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Appendix I. Roof Beam and Girder Design

RB1 and RB2 Design:
lrp1=35 ft

From Weaq=19.8 psf+4 ft+ (102 psf +39 psf)-(4 in+8 in+8 in)=314.2 plf
Appendix C.
Wepow=23.1 psf -4 ft =92.4 plf

P,:=1.2wy,,,+1.6-w,,,,=0.525 klf

VMA Pu'lRBl2>

Case 1 Mu:= < =80.372 ft-kip Ly =0 ft VA

Try W12x19:
$M,:=92.6 kip-ft  I,:=130 in" ¢V, =86 kip

Check Self Weight:
(0.019 Klf +lpp,” )

M :=Mu+

u

=83.282 (kip-ft) < ¢M,=92.6 ft-kip
OK
Check Shear:  VMA

Vu::%-((Pu+0.019 klf)-35 ft)=9.518 kip < ¢V,=86 kip
OK
Check Deflection: VMA

lrB1
Apppi= 240

=1.751n

<5 * Wsnow * lRBl4 >

=0.828 in < A, =1.75in OK
384.E-1, ALL

Apori=

.. Use W12x19, A992 steel for RB1/RB2



Page 3

RG1 and RG2 Design:
wpy, =0.495 klf lpcy =32 ft

35 t—8.657 kip

Pointgy :==wgjy -+ 5

From Appendix C. 4in, 8in, and 8in are the sizes of the parapet.
. . . kip
Parapet:=(141 psf)+(4 in+8 in+8 in)=0.235 T

The above loads were applied to a simply supported beam in VA and recorded in the table below.
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Member: BmX001...BmX004

Load Case: D

-0.21419

-0.21419

-0.30128
e e e e —_——_—_————————

(g é 10 15 20 25 30 35
Offset (ft)

LY (ft) 8 8 8 8

Mu(ft-kip) 129.34 172.45 172.45 129.34
Cb 114 114 114 1.14

M
C—Z(ft-k:ip) 113.46 151.27 151.27 113.46

Required strength from table:
V,:=17.228 kip

M, :=151.27 ft-kip
Try W21x44: oM, Zy C,C,:=1.14
M, :=303 kip-ft ~ ¢M,:=358 kip-ft I,:=843 in" ¢V, =217 kip
CypM, =M, -C,,=345.42 kip- ft < M, =358 ft-kip  OK

oM, =358 kip-ft > M,=151.27 ft-kip  OK



Check Self Weight: Minimum from above calculations + self-weight

1.2+ (0.044 Klf Ui,
8

M, :=Cy¢M,, + =352.178 (kip- ft)

< ¢M,=358 ft-kip
OK
Check Shear: VMA

1
Vu::? (0.044 Kif +lpc,) +V,=17.932 kip < ¢V,=217 kip OK

Check Deflection: From VA

l
A= ;fol =1.6 in
AACT:: 1.48 in < AALL: 1.6 ?:'n; OK

.. Use W21x44*, A992 steel for RG1/RG2

*Before W21x44 was selected, a
W14x30, W14x34, and W18x40 were
tested and failed the deflection test
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