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CHAPTER 2

Design methods and Philosophies

DESIGN METHODS

After 1963, the ultimate-strength design method
rapidly gained popularity because (1) it makes use of
a more rational approach than does WSD, (2) it uses
a more realistic consideration of safety, and (3) it
provides more economical designs. With this Method
(now called strength design), the working dead and
live loads are multiplied by certain load factors
(equivalent to safety factors), and the resulting
values are called factored loads. The members are
then selected so they will theoretically just fail under
the factored loads.
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2.4 LOAD COMBINATIONS FOR ALLOWABLE
STRESS DESIGN

2.4.1 Basic Combinations.

D

D+ L

D+ (L, or S or R)

D+ 0.75L + 0.75(L, or S or R)

D + (0.6W)

D + 0.75L + 0.75(0.6W) + 0.75(L,. or S or R)
0.6D + 0.6W

NN R WD =

2.4.5 Basic Combinations with Seismic Load Effects. When a
structure 1S subject to seismic load effects, the following load
combinations shall be considered in addition to the basic
combinations and associated Exceptions in Section 2.4.1.
Where the prescribed seismic load effect, E=f(E,,E};) (de-
fined in Section 12.4.2) 1s combined with the effects of other
loads, the following seismic load combinations shall be used:

8. 1.0D + 0.7E, + 0.7E,
9. 1.0D + 0.525E, + 0.525E,, + 0.75L + 0.75S
10. 0.6D —0.7E, + 0.7E,
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Table 21.2.1—Strength reduction factors ¢

Action or structural element 0} Exceptions
0.65 to Near ends of preten-
Moment, axial force, or B sioned members where
: 0.90 1in
(a) | combined moment and strands are not fully
axial force accordangy developed, ¢ shall be in
with 21.2.2 pec, @1

accordance with 21.2.3.

Additional requirements
are given in 21.2.4 for

(®) Shear %° structures designed to
resist earthquake effects.

(¢) Torsion 0.75 —

(d) Bearing 0.65 —




2.3 LOAD COMBINATIONS FOR STRENGTH DESIGN

2.3.1 Basic Combinations.

1. 1.4D

2. 12D+ 1.6L+0.5(L, or S or R)

3. 1.2D 4 1.6(L, or § or R)-+(L or 0.5W)
4. 12D+ 1.0W + L+ 0.5(L, or § or R)
5. 0.9D + 1.OW

EXCEPTIONS:

. The load factor on L in combinations 3 and 4 is permitted to
equal 0.5 for all occupancies in which L, in Chapter 4,
Table 4.3-1, is less than or equal to 100 psf (4.78 kN/sq m),
with the exception of garages or areas occupied as places of
public assembly.

2.3.6 Basic Combinations with Seismic Load Effects.

6. 1.2D+E, +E, +L+02S
7. 09D —E, + E,

Where the seismic load effect with overstrength,
E,=f(E,.E,;), defined in Section 12.4.3, is combined with
the effects of other loads, the following seismic load combination
for structures shall be used:

6. 1.2D+E, + E,; +L+02S
7. 09D —E, +E,,

EXCEPTION:

I. The load factor on L in combinations 6 is permitted to equal 0.5
for all occupancies in which L, in Chapter 4, Table 4.3-1, is
less than or equal to 100 psf (4.78 kIN/sq m), with the exception
of garages or areas occupied as places of public assembly.



o> Sl o ol )b foy

90k b Gloa p b g, ol 4y a5 T(LSD) Gaz N o ol b,
P9 M GGl i 8 de )0 wediga odilys ji T(LRED) Caaglis
Slae 59STon 45 (59 4 1l wid S 8 (5t 429 9590 3 sl L
O Aoyl ol 428,815 LIS )98 50 5 g aalie)l SloygdS o b
ol ooy )8 093 b sl 1) g, fmed 3 ol

ol DYz eplie e b by, S o> DY o b
O35 5 ((R) o] ceagliio 51 535S 9505 b plgisn 1) 05l S oS Jlazo
Sls Shals sl R 28 oSyl 5l olicabol ¢ (8) b il 5 50

2,5 ol (VP-Y) ) (IS ISS 5o lgioa | potia o]
OR, 2§, (\#-Y)

Galyd g 3Ysh g (i aaie scaglic polie oS, aglie (5550 deloeacsly Yo)=1emt¥-q
g g0 2l iy Ol (@) B (A 250 4 S el

¢C='m l> 0 Sledad jo o0 Ceaglite 52 ol o (!

Dom oIV sl iy lakid o oty Cangliin S5 ios] a2 (o

D= -iAd Vsd Caaglie 32 ol pi (g



)l gyt by (lib )3 W g3 B L S 5 T-T-T-F
o Sl 5 5 el e O e n S £904e keI sl b
Conglia & digd >Lb gls® 4 wib Ll slaesglls 5 clac! aojle b e soliia) az

Ml g5 ey Sk oS5 5 AU ST Ly 55 el 2k

V) vyaD+vaL+va(L, LS L R)
v) DHvwL+yv(L, L SLR)H Y (WL - YE)
Y) -AAD+ VY (WL - VE)
f) vvaD+YALH ML, LSLR) +Va(H L - AFF)
a) -AaD+YA(H L - AYF)
#) D+yvyL+yvy(L,y S)+T
¥Y) vvaD+voT

S0 po e oo I o)L sy B-Y-T-F
g oy 03,0 5L clie Sla )l oS 5wl F-V-V-F an gadge 51 po s laldl> sl
sl b by plasle o ol he (b lols & 4z b hadye slojl nle
Wbzl Wy kil Do oligS slasl S 5 pl 0 09h 4 S A s abgipe b
B a s bpoe sl sy Ll uy slal oS 5 el e ool g S9x e
b sbalon! plo by glexsle o o)) jie b tole )3 45 G900 ;3 09 03
el ol sl 0315 Bl o 5 3 1y a5 e a5l soliind gty aboge e

23,5 oslazul py sl )l S 5 0 S sl o

\) D
Yy) D+L
¥) DHL.LSLR)
f) D+LHL,LSLR)
o) D+T
£) D+L+T+(L, L S)



