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P2.1. Determine the deadweight of a 1-ft<long segment
of the prestressed, reinforced concrete teétbeam whose
cross section is shown in Figure P2.1. Beam is constructed
with lightweight concrete which weighs 120 lbs/ft>,
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P2.2. Determine the deadweight of a 1-ft-long segment
of a typical 20-in-wide unit of a roof supported on a nom-
inal 2 in >< 16 in southern pme beam (the actual dimen-
sions are } in smaller). “The 3-in plywood weighs 3 1b/fe2.
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P2.3. A wide flange steel beam shown in Figure P2.3
supports a permanent concrete masonry wall, floor slab,
architectural finishes, mechanical and electrical systems.
Determine the uniform dead load in kips per linear foot
acting on the beam.

The wall is 9.5 ft high, non-load bearing and laterally
braced at the top to upper floor framing framing (not
shown). The wall consists of 8 inch lightweight rein-
forced concrete masonry units with an average weight of
90 psf. The composite concrete floor slab construction
spans over simply supported steel beams, with a tributary
width of 10 ft, and weighs 50 psf.

The estimated uniform dead load for structural steel
framing, fireproofing, architectural features, floor finish
and ceiling tiles equals 24 psf, and for mechanical duct-
ing, piping and electrical systems equals 6 psf.

8" concrete masonry
partition

concrete floor slab

D

duct ¢
wide flange steet
beam with fireproofing

ceiling tile and suspension hangers
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P2.4. Consider the floor plan shown in Figure P24.
Compute the tributary areas for (a) floor beam Bi,
(b) girder Gl, (c) girder G2, (d) corner column C1, and

(e) interior column C2.
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P2.5. Refer to Figure P2.4 for the floor plan. Calcuiate
the tributary areas for (a) floor beam B1, (b) girder G1,
(¢) girder G2, (d) corner column C1, and (e) interior col-

umn C2.
@1 I
Gl G2 _T
2@ 10 =20
I 1€ I «i
B1 '
: 2@10' =20
: |
©-rI 34 Cly —l
! 30 e—eiab o 957
P2.4

MU""I Plj the Vaer_s O‘F

A in problem P24 by.
K\‘Ll Whﬁ\"c KLL = '4‘-(:61"‘
2olumns and. 2 for heams.

PEAM Bl |
METHOD L KM= 2(300F1%):=L00FT]
METHOY 2 Kuhge 2(500Fr)=500 FT"

AIRVER 4

MEMHZD 1L KLLA‘Y:Z(I‘)‘U Ft¥)z 200>
MEMOD 2 kM :=2(175 Frt)= %50
AKVER 42
METIGD 1 Kuhf = 2(275 Fr)=h50 F1*
METHOY 2 Ku g 2 2(325P%) =050

LGWMN ¢l Kuhgs 4(125F1)= 5o0FT>
(OWMN_ €2 kubr=A (550022207 P

Page 2-5



P2.6. The uniformly distributed live load on lhe fioor
plan in Figure P2.4-is 60 Ib/fi®, Estabiish the Ioadmg for
members (a) floor beam B1,.(b) girder G1, and (c) girder :
G2. Consider the live load reduction if permitied by the ‘

ASCE standard.
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" P2.7. The building sectio iated with the floor plan
in Figure P2.4 is shown in Figure P2.7. Assume a live

load of 60 1b/f® on all three floors. Calculate the axial
forces produced by the live load in column C2 in the third

and first stories. Consider any live load reduction if per- (P
I
G

mitted by the ASCE standard.
y &~ I
' ' 1 G2 f
2@10 = 20"
¢
I I I -&
Bl 2 T 10 = 20"
; C.
©1 I LR
L.-—— Eng --—-L—— 25° ——-1

Building Section P2.4 ;

P2.7
CompPUTE THE LIVE LOAD

FoRCES 1N corums C2 1N
P2.& _ wy=calb/r?

AT' L2 (31—4—-?-5}26' fi
kLL Ay = 4« 550 == 2 zoo~P}2> 4—005*
00 Reducc WL

3R story
- WL W;.(_o.zsa- 15 ]
VKA

= polo.2s + 15 A,
{. ’220a] : 19?5?

sinee 84,19 0.6 W =30,0¢ 34.19p8
P=wAr= 34 !9(9'50) < |8.3kps
457 5%

Col.oMn suppor"rs 3 F‘Looks

K A1 = 4-(550x3)=£.600{51’

(. 43%) < Redoce Wo

W = 60[0 25 + f‘i.;.. ] 26. oggf

J& 660
Silce 2¢,087 .4 (69 ,Use 26.08pf

PewAr = 2¢, o&(_fx 550)
= 3 03

Page 2-7




P2.8. A five-story building is shown in Figure P2.8. Fol-
lowing the ASCE standard, the wind pressure along the
height on the windwird side has been established as
shown in Figure P2.8(c). (a) Considering the windward
pressure in the east-west direction, use the tributary area
concept to compute the resultant wind force at each
floor level. (b) Compute the horizontal base shear and
the overtuming moment of the building.
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P2.9. A mechanical support framing system is shown in
Figure P2.9. The framing consists of steel floor grating
over steel beams and entirely supported by four tension
hangers that are connected to floor framing above it. It
supports light machinery with an operating weight of
4,000 Ibs, centrally located. (@) Determine the impact fac-

(b) Calculate the total live load a@,_|ting on one hanger due
to the machinery and uniform livé load of 40 psf around
the machine. (¢) Calculate the totfal dead load acting on
one hanger. The floor framing dead load is 25 psf. Ignore
the weight of the hangers. Latera} bracing is located on
all 4 edges of the mechanical floor framing for stability

tor / from the Live Load Impact Factor, Table 2.3. and transfer of lateral loads.

hanger

vertical lateral bracing, located on
4 sides of framing (shown dashed)

hanger

edge of mechanical support framing

Mechanical Floor Plan
(beams not shown)

(@)

floor framing above supports

vertical lateral bracing beyond

hanger

hanger
floor grating

mechanical
support framing
Section
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P2.10. The dimensions of a 9-m-high warehouse are
shown in Figure P2.10. The windward and leeward wind
pressure profiles in the long direction of the warehouse are
also shown. Establish the wind forces based on the fol-
lowing information: basic wind speed = 40 m/s, wind ex-
posure category = C, K, = 0.85, K, = 1.0, G = 0.85,
and C, = 0.8 for windward wall and —0.2 for leeward
wall. Use the K, values listed in Table 2.4. What is the
total wind force acting in the long direction of the
warehouse?

(not to scale)
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P2.11. The dimensions of an enclosed gabled building
are shown in Figure P2.11a. The extemal pressures for
the wind load perpendicular to the ridge of the building
are shown in Figure P2.115. Note that the wind pressure
can act toward or away from the windward roof surface.
For the particular building dimensions given, the C, value
for the roof based on the ASCE standard can be deter-
mined from Table P2.11, where plus and minus signs sig-
nify pressures acting toward and away from the surfaces,
respectively. Where two values of C,, are listed, this indi-
cates that the windward roof slope is subjected to either
positive or negative pressures, and the roof structure
should be designed for both loading conditions. The ASCE

B TABLE P2.11

‘ qzc% ‘

standard permits linear interpalation for the value of the
inclined angle of roof 6. But interpolation should only
be carried out between values ¢f the same sign. Establish
the wind pressures on the building when positive pressure
acts on the windward roof. Usé the following data: basic
wmd speed = 100 mi/h, wmd exposure category = B,

+=085K,=10,G= 085 and C, = 0.8 for wind-
ward wall and -0.2 for leeward wall,
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P2.12. Establish the wind pressures on the building in
Problem P2.11 when the windward roof is subjected to an

uplift wind force.
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P2.13. (@) Determine the wind pressure distribution
on the four sides of the 10-story hospital shown in
Figure P2.13. The building is located near the Georgia
coast where the wind \{elocity contour map in Figure 2.135
of the text specifies a design wind speed of 140 mph. The
building, located on level flat ground, is classified as stiff
because its natural pexi‘od is less than 1 s. On the windward
side, evaluate the magnitude of the wind pressure every _
35 ftin the vertical dirkotion. (b) Assuming the wind pres- 50,

sure on the windward side varies linearly between the
35-ftintervals, determine the total wind force on the build-
ing in the direction of the wind. Include the negative pres-
sure on the leeward si s
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P2.14. Consider the five-story building shown in
Figure P2.8. The average weights of the floor and roof are
90 Ib/ft? and 70 Ib/ft?, respectively. The values of S,s and
Spy are equal to 0.9g and 0.4g, respectively. Since steel

2, v—

i

® ©

g
. L] !
moment frames are used in the north-south direction to B L
resist the seismic forces, the value of R equals 8. Compute ©- -4 . 9 o :
the seismic base shear V. Then distribute the base shear v 1.
along the height of the building. y
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P2.15. When a moment frame does not exceed 12 sto-
ries in height and the story height is at least iO ft, the
ASCE standard provides a simpler expression to com-
pute the approximate fundamental period:

T=0.1N

where N = number of stories. Recompute T with the
above expression and compare it:with that obla.ine_t_i;_vfgom
Problem P2.14. Which method produces'a ldrger seis-
mic base shear? ;

3

MSCE NPPREXIMATE FUNDAMENTAL PERIOD:

T = O.AN
N=5 . T=0,5 stconns

Vo= 3% L1506 o 210 kips
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P2.16. (@) A two-story hospital facility shown in
Figure P2.16 is being designed in New York with a basic
wind speed of 90 mi/h and wind exposure D. The impor-
tance factor 7 is 1.15 and K, = 1.0. Use the simplified pro-
cedure to determine the design wind load, base shear, and
building overturning moment. () Use the equivalent lateral
force procedure to determine the: seismic base shear and
overturning moment. The facility, with an average weight

of 90 Ib/ft2 for both the floor and roof, is to be designed for
the following seismi¢ factors: §ps = 0.27g and Sp; =
0.06g; reinforced concrete frames with an R value of 8 are
to be used. The importance factor / is 1.5. (c¢) Do wind
forces or seismic forces govern the strength design of the
building?

Ac bl -rwuz 1.8 MEAN RWF usmnr 30"
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c &.9psF b2 POF

RESULTANT FIRCE AT BAH LEVEL; . WHERE
PKTANCE a.= 2. (100%) = lo'; 04(30) 12,3
az10 conm.ee;za 20’ Rzmau@

Froop: zone )+ ¥ (1444psr)'za/(opo- 3,.67%
ZoNE ©) : 16 (16:30F) 80 fioco = 9 8%

F,,,, RESULBNT < 1%.45"

Fowo: zone » l‘;'(2{ erF)id’Aooo z '7-33.:_
= me©):I5(163 m)sa/wo = 19.56*
sz RESULTANT = 20.89%

BASE SHEAK Vmg'—*me +Forp = 4g, ;4&

gVERTVENINA MOMENT M, 1 =ZF b
Mo.1.> 1% 45%(30") + 24.-89%(15") 9049"*

1
;
]
b
i
&
4
1

Page_2-lba

ONTIMUED




F2le_ Cammuev

(b> gE15Mic| Loxvs BY EQUIVAVENT mem,

ANEN: W =901 FLask 4 RAVF; 695.01.71160. aqa,, |
[
' sl |
BASE SHEAR Vs » T(R/1) | |
WHERE T T2TAL BULDING DEAD LopD= |
 Weaoe = 90 1sE(100)= 900k
Wa» = 90pr (1007 900
WWL z l&d@" ‘
AP Tscrh) = 2342 422, |
C120.0l6 REMF. wmm mMe
X=09 o« e
h =30 a»unwmA HEIAHT
Vopss 2 2.2 (18005 aaabﬂ =59:2%
(@34724¢2)(BA5) CaNTRALS 7
Ymax. = 305 W« 227(180¢%) aaasm b1 I
R/T (8/15) r
VHiN. = 0.044 o5 LW =0.044 (027)(; sxnsao*)
= Q.0UTBW = 32,1k :
iy |
FZRCE® EAH LEVEL Fx_%x_pl:‘x_ Vease, Hum‘vm,saz*
T<@2.% SE¢c. THUS K:=l.@ '
LEVEL | Wi | hi | Wibi* | Haxhilflikh Foxow EALBVEL: |
RogF |900% | 3¢'| 27000 | QUUT Fraog: 39.5% s
9P | Yo% 15 | 13500 | 2333 Fawr 219.76%
Zi It 40500 ZF,‘ Vease = 59.2% .
s’
(c) ZElsmie PoreEs ATYERM THE LATERAL

Page Z - léb



P2.17. In the gabled roof structure shown in
Figure P2.11, determine the sloped roof snow load P,.
The building is heated and is located in a windy area in
Boston. Its roof consists of asphalt shingles. The building
is used for a manufacturing facility, placing it in a type I
occupancy category. Determine t&g roof slope factor, C
using the ASCE graph shown in Figure P2.17. If roof

trusses are spaced at 16 ft on center, what is the uniform t w,o t
on
snow load along a truss? ®)
| P2.11
1.0 r T ]
Cl I
0.9 - 3\ \
08} \ : ) i
; roofs with
L \ obstructions or
\ non-slippery
06 \ surfaces n
c | ‘unobstructed

slippery

0.4 - surfaces with \ N
thermal resistance)

' R 230°F-h-ft/B \
(5.3°C-m¥W) for  \
™ unventilated roofs

L orR = 20°F-h-f¥/B
(3.5°C-m*W)) for

- ventilated rlo%)fs |
0 301 60° 90°
Roof Slope

0.

[

(=]

Roof slope factor C
with warm roofs and C, < 1.0
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P2.18. A beam that is part of a rigid frame has end
moments and mid-span moments for dead, live and earth-
quake loads shown below. Determine the governing load
combination for both negative and positive moments at
the ends and mid-span of the beam. Earthquake load can
act in either direction, generatingiboth negative and pos-
itive moments in the beam.

End Moments (ft-kip) Mid-Span Moments (ft-kip)
Dead Load —180 +90

LiveLoad —150 +150

Earthquake *80 0

Loap COMBINANING - B oREY ZTRENATH

ENY MOMENTS

L4DL = |4 (127 Fre) = -292 FT¥
L2 VL KLU +0‘9(L/M'<'5) ,12(,mo)+w(,,50) = 4G4 Ak K
2L LOE + UL ¥ 0.2(3) = L2(180) + (-80) + (1150) = ~44&F (K

MIP- SPAN  MOMENTS
-4 = 1. 4(Q@ FTK) = +120F1Kk

1.2 oL + Ll +0‘7(L5ﬁ”\6) =1-2(49) + 1L (+159) = 4 24BFTKk
.20 £ 1LOE + LL +oz/(;77 =1.2(40) 3 o4 (150) = +19PFT¥

VEMM NEEDVS 10 BE DEZIUNED FUR MAX. END MOMENT = ~456FTK
Mbx VIO -5PAN MOMENT = +2 48 PTK
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