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Introduction:

We were tasked with designing a second floor beam of the frame on line C for a five
story building. We were to design the beam’s dimensions, number and arrangement of
longitudinal bars, bar sizes, cutoff locations, and stirrup locations.

Procedure:

Loads were calculated dead, wind, and live for the second story frame. The building
frame was then made into SAP 2000 to be analyzed. Shear and moment diagrams
were made with load combinations. The reinforcement was then designed based on the
maximum moment found in the moment diagrams. The stirrups were designed based
off of the shear diagram that was made in sap. The longitudinal cutoffs were made for
the reinforcement and the area of steel.lt was assumed for longitudinal bars;
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The capacity of the bars were checked to see if the selected bars chosen did not
exceed the maximum capacity of the bars used in design.Lastly the beam is drawn to
show the designs that we have made.

The figures below show the structural system of a reinforced concrete office
building. Each frame in the building along lines A through F support the tributary gravity
loads generated on the one-way slab of the building in addition to the wind load acting
in the east- west direction on the side of the building
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Symmetrical about
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Typical Floor Plan

Calculations:

The reinforcement at different sections along the
second floor beam for the critical moments computed from
analysis (positive and negative)




| oad Calcalalions:

Sell WQEEIM « (SAP2000, Will calculote the Se\fdeH)

Supey imposed ;
P fose ISA? % Tvibu-‘og (,Ui(“‘n

[51d [ 1 \ 21 ki Fl
;+2 X Yt 2 looolb 7 P/"

{ ol Floo I oad 65 b ﬂ‘ | kip ) x
57 ¥ ——— e = ‘ 0-91 \<lf/elr'

20 | 4ty lkip  _ | p.28 kip/py
fJ‘z [ooolh

QOOQ L.I\/e. \oacl 0

Wind Load :

W‘lﬁ(L \oa(l For ROOP: 3_%\%_\,\ kvihu\wd Avea
22l Bl k5 K - J2.69 kie
#41 \oool},

22\b o W8 (6, e _{ '
gp.—x wkl (s |ooo\g‘\5&k'95

\MH\A\ \Oocl ‘:OY *€|OOY . Q2 \b APy |9_ﬂ (ki
(24— 44) o xﬁz’cﬁf

wind \oo& Ror 13t Ploor,



¥‘Q: ‘-QDDQP&' W =O" Cl\l’\\plj(jc = \‘6
£9=60000pPa1  Wp=03FKelgh N= 3!
Wea = O 2FKelck
W = O 3EKiplek (™ ;,\ocf)

qu,wuav\* = 1% xao'msouoq,wm = 562/5\bltt
T .o

gz 0-562K 1k +0-21 gk = 1542
LWz 120+ 1 -0W+10Lto:sLe =3 SSKW

My = Wu L= 2354 Kigkx36® - 1191.3 5 kip 4t
7 v g
_[Maceq = Y1 91:35 x12in/gk - | 5FFL4-64kKip-in
fmw = (D ‘¥ 5£?(j]3/zﬁ, = o-(),’l.\2 on | T
B 2\03@—- B-0ra8
Rn = j_‘v(\fbj)jm) = 0. D\QC\XBDKSI(\ L 5(0 u@

_ 0.%5¢'(_ 0:35(5) " BE Sy
g Rﬂ,’o 399 K3\
0 i = 206, 6w /e — 4A4% 8%n?
RN D9x 03949 £
st M= - 2666 Kip - Vi

Py, - 60 i




MR’ ‘366 é \'ﬂc \(_)c

FW{(;\Q%W M, ?)Z 42K\p{«l'

My -39, Ay Rip-gk

é\ MR \Ll” x10

0f) 4 ‘o /8de "~ \543/8"‘05
Ig d=3 51

|
iy i f
11& 2‘75\5 . Mduaveé Morf\D.'\k F 1.0 ]

—t L L Sl SF —d -

U3 R W

D%\ & >* g

LT 4 . :y 3 m*f“’ ,
24v-60 1025 [0.014 [B-43 aHq+amk

1343 [0-42 {0002 ﬁ% +#+9 ()
24693 [0 sy o_-@léuf 3 KSJ 3&&% 3‘>‘5m

VR A

2190




The shear reinforcement (stirrups) needed alonqg the span

of the beams (second floors)
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Development of lonqgitudinal bars for N0.8
and No. 9 Bars
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Shear Diagram
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Longitudinal Bar With Moments
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Design Drawings
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Beam Cross Height Depth Width
Section
207 17.5” 14”
Left Center Right
M(Kips-ft) 241.6 134.75 269.27
NO.OF 2#9, 2#8 2#9 5#8
BARS
As(in"2) 3.58 2.0 3.95
S1 Se S3
Stirrups 4" 6" 7
Number of 10 20 7
Longitudinal Top Bottom
Bars
#9 70" 94"
#8 62" 48"




Discussion of Errors:

_____For the stirrups some problems were encountered when
calculating the spacing. The spacing exceeded the maximum
spacing allowed for every point selected (ACI 318-19 Table
9.7.6.2.2). It is assumed that the Vu calculated is too low to
reduce the spacing. Therefore, the exact spacing for stirrups are
not calculated due to having low value of Vu.




