S os ooliinl byl oS 5 jo ) gl so iy x5 OhEr & jgo as a1y ola)l 1580 0 5 cims . Cal 0023 0)lg
355 Bl Wl Slogil sla )k S 55 50 &5 SloSol
2 aS Jgar ab daly adlsl glo; ) sla,b ouS 5 0 W3 g9, (! EZ(Cantilever) lee by a3y o3 (g9, 0938 -1
L 0.9D+E) s (slojy) Jb oS 5 50 9 o awlgs 8l + cudle L (1.2D+1.0E+1.0L+0.2S) .S sloj ) b oS 5
50 a2 g (Omb @ gy) Sude S 4w 1y o] Jleel YAC+ 5 lasliu] a5 0sS C8s ol dalgs 04l YU 4 g, sate Cdle
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g 8Ll )l oS 5 4 S92y D yge ,0 S il Lad sla b -3
<l Live Red0.5 L« by S0 Sl 51 S5 -4

5(0.3.1C) sla,b slo)b oS 5 0 L ACI-14 Section 5.3.3 ;5 o2 g i s ;0 oo )b oS 5 Slowdgi 4 az g L
3 S L..U.a.a L lOOlb/ftz)’l FoS ol oas; b @as g asls plasyl e b SS )L 4 slaie Loy 4L ,51(5.3.18) 4 (5.3.1d)
oo ogas o0liiul 0.5L 51 1OL sl 4y o)lgs oo w13l 500kg/M?

G
Il
)

2D+ 1.6(L,orSorR)+ (1.0Lor 0.5W) | (53.1c) | L,orSorR
N

U=12D+1 00 +10L+ 05 orSorR) 531 B oL 4 b po yb oSy
U=12D+1.0E+1.0L+02S (5.3.1¢) E
1.2D+1.6(L;or S or R)+(0.5L or 0.5W) (5.3.1c)
1.2D+1.0E+0.5L + 0.2S (5.3.1e)

5.3.3 The load factor on live load L in Eq. (5.3.1c),
(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 b/ fi?

Lol ACH aals (01 (5.3.10) )L oS 5 len 38l prd gdoles LSy

s o |t 1)t ontoin o
Combinations Click to General Data
Gont ” [ e ) ir Load Combination Name UDCond
n 7] N
= (e — | | MdCodCmb. EJW > e — g
E Notes Modify/Show Notes...
e 3 | [ Wedfy/ShowCombo.. | | [ By J
UDCon? Auto Combination [No
UDCand L] [ Delete Combo ]
Ueens Define Combination of Load Case/Combo Results
Hx:u [ Add Defautt Design Combos... ] Load Name Scale Factor
| Hﬁ:}i [ Conver Combos to Nonlinear Cases.. ] DEAD 12 Add
UVEpartiion 1
LIVE Red 1
LIVE Red 0.5 oS- =
Show i
U=1.2D+1.0L+1.6(S or Lr or R) ACI (5.3.1c)
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|4 Load Combinations |7 toad Combination D s

Combinations Click to Genersl Dats
UDCont p [ ‘Add New Combo ] ol Load Combination Name UDConS
UDCon2 = . ;
i ﬂﬁﬂ [ dd Copy of Combo ] -.' Combination Type [umm v]
> P ] Noss [ Wodiy/Show Haes - ]
UDceny [ — ) Auto Combination [No
UDConS
UBGon10 Define Combination of Load Case/Combo Resuts
Shets YTV e — Load Name Sedle Factor
| e [{Convert Combos to Norlnear Cases... | DEAD 12 Add
o
UDConl5 2 LIVE 1
Canzel LIVEROOR) 16
LIVE(partition) 1
LIVE Red 1
LIVE Red 0.5 LE]
1.2D+1.0L+1.6(Lr or S or R) ACI(5.3.1c)
=

(5.3.1€) slo3 ) cyeioms 31y s 53 ko]

b cuS 5 ol o il oo (1L.2D+L.0E+0.5L + 0.2S  (5.3.16)) sloj ) uw ,b oS 5 21 56 o)les slo )b oo 5
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Combinations Click to: General Data
H£S ) [ ‘add New Combo, ] > Load Combination Name UDCon6
F L -
1 Hﬁs [ ‘Add Copy of Combo ] Combination Type [IJnealAdd v]
UDCon5 = : Notes Modify/Show Notes
o — | [[___Most/5ron Como )2 - |[N ]
it
ﬂﬁﬂ [ —— ] o Combination o .
t:ﬁ:?o Define Combination of Load Case/Combo Results
UDCon | [ Add Defaut Design Comkos... | [ Load Name Scole Factor
Hﬁ:‘}i [ Convert Combos to Nonlinsar Cases... ] LIVE(partition} 1 #dd
UDCon15 2 LIVE Red ! 3 ]
LIVE Red 0.5 05 <o
Show 02 3
5 EX 1
[ —E
1.2D+Live+Live RED+0.5Live RED0.5+Livie(Partition)+0.28+EX+EZ (Cantilever)
1.2D+ 1.0Live +0.ZSE
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Combinations

Click to:

UDCon7
UDCon8
UDCond
UDConll
UDCon11
1 UDCon1Z
UDCon13

UDCon15
UDCeonl6
UDConl7
UDCon18
UDCon18
UDCon20
UDCon21

| mmptlUConts |

[ Add New Combo...

J

[ Add Copy of Combo

J

C

Modify/Show Combo.

12

[ Delete Combo

]

[ Add Default Design Combos

J

[ Convert Combos to Nonlinear Cases... |

1.2D+Live+LiveRED+0.5LiveREDO.5+Live(Rartition)+0.2Snow+HEX(ALL)+0.3EY+EZ(Cantilever)

General Data
Load Combination Name UDCenl4
Combination Type [Ur\eal Add ']
Notes [ Modfy/Show Netes.. ]
Auto Combination | No
_ 4
Define Combination of Load Case/Combo Results &
‘ Load Name Scale Factor ot
LIVE(parttion) 1 Add
e "t
LIVE Red 05 05 <
SNOW 02 3
5 [Eaeoser 1 Joleio al;ly
EZ{cantlever) - 1216

(5.3.19) sloj ) S 5l S 5 !

o,b aily B L Wb )b oS5 pl jo cal S o)l oS 5 Plal Cugl i oyl oS 5 sl 5l o

m Load Combinations

2938 T &y

Ob @ g,) ae e L 1) EZ(Cantilever)

oo

0.9 DEAD+EX(ALL)-EZ(CONTILEVER)

Combinations Click to General Data
UDConi7 A [ ‘Add New Combo.. ] Load Combination Mame UDCon24
pr:}g ! Combination Type [um Add v]
Yooy [ — ] Notes [ Modify/Show Notes. ]
1 ieondt [__Mody/Sthow Combo 12 N =
> | Delete Combo ] o emhneten 2
ﬂ%ﬁ \i Define Combination of Load Case/Combo Results 3
g%g; [ Add Defautt Design Combos. ] | Load Mame Scale Factor G
ﬂxﬁ [ Convert Combos to Nonlinear Cases... ] 4 EZZDLL) 01.9 Add
e ED[ EZ{canthaver) -] 1 <: sl
I 5

ACI(5.3.1g)
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Olpse &5 il pj Jovo Ojga o)l oS 5 ACKLA 5b 4ol o ojle (b sla b oS 5 bl plasl 5l o
10,5 iy yad 138l 8 5 4y 3 Swd Dyge 4 ) Ll
NAME TO . - Eaquation Primary
ETABS Load combination q e
UDCON1 | 1.4DEAD ACI(53.1a) | D
UbCON2 | L2DEAD +L6Live+L6LIVE RED+L6LIVE REDO 5+L6LIVE(PARTITION)+0.55 ACI(531b) | L
12D + 16LIVE +055
UDCON3 | 1.2 DEAD +1.6 Live +1.6LIVE RED+L6LIVE RED0.5+1 6LIVE(PARTITION)+0.5LROOF ACI(5.3.1b) | L
UbcONs | LZDEAD + Live +LIVE RED+05LIVE REDO 5+LIVE(PARTITION)+L6S ACIG310) | Lrors
12D+ LIVE 165 orR
UDCON5 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+1.6LROOF ACIG31c) | L or S
UDCONG | L2DEAD + Live +LIVE RED+05LIVE REDO 5+LIVE(PARTITION)+0.25+EX+EZ(CANTILEVER) ACI(5.3.1¢) | E
12D+ LIVE 1025+  E
UDCON7 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-EX+EZ(CANTILEVER) ACI(53.1e) | E
UDCONS | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+EX(ALL)+EZ(CANTILEVER) ACI(331c) | E
i ACI(G3le) | E
UDCON9 | 1.2 DEAD + Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+0.2S-EX(ALL)+EZ(CANTILEVER)
UDCON10 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+EY+EZ(CANTILEVER) ACI(c.3.1e) | E
UDCON11 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-EY+EZ(CANTILEVER) ACI(33.1e) | E
i ACI(53.1e) | E
UDCON12 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-EY(ALL)+EZ(CANTILEVER)
UDCON13 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S+EY(ALL)+EZ(CANTILEVER) ACI(G3.1e) | E
UDCON14 1.2 DEAD +Live+LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S+(EX(ALL)+0.3EY)+EZ(CANTILEVER) ACI(SSle) E
UDCON15 | 1.2 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-(EX(ALL)+0.3EY)+EZ(CANTILEVER) ACI(53.1¢) | E
UDCON16 | 1.2 DEAD +Live +LIVE RED+0.5LIVE RED0.5+LIVE(PARTITION)+0.25+(EX(ALL)-0.3EY)+EZ(CANTILEVER) ACI(53.1¢) | E
UDCON17 | 1.2 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-(EX(ALL)-0.3EY)+EZ(CANTILEVER) ACI(53.1¢) | E
UDCON18 | 1.2 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+(EY (ALL)+0.3EX)+EZ(CANTILEVER) ACI(5.3.1e) | E
UDCON19 | 1.2 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-(EY(ALL)+0.3EX)+EZ(CANTILEVER) ACI(53.1e) | E
UDCON20 | 1.2 DEAD +Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+0.25+(EY (ALL)-0.3EX)+EZ(CANTILEVER) ACI(5.3.1e) | E
UDCON21 1.2 DEAD +Live +LIVE RED+0.5LIVE REDO0.5+LIVE(PARTITION)+0.2S-(EY (ALL)-0.3EX)+EZ(CANTILEVER) ACI(53le) E
UbCONZ2 | 0.9 DEAD +EX-EZ(CANTILEVER) ACI(53.10) | E
0.9D * E
UDCON23 | 0.9 DEAD -EX-EZ(CANTILEVER) ACI(5319) | E
UDCON24 | 0.9 DEAD +EX(ALL)-EZ(CANTILEVER) ACI(33.19) | E
UDCON25 | 0.9 DEAD -EX(ALL)-EZ(CANTILEVER) ACI(33.19) | E
UDCON26 | 0.9 DEAD +EY-EZ(CANTILEVER) ACI(533.19) | E
UDCON27 | 0.9 DEAD -EY-EZ(CANTILEVER) ACI(5.319) | E
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Néll\'AAI\EB-IS-O Load combination Equation AT
UDCON28 | 0.9 DEAD +EY(ALL)-EZ(CANTILEVER) ACI(5.3.10) | E
UDCON29 | 0.9 DEAD -EY(ALL)-EZ(CANTILEVER) ACI(5.3.10) | E
UDCON30 | 0.9 DEAD +(EX(ALL)+0.3EY)-EZ(CANTILEVER) ACI(53.19) | E
UDCON3L | 0.9 DEAD -(EX(ALL)+0.3EY)-EZ(CANTILEVER) ACI(5.3.19) | E
UDCON32 | 0.9 DEAD +(EX(ALL)-0.3EY)-EZ(CANTILEVER) ACI(5.3.19) | E
UDCON33 | 0.9 DEAD -(EX(ALL)-0.3EY)-EZ(CANTILEVER) ACI(5.3.10) | E
UDCON34 | 0.9 DEAD +(EY(ALL)+0.3EX)-EZ(CANTILEVER) ACI(53.19) | E
UDCON35 | 0.9 DEAD -(EY(ALL)+0.3EX)-EZ(CANTILEVER) ACI(53.19) | E
UDCONS36 | 0.9 DEAD +(EY(ALL)-0.3EX)-EZ(CANTILEVER) ACI(5.3.19) | E
UDCONS37 | 0.9 DEAD -(EY(ALL)-0.3EX)-EZ(CANTILEVER) ACI(5.3.19) | E
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o3l IS 4o w38 J3;=0.6AIW= 0.6%0.35x1.4xD=0.294D

(6.3.18) sloj ) (S bS5
U=1.2D+1.0E+0.5L+0.2S
U=1.2D+0.5L+0.25% p, XEX+* p XEY+EZ
U=(1.2+0.294)D+0.5L+0.2S% p, xEX+ p, XEY

U=(1.494)D+0.5L+0.25+1 2EX+1.0EY

®.3.19) Sloj) S LS 5

U=0.9D+1.0E
U=0.9D+ p, XEX p, XEY -EZ

U=(0.9-0.294)Dx p, XEX+ p, XEY
U=(0.606)D+1.2EX+1.0EY

ETABS2015 5 b )b S 5 iy ya5 o150
8 sla iz 5o eas asS _las 3. Load Cases 4 Load Pattern wle.las -1

o JSb b Preferences wlodas -2

03l IS 50 @3B 35 (59,0 dnwlxe (sly SDS s pS (e

ETABS2015 (cl:al,

The reliability factor, p, and DL multiplier are automatically applied to all

program default design combinations when the ACI 318-14 code is selected.
The DL multiplier represents the 0.2Sos factor in Equation 12.4-4 of ASCE 7-10.
When seismic load E is combined with the effects of other loads, the following
load combination shall be used in lieu of the seismic load combinations in sec-
tion 5.3.1 of the code.

(0.9 - 0.2Sps) D+ pE (ASCE 7-10 12.4.2.3)
(1.2 +0.2S0s) D+ 1.OL + pE (ASCE 7-10 12.4.2.3)
(12 +0.2S0s) D+ 1.0L + 0.2S + pE (ASCE 7-10 12.4.2.3)

0.25ps=0.6Al —» Sps=1.05x1=1.05%1.4=1.47
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Design | Detalling  Options  Tools  Help m Concrete Frame Design Preferences 318-1: - u,
T  Steel Frame Design vlad| 4 % E:[ B-@-n R - ]
[D Concrete Frame Design => » ‘ D View/Revise Preferences... l_:j fe =y
— N fem Value This is called the System Sds. The -
T Composite Beam Design L4 S - System Sds value specified here is
Lo View/Revise Overwrites...
[I] composite Column Design » U1y {Dsecmtads ACI 31814 solely used for design. The factor
E"" Select Design Groups... 02 | Mutti-Response Case Design Step-by-Step - All :;?ums HEEE T:i?;i:;'z:zc
=X Steel Joist Design 3 "
E‘, Select Design Combinations... 03 | Number of Interaction Curves 24 case
4.;» Overwrite Frame Design Procedure... _ 04 | Number of Interaction Pairts 1
El Start Design/Check Shift+F6 05 |Consider Minimum Eccentricity? Yes
E Shear Wall Design (= —
E‘) Interactive Design 0& | Seismic Design Category D
[EI Steel Connection Design » Dq‘ Display Design Info..  Shift+Ctrl=F 07 | Design System Omegall 3 =='\> C.-c.ogl.u.o FEIE e
08 | Design 5 Fh 1 :: =] : A 2
URF  Live Load Reduction Factors... . . . LT = Rho (huxelica o
== I:QIE Change Design Section... p 09 | Design System Sds 1.051.4 '\==b' los ala alzly ]
LI" Set Lateral Displacement Targets... . . . . N . o) JS P )“) S
+ |_—é Reset Design Section to Last Analysis 10 | Phi (Tension Controlled) 09
-
01y SetTime Period Targets... 11 | Phi ion Controlled Tied D65 _ —
D/D Verify Analysis vs Design Section... N e =) $DS=1.051=1.05X1.4
12 | Phi (Compression Controlled Spiral) 0.75 =1.47
| S 13 | Phi (Shear and/or Tarsion) 0.75
5 ResetAll Overwrites.. 14 Phi (Shear Seismic) 06
D Delete Design Results... 15 | Phi {Joint Shear) 0.85 -
16 | Pattem Live Load Factor 0.75 ! jon of Color Coding for Values
17 | Utiization Factor Limit 1 Blue: Defautt Value
Black: Not a Default Value
Set To Default Values Reset To Previous Values
[ antems | [ selected tems | [ antems | [ selected tems | Red: Value that has changed during
the current session
:Define menu > Load Combinations & ,b ;| Cslegs! sla,b oS 5 ol! -3
= Edit View | Define | Draw  Select  Assign  Analyze m Load Combinations P- .
ﬁ. J‘?I" \1' ';% E Material Properties...
= Combinations Click to:
= m K { Section Properties 3
(THVod [ ]
| Mod Spring Properties »
Mode! | Digg
= Model | | Diaphragms...
i Proj i
- Sty Pier Labels...
+Fro Spandrel Labels...
o 205> i
. - Add Default Design Combos...
(E:’ Group Definitions... Eb <
- Loa
- Nan Section Cuts.. -
(- Nan
Functions 4 [ ]
A7 Generalized Displacements... / m g Dl e e M]

Mass Source...
P-Delta Options...

Modal Cases...

Load Patterns...

Shell Uniform Load Sets...

Load Cases...

Load Combinations...

[7] Steel Frame Design
3 7] Composite Beam Design
|:> Concrete Frame Desian

[7] Concrete Shear Wall Design

4

Select Design Type for Load Combinations

b Convert to User Combinations (Editable)

L ok |
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Hﬁ:; [ Delete Combo ] . Auto Combination Mo
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UDCon11 [ Add Default Design Combos... ]
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LIVE{partition) 1
LIVE Red 1
= = ==
||:> LIVE Red 0.5 05 <=
SNOW 16
1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+1.6SNOW ACI(5.3.1¢)
[ ok | [ canca |

ACI-14 asb u.«uT (5.3.1€) S sloj s 5k cuS 5 !

el 00y 3lmg) ETABS 5 Silogil &30 43 a5 el 21 56 6l 6l )l s 5 ot ,b s 5

WSS o 1y 5 S8 Sl e 0)lg0 dse o la )b oS 5 opl 2ol (6l 2
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Combinations Click ta: =J> General Data I
Hﬁg - I Add Mew Combo... ] L Load Combination Name UDConé
1 Exﬁ 1 [ Add Copy of Combo ] Combination Type I Linear Add v]
UDConS 1 E Modiy/Show Combo... B 2 Nates [ Modify/Show Notes. J
Exg [ Delete Combo ] Puto Combination | No
UDCong
UDCon10 | Define Combination of Load Case/Combo Results 5
Ex:]; [ Add Defauit Design Combos. . ] Load Name Scale Factor &
H%;H [ Convert Combos to MNonlingar Cases... ] : LIVE(partition) 1 ;]Md
UDCon15 S LIVE Red 1 Delete
Coc)  Lemt) | weno: <
SNOW 02 .
6 = 12 << 4| rho*EX-1.2HX
q> EZ|cartilever) 1 ¢ =
i
1.494 DEAD + Live +LIVE RED-+0.5LIVE REDO0.5+LIVE(PARTITION)+0.28-1.2EX+EZ(CONTILEVER) ACI(5.3.1e)
[ o | [ canca |

ACI-14 4ol (ys1 (5.3.10) cuiows loj J 5L s 5 Lo
el 00 3wl ETABS 5 Silogil & jg00 4 a5 <l 37 522 0,leis slo )b oS 5 e Jb oS 5 ol

WSS Jis 1y 25 JKS U lie 85l50 des jo )b oS5 cpl Dol

s — B
oo W e
Combinations Click to: General Data

UDConl3 i [ ‘Add New Combo ] Load Combination Name UDCon22

UDCon14

Hxnlg [ Ak Gy of Comboss ] Combination Type [unea-Md -]

n

ﬂﬁﬂé ( Hodty/Shom Combo_. ] 2 Notes [ Modify/Show Notes ]

UDCon19 Auto Combination | Mo
] |uoces = [ BelcieCopio ]

UDCan21
E>| [ ] | Define Combination of Load Case/Combo Results 4

UDCon23 Add Default Design Combos. [ .

UDCenz4 actp

[pCenz [ Convert Combos to Nonlinear Cases. . | | DEAD 0506 | 3 Add

UDCon27 - 5 [ 12 <= Delete

l s =P

0.606 DEAR -1.2EX-EZ(CONTILEVER) ACI(5.3.1g)
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NAME _
TO Load combination Equation | Ffmar
ETABS

UDCON1 | 1.4DEAD ACI(5.3.1a) |P
UDCON2 12 IIDDEAD *L6LiverL6LIVE Rli%tll\.jiilz_IVE REDo_5+1.6L|VE(PART|T|ov\|)+%5S ACIGa1D) | L
UDCON3 | 1.2 DEAD +L16 Live +1.6LIVE RED+1.6LIVE REDO.5+1.6LIVE(PARTITION)+0.5LROOF ACI(5.3.1b) |L
UDCON igIIDDEAD: Live +LIVE RED+0L.?\I;IIEVE REDo.5+|_|VE(F>ART|T|0N)++1.1%S ACIG.3.10 I_Rror Sor
UDCONS5 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+1.6LROOF ACI(5.3.1c) |§or Sor
UDCONG i:igi DDEAD: Live +LIVE RED+O.5LIVLIIEVREEDO.5+LIVE(PARTITION)++%§-§.2EX+EZ(CANTILEVER) ACI(G31e) |E
UDCON7 | 1.494 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-1.2EX+EZ(CANTILEVER) ACI(53.1¢) |E
UDCONS | 1.494 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+1.2EX(ALL)+EZ(CANTILEVER) ACI(53.1c) |E
UDCON9 | 1.494 DEAD + Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+0.25-1.2EX(ALL)+EZ(CANTILEVER) ACI(53.1¢) |E
UDCON10 | 1.494 DEAD + Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+0.2S+EY+EZ(CANTILEVER) ACI5.3.1e) |E
UDCON1L | 1.494 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-EY+EZ(CANTILEVER) ACI(53.1¢) |E
UDCON12 | 1.494 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-EY(ALL)+EZ(CANTILEVER) ACI(53.1¢) |E
UDCON13 | 1.494 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S+EY(ALL)+EZ(CANTILEVER) ACI(53.1¢) |E
UDCON14 1.494 DEAD +Live+LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S+1.2(EX(ALL)+0.3EY)+EZ(CANTILEVER) AC|(5.3.1€) E
UDCON15 1.494 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-1.2(EX(ALL)+0.3EY)+EZ(CANTILEVER) AC|(5.3.19) E
UDCON16 | 1.494 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+1.2(EX(ALL)-0.3EY)+EZ(CANTILEVER) ACI(5.3.1¢) E
UDCON17 | 1494 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-1.2(EX(ALL)-0.3EY)+EZ(CANTILEVER) ACI(5.3.1¢) E
UDCON18 | 1.494 DEAD +Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+0.25+(EY(ALL)+0.3EX)+EZ(CANTILEVER) | ACI(G.3.1¢) |E
UDCON19 | 1.494 DEAD +Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+0.2S-(EY(ALL)+0.3EX)+EZ(CANTILEVER) | ACI(.3.1¢) |E
UDCON20 | 1.494 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+(EY(ALL)-0.3EX)+EZ(CANTILEVER) | ACI(5.3.1¢) |E
UDCON21 | 1.494 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-(EY(ALL)-0.3EX)+EZ(CANTILEVER) | ACI(5.3.1¢) |E
UDCON? 8282 EI)JEAD ;—l.ZEX—EZE(CANTILEVER) ACIGa1) |E
UDCON23 | 0.606 DEAD -1.2EX-EZ(CANTILEVER) ACI(53.10) |E
UDCON24 | 0.606 DEAD +L2EX(ALL)-EZ(CANTILEVER) ACI(53.10) |E
UDCON25 | 0.606 DEAD -1.2EX(ALL)-EZ(CANTILEVER) ACI(53.10) |E
UDCON26 | 0.606 DEAD +EY-EZ(CANTILEVER) ACI(53.10) |E
UDCON27 | 0.606 DEAD -EY-EZ(CANTILEVER) ACI(53.10) |E
UDCON28 | 0.606 DEAD +EY(ALL)-EZ(CANTILEVER) ACI(531g) |E
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NAME

TO Load combination Equation | Pime
ETABS
UDCON29 | 0.606 DEAD -EY(ALL)-EZ(CANTILEVER) ACI(531g) |E
UDCON30 | 0.606 DEAD +1.2(EX(ALL)+0.3EY)-EZ(CANTILEVER) ACI(531g) |E
UDCON3L | 0.606 DEAD -1.2(EX(ALL)+0.3EY)-EZ(CANTILEVER) ACI(531g) |E
UDCON32 | 0.606 DEAD +1.2(EX(ALL)-0.3EY)-EZ(CANTILEVER) ACI(531g) |E
UDCON33 | 0.606 DEAD -1.2(EX(ALL)-0.3EY)-EZ(CANTILEVER) ACI(531g) |E
UDCON34 | 0.606 DEAD +(EY(ALL)+0.3EX)-EZ(CANTILEVER) ACI(53.10) |E
UDCON35 | 0.606 DEAD -(EY(ALL)+0.3EX)-EZ(CANTILEVER) ACI(531g) |E
UDCON36 | 0.606 DEAD +(EY(ALL)-0.3EX)-EZ(CANTILEVER) ACI(531g) |E
UDCON37 | 0.606 DEAD -(EY(ALL)-0.3EX)-EZ(CANTILEVER) ACI(531g) |E

o1y bawgieo M)TOJJ.‘.SM G o b g e 50 (P95 mmn) dwgiio LISV VRN PUE WP S PRI g g |
DS Sl | W95 W yee 4 ETABS

Pz sloj ) slal oS 5y wS oo ol JS @3B 35 alple wiloe (AS0.35) 555 5o Sl s0e ojle 92
o asalys g0 4y (Gleds
ACI-14 aob 01(5.3.1€) (5.3.1C) sla,b oS5 10 0.5 4 als LB G5 05 sla b
Las 35 oo odj yb g Ly B 1880 00 pus ody syl JBlas V-0-F Jous daldl

5 oo )b 03 yiu )l _ .
FosshS | av05ie 1 igsisls St e
s logaiza g laglaasle v
— v (ag,al, — Ll -lo g p) Jolds | coga glalis plo g lagll | V-F
o231 @omicie (fgSomo y0 =t Ol b Loy (slag ol 5 e Joe (sl b v-¥
lmaliin 8 ~lo L )

ol US o o305 4J3J= 0.6x0.35x1.0xD=0.21D

5.3.1e) &loy,) u...i..w LSy

U=1.2D+1.0E+0.5L+0.2S
U=1.2D+0.5L+0.2S+ p, XxEX+ p xEY+EZ

U=(1.2+0.21)D+0.5L+0.25# p, XEX+ p XEY
U=(1.41)D+0.5L+0.2S+1.2EX+1.2EY

Yy




Jlow Jluo,yl SCd
https://telegram.me/morsal mottaghi

U=0.9D+1.0E
U=0.9D+ p, xEX* p XEY -EZ

U=(0.9-0.21)D= p, XEX+ p, XEY
U=(0.69)D£1.2EX+1.2EY
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ETABS2015 1 b S 5 Uiy y2i Sl o

S8 sla sy j0 euds axaS Jlae 3.k Load Cases 4 Load Pattern «wlelas -4

The reliability factor, p, and DL multiplier are automatically applied to all

program default design combinations when the ACI 318-14 code 1s selected.
The DL multiplier represents the 0.2Sos factor in Equation 12.4-4 of ASCE 7-10.
When seismic load E is combined with the effects of other loads, the following
load combination shall be used in lieu of the seismic load combinations in sec-
tion 5.3.1 of the code.

(0.9 - 0.2Sps) D+ pE (ASCE 7-10 12.4.2.3)
(1.2+0.2S0s) D+ 1.OL + pE (ASCE 7-10 12.4.2.3)
(12+0.2S0s) D+ 1.0L +0.2S £ pE (ASCE 7-10 12.4.2.3)

0.28D3:0.6A| —> SD5:1

s JSb sb Preferences wlelas -5

:o)‘L..a Jf).b fbjl_e dJJJ) 69)':-; d..,....;l.?u 6‘)-.’ SDS w)..ou.u.u

ETABS2015 (cl:al,

.05x1=1.05x1.0=1.05

ols euples s 1.2 a1, T Preferences wladas jo plply sl 1.2 5l sg0e slaolatal ;o RNO iaol o yo (9>
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| 41 Concrete Frame Design Preferences for ACI 318-14 :: ! v - _ M

ltem Description
ok
01 | Design Code ACI 31814
02 | Mutti-Response Case Design Step-by-Step - Al
03 | Number of Interaction Curves 24
04 | Number of Interaction Points 1
05 |Consider Minimum Eccentricity? es
¥ 05 | Seismic Design Category D -
07 | Design System Omegal 3
08 | Design System Rho 1.2 =::=" rho(x,y)=1.2
09 | Design System Sds 05 - A=0.35]=1.0 .
10 | Phi(Tension Controlled) 09 o
11 | Phi (Compression Controlled Tied) 0.65 SDS_I-OS
12 | Phi ({Compression Cortrolled Spiral) 0.75
13 | Phi (Shear and/or Torsion) 0.75
14 | Phi (Shear Seismic) 06
15 | Phi {Joint Shear) 0.85 -
T 0.7 Explanation of Color Coding for Values
17 | Uhilization Factor Limit 1 Blue: Defsull Value
Set To Default Values Reszet To Previous Values Black: Mot a Default Value
Altems | | Selected tems | [ Altems | [ Selected kems S TS sl

B A3 g9y ObMol § muiS obxl 1 o)L oS 5 Define>Load Combination ,giws 51 3 Jlie J>lye Gub 31 J>
0 lys 55 gz &g 4 oyl oS 5 eepo sll 1, Live Red0.5 L o o 5 o,k

e - - Primar
TO Load combination Equation e
ETABS
UDCON1 | 14DEAD ACI(5.3.18) |P
1.2 DEAD +L.6Live+L6LIVE RED+L6LIVE RED0.5+L6LIVE(PARTITION)+0.5S L
UDcoN2 | T5O5ART ol e ACI(5.3.1b)
UDCON3 | 1.2 DEAD +1.6 Live +1.6LIVE RED+L6LIVE RED0.5+1 6LIVE(PARTITION)+0.5LROOF ACI(5.3.1b) |L
1.2 DEAD + Live +LIVE RED+05LIVE REDO.5+LIVE(PARTITION)+L6S Lror Sor
UDCON4 1 990 + LIVE +1.65 ACIG310) | g
UDCON5 | 1.2 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+1.6LROOF ACI(5.3.1¢) ';{or Sor
1.41 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+1.2EX+EZ(CANTILEVER) E
UDCON6 | 7410 + LIVE +0.25+ E ACI(5.3.1¢)
UDCON7 | 1.41 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-1. 2EX+EZ(CANTILEVER) ACI(5.3.1e) |E
UDCON8 | 1.41DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+1.2EX(ALL)+EZ(CANTILEVER) ACI(.3.1c) |E
UDCON9 | 1.41 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-1.2EX(ALL)+EZ(CANTILEVER) ACI(5.3.1e) |E
UDCON10 | 1.41 DEAD + Live +LIVE RED+0.5LIVE REDO5+LIVE(PARTITION)+0.25+1 2EY+EZ(CANTILEVER) ACI(53.1¢) |E
UDCON1L | 1.41 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-1.2EY+EZ(CANTILEVER) ACI5.3.1e) |E
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NAME

TO Load combination Equation | Pime
ETABS
UDCON12 | 1.41 DEAD + Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25-1.2EY (ALL)+EZ(CANTILEVER) ACI(5.3.1e) |E
UDCON13 | 1.41 DEAD + Live +LIVE RED+0.5LIVE RED0.5+LIVE(PARTITION)+0.25+1.2EY(ALL)+EZ(CANTILEVER) ACI(5.3.1e) |E
UDCON14 | 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+1.2(EX(ALL)+0.3EY)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON15 | 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-1.2(EX(ALL)+0.3EY)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON16 | 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.25+1.2(EX(ALL)-0.3EY)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON17 | 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-1.2(EX(ALL)-0.3EY)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON18 | 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S+1.2(EY(ALL)+0.3EX)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON19 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-1.2(EY(ALL)+0.3EX)+EZ(CANTILEVER) AC|(5.3.19) E
UDCON20 | 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S+1.2(EY(ALL)-0.3EX)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON21 1.41 DEAD +Live +LIVE RED+0.5LIVE REDO.5+LIVE(PARTITION)+0.2S-1.2(EY(ALL)-0.3EX)+EZ(CANTILEVER) ACI(5.3.1e) E
UDCON2? ggg DDEAD Il.ZEX—EZE(CANTILEVER) ACIG31g) |E
UDCON23 | 0.69 DEAD -1.2EX-EZ(CANTILEVER) ACI(53.10) |E
UDCON24 | 0.69 DEAD +1.2EX(ALL)-EZ(CANTILEVER) ACI(53.10) |E
UDCON25 | 0.69 DEAD -1.2EX(ALL)-EZ(CANTILEVER) ACI(53.10) |E
UDCON26 | 0.69 DEAD +1.2EY-EZ(CANTILEVER) ACI(53.10) |E
UDCON27 | 0.69 DEAD -1.2EY-EZ(CANTILEVER) ACI(531g) |E
UDCON28 | 0.69 DEAD +1.2EY(ALL)-EZ(CANTILEVER) ACI(531g) |E
UDCON29 | 0.69 DEAD -1.2EY(ALL)-EZ(CANTILEVER) ACI(53.10) |E
UDCON30 | 0.69 DEAD +1.2(EX(ALL)+0.3EY)-EZ(CANTILEVER) ACI(53.10) |E
UDCON3L | 0.69 DEAD -1.2(EX(ALL)+0.3EY)-EZ(CANTILEVER) ACI(53.10) |E
UDCON32 | 0.69 DEAD +1.2(EX(ALL)-0.3EY)-EZ(CANTILEVER) ACI(53.10) |E
UDCON33 | 0.69 DEAD -1.2(EX(ALL)-0.3EY)-EZ(CANTILEVER) ACI(531g) |E
UDCON34 | 0.69 DEAD +1.2(EY(ALL)+0.3EX)-EZ(CANTILEVER) ACI(531g) |E
UDCON35 | 0.69 DEAD -1.2(EY(ALL)+0.3EX)-EZ(CANTILEVER) ACI(53.10) |E
UDCON36 | 0.69 DEAD +1.2(EY(ALL)-0.3EX)-EZ(CANTILEVER) ACI(53.10) |E
UDCON37 | 0.69 DEAD -1.2(EY(ALL)-0.3EX)-EZ(CANTILEVER) ACI(53.10) |E
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5-ASCE, 2010. Minimum Design Loads for Buildings and Other Structures, American Society of Civil Engineers, 1801
Alexander Bell Drive, Reston, Virginia, 20191

6-ACl, 2014. Building Code Requirements for Structural Concrete (ACI 318-14) and Commentary (ACI 318R-14),
American Concrete Institute, 38800 Country Club Drive, Farmington Hills, Michigan, 48331.

7-CSl, 2014. CSI Analysis Reference Manual, Computers and Structures, Inc., Walnut Creek, California.

8- Finley A. Charney, Ph.D., P.E. (2014) . Seismic Loads Guide to the Seismic Load Provisions of ASCE 7-10,
American Society of Civil Engineers, Reston, Virginia.

9- James K. Wight, 2016. Reinforced concrete mechanics and design, seventh edition, Prentice Hall.

10- Notes on ACI 318-08. (2008). Building Code Requirements for Structural Concrete with Design Applications, PCA
Publications.
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