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October 25, 2024

Recitation 005



Today:

e Problem No.9: Floor Systems

e Lab 07:Lateral Stability
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PROBLEM NO.9

9. Floor Systems

For each beam, A through G, determine the loading
from the floor, the wall and from other beam reactions.
Then, calculate the end reactions for each beam.

DATASET: 1

Span A 12FT
Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF

Recitation 005 October 25, 2024



PROBLEM NO.9

Question 1 :Full uniform load on Beam A

Span A
w A( Deadload) = Floor Deadload X

12
W A( Deadload) = 49 X T = 294 PLF

Span A
2

WA( Live load) = Floor Live load X
. 12
WA(sze load) = 27 X 7= 162 PLF

WTA = WA( Live load) + WA( Deadload)

W.,=162 PLF+294 PLF =A56PLF

Recitation 005

DATASET: 1

Span A

Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF

Dead load of floor 49 PSF
Live load on floor 27 PSF




PROBLEM NO.9

Question 2&3: End reaction R1&R2 on Beam A

WA =W, X LL( Liveload)

W, =456 X 27=12312 LBS

w

Symmetry =R =R, = TA
12312
\=R,= =6156LBS
2
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e
D Beam g—| D
Q\L f R2 I i
I R2 E é

waLL—_ | BEAM
e "N — [ opeEN 4
Il C

DATASET: 1

Span A

Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF




PROBLEM NO.9

Question 4 :Full uniform load on Beam B

Span D
WB( Deadload) = Floor Deadload X T
12
WB( Deadload) = 49 X 7 = 294 PLF
: , Span B
WB( Live load) = Floor Live load X 5

12
WB( Live load) = 27X 7= 162 PLF

Wo=W B( Live load) + W B( Deadload)

W ,=162 PLF+294 PLF =d45S6PLF
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DATASET: 1

Span A

Span B 14FT
Span C 9FT

Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF




PROBLEM NO.9

Question 5 :Point load on Beam B

w X LL [ T
WB= B D BEAM 83\1:!'[\ f ” f ?
2 I i p—— | )
cio WALL\\I” . /_OPEN — _}_
l
n 456 27 | X _‘;
2 (E ”__[ __/_ /BEAAQ?_
L | ek o
A = C—~C
W, =[6156 LBS
DATASET: 1

Span A 12FT
Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF

Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 7 :End reaction R2 on Beam B

e
I D
Z 0 R\Hll[r\ sz R2 1
M, BEAM A J £
R1 E4+C WALL\s“ P a— ’/_OPEN — —}—
Span A+ Span B H s C
W, X (Span D) + W , X 2 — R, %X (Span A+ Span B) =0 ” ¢ ) _’_
(E [ v /BEAAQ?_

6156x 12+ 11856x 13— R, X 26=0 =1 R _BF% .

LA B CompeC

R,=8769.23 LBS

DATASET: 1

Span A

Span B 14FT
Span C 9FT

Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 6 :End reaction R1 on Beam B
i A+B 2xC —
=====
D Il D
s - BR}'&[\ Rz[ B 1
F = I BEAM A J E
y E4C WALL\~JI| P - /_OPEN — —}-
— |
RI_WB_WA+R2_O I & ¢ _(}:_
R, — 6156~ 11856+ 8769.23= ¢ LA oo
7
R,=B769.23 LBS L oo ol et e
DATASET: 1

Span A 12FT
Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF

Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 8 :Full uniform load on Beam C

D BEAM I f f D
W,.=W =580 PLF i = !
wall Il

WALL I /— BEAM A J E

E+C N — [ OPEN —+

Il /! C

] 3¢ 1

C [ ¢ B
i v BEAM D ¢

ety

L BFAMC

A B C—~C
-2

DATASET: 1

Span A 12FT
Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF

Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question O :Peak value of triangular load on Beam C

BX A
S =
2
A=2B

A=Span CX cos(45)

Span C 45
( an CR e )x Span C X cos(45) Span C
S =
2 DATASET: 1

Span A 12FT
Span B 14FT
9% cos( 45 S0ar i
) X 9% cos(45) =penD L
Span E 18 FT
S = =10.125 FTZ Dead load of wall 580 PLF

2 Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question O :Peak value of triangular load on Beam C

PV x Span C

SX (DL+ LL) =

PVx9

10.125% (49+ 27) =

PVXx9
769.5=

B 2% 769.5

9
171 PLF

PV

Recitation 005

Length C

Span C

DATASET: 1
Span A
Span B
Span C

Span D
Span E
Dead load of wall
Dead load of floor
Live load on floor

12FT
14FT
gEE
12FT
18 FT
580 PLF
49 PSF
27 PSF




PROBLEM NO.9

Question 11 :End reaction R2 on Beam C

ZR » PV

1

LC LC :

WFloorx —3 +WWa”>< —2 —R2><L C=0

Length C=Span C

171%x 9 9 9
— (X —4+ (580X 9) X ——R2><9=0
2 3 2

DATASET: 1
R.=0866.5 LBS e 0

Span B 14FT
Span C 9FT

Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 10 :End reaction R1 on Beam C

> o PV

R 1 WFloor_

Woant R,=0 -

171x 9
Rl_ T — (580%x9) +2866.5=0

R =3123 LBS DATASET: 1
Span A 12FT
Span B 14FT
Span C 9FT
Span D 12FT

Span E 18 FT

Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 12 :Full uniform load on Beam D

D
BEAM R1II f ” f ?
H Beam A | | )
ek WALL\ ’/_OPEN - _}_
I C
W,=W, ,=580 PLF I ) A

4

(E [ i /BEMQ?_

ety

L BFAMC

A B C—~C
-2

DATASET: 1

Span A 12FT
Span B 14FT
Span C 9FT
Span D 12FT
Span E 18 FT
Dead load of wall 580 PLF

Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 13 :Peak value of triangular load on Beam D

B Span CX Span C

D 5
9% 9 xo
S,= =40.5 FT* B
2 LD=\/Span C2+ Span C? O
PV _x Span C o912 :
S, X (LL+ DL) =— . bp=y o 9m=1aT
PVD XS DATASET: 1

40.5% 76 = o
2 Span B 14FT
PV ,=483.66 PLF = e
Span E 18FT

Dead load of wall 580 PLF
Dead load of floor 49 PSF
Live load on floor 27 PSF
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PROBLEM NO.9

Question 148&15 :End reaction R1&R2 on Beam D

2o

1

Beam D
LD LD
WFloorX 7 -+ WWallX T - R2X L D=0
483.66x 12 12.72 .
X + (580% 12.72) X - R, X 12.72=0
2 2
DATASET: 1
R,=5230 LBS il o
Span C 9FT
Span D 12FT
SR 522 E 18 FT
R =5230 LBS Dead load of wall 580 PLF
1 Dead load of floor 49 PSF

Live load on floor 27 PSF
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Lab 07: Lateral Stability

Recitation 005

1.
2.
3

Arrange the small wood walls on the foam core base to support the MDF slab.

Make each of the six arrangements.

Apply lateral and torsional accelerations to the base and note the effects on the
assembly. Mark on the diagrams below which fail and which remain stable.

Make your own stable and unstable arrangement.

Sketch the arrangements below and mark the intersection points.

ﬂ

i

AN

~

Stable

Unstable
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