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Chapter 3: Design loads
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Infroduction

o 913Y TR
}ler&ical load: dead load, live load, snow
0a

I—Ioaizontal(Lateral) load: wind load, seismic
0a
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Vertical load: Dead load

o #AEN ANS| T
=2X(framing), S M (sheathing), HeM
(insulation), 415 E(gypsum board) 2
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o 0§ WX
Us unit, Meter unit, S| unit
Us unit: Ibs, ft, in, psf, psi
Meter unit: kgf, m, cm, kgf/cm?, kgf/m?2
Sl unit: N, m, mm, Pa, MPa(N/mm2)
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o 34129 dead load(DL)
ASRES 400 TN Aol
7 ~20psf

°l: RDL
* Roofing: 6.5psf
 Plywood(1/2” thick): 1.5psf
* Framing(2x12@16”0.c.): 3.2psf
* Insulation: 0.5psf
* Ceiling: 2.0psf
* RDL = 13.7 = 14psf
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°l: FDL
* Concrete: 12.5psf
» Sheathing(11/8” thick plywood): 3.4psf
 Framing(4x12@4°0.c.): 2.5psf
 Frame for sound insulation(2x4@24"0.c.): 0.7psf
* Ceiling(1/2” thick gypsum board): 2.5psf
* FDL = 21.6psf = 22psf

o Tributary area(3d<): sl's 2AM°l %152
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o Tributary area(3<): ®1% £A°l 3152
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Vertical load: Live load

oA, 1+, &EA, HEYH| FAlg it
29 %‘-T”“°E _'K*EIKI g 3f§
o4 4=9 HZH9 B= [
UBC: #1& HE - 40psf
AxZE9 R E §° &% A4
£ H& HE - 200kgf/m?2
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Roof live load(RLL)

o UBC(1997): Table 16-C
Method 1: Al FAS] ¥t FAO| DA
unit RLL {2 HOAN AO[N AL
Method 2: HI{MAIZ °|83%1% unit RLL #& Tl
MBI AR
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o UBC Table 16-C

Method 1 Method 2
FH(ft2)
AN X 0.0929 m? FHI -
: ) oy | H5(psn | HEE | HWAA,
0-200 | 201-600 | 601 °l& o\p (%) R(%)
LRI (psf)
X 0.0479kN/m?
0=< <4/12 20 16 12 20 0.08 40
4112< <1 16 14 12 16 0.06 25
1 9% 12 12 12 12
e : : : : AL H8EN B8
24 9
SOl 10 10 10 10
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o 87§, RDL=8psf=39.06kgf/m>

16ft = 4.8m

16ft = 4.8m

40ft = 12m, purlin @ 4ft = 1.2m
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Method 1

o P:

A = 64ft2 < 200

.. RLL = 20psf

W = (DL+RLL)(B) = (8+20)(4) = 112Ib/ft
o (3:

A = 320ftz2 , 200 < 320 < 600

W = (8+16)(16) = 384Ib/ft
o C:

A = 320ft2, 200 < 320 < 600

P = (8+16)(320) = 7680Ib
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Method 2

o P:
A = 64ft2 < 150
. no reduction of RLL
W = (DL+RLL)(B) = (8+20)(4) = 112Ib/ft

o (G
A = 320ft2 > 150
R = r(A-150) = 0.08(320-150) = 13.6%
R = 23.1(14DL/RLL) = 23.1(1+8/20) = 32.3%
R = 40%, .- RLL = 20(1.0-0.136) = 17.3psf
W = (8+17.3)(16) = 404Ib/ft

o C:

A = 320ft > 150, G% &
. RLL = 17.3psf
P = (8+17.3)(320) = 8090Ib
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Floor live load(FLL)

o HEE
Oj=(UBC): 40psf
L (HEES A XE o {8t A):
200kgf/m?2
150ft2 °J51Y A2 F9°| HE
FAo| TNELS Ef-rl FLLS &2
100psf °1¥9 FLL e sodiE? 8% o
A FLL &4 87t
HASA2 RLLY ¥¢< 5
R = 40%(FB5M), 60%(555A)
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I
Example

o FDL = 10psf, FLL = 40psf
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oFLL = 40(1.0-0.2) = 32psf
oTFL = DL + FLL = 10 + 32 = 42psf
o 1|5l &8dt= o5

P =42 x 400 = 16,800lb = 16.8k
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Deflection limit

o Failure of a structure
HEE9 4
HES| MA| FE YREC| MEH WY

o HAHG NASE MY

Ay = L/360
A(KDL+LL) = L/240
« HAN|: K = 0.5
o HHHAN: K = 1.0
o HNHIZ NNSA| P MF: WYY 71X
Ay S LI240
Aoy = L1180
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Ponding failure(&4If11)

o FAI5OIM =9 1g°l of g

o °l& WAIoIT| {5t [ADY Al A E2
v(infft) °l¥e NS EA L
=°| 1921 L8 OiHo[9q Fotzd &2 FHE 150t 4
H: 344 ¥ 5|

o Glulam: M& Al°l camber £9
3550 oot M8 + v (in/fft)e A

o BXFHCN FRFS AN 5B o= KOl
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Vertical load: Snow load

o &= AFHZ HF

B34 H3 59 YR AE
oMY= HA} Of R 3
o AECY P 52 Mol 73
oAl 8Nl IE A2H4e HE

o UBC: 20psf °1¥, 20X °1¥A 8N
R= HE%5Y HAF(psf/®)
SL = HM85(psf)
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mAO150| L

5. =€, xC_XC XI xS (kN /m?)
S,= TIEAYEMSE(0.5kN/m2)
s RS
(kN/m* )
Ng, 28, 38, NN, BF, OF, 789, Ty, 20, 97
m7F, 8N, ¥F, BN, BT, 8E, AF, MR, NAE, BF 0.5
&7, o
o 0.8
4% 2.0
.8 3.0
285, O3 7.0
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Ce

NENYHASGFHS = 0.7

T&MH4+(A(0.8), B(0.9), C(1.0), D(1.1), E(1.2))
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C. BIEl 2Bt &9 MW AY, £2 ITE T N9 YN "
H2E H2ol NF 15 YAR WU 2 A= AN

D. BiZY FFol BN %2 A X NP 52 FXB F= X
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(1.2))

SQEWA(E(1.2), 1(1.1), 2(1.0), 3(0.8)

.:‘"n{;’a SN Ui ma
:':‘ g*LrE“Gr] 'IE|'I-|*0:|'I!\|
‘%:w:‘ 3 0 i IR W o T O !



SS

7(-|A-|UI-7<_I _”_/E

=C, xS, (kN /m?)
C, = NS SNZHIT

- XY AT, A2 AT

]
LE

* AZSNT A2 B

&, A55A &N

OO I
o EH

> INT (U7 oo

1,2;’

N
«:’ LEEROFD 32 WA A



o RDL = 10psf(EABH), SL= 75psf(+TH)
* NS 8N = 6/12
* Rafter @ 4ft o.c.

X
Ridge beam
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I 18ft
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o 395
* Left rafter(3AB1): HAAC] 20.12ft
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o 3913
* Right rafter(#@3). £#%2°| 18ft
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