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2-1. The steel framework is used to support the
reinforced stone concrete slab that is used for an office. The
slab is 200 mm thick. Sketch the loading that acts along
members BE and FED. Take a = 2 m, b = 5 m. Hint: See
Tables 1.2 and 1.4.

SOLUTION

b 5
Beam BE. Since — = zfm = 2.5, the concrete slab will behave as a one-way slab.
a m

Thus, the tributary area for this beam is rectangular, as shown in Fig. a, and the
intensity of the uniform distributed load is

200 mm thick reinforced stone concrete slab:
(23.6 kN/m3)(0.2 m)(2 m) = 9.44 kN/m

Live load for office: (2.40 kN/m?)(2 m) = 4.80 kN/m
1424 kKN/m Ans.
Due to symmetry the vertical reactions at B and E are
B, = E, = (1424kN/m)(5)/2 = 35.6 kN
The loading diagram for beam BE is shown in Fig. b.

Beam FED. The only load this beam supports is the vertical reaction.of beam BE
at E, whichis E, = 35.6 kN. The loading diagram for this beam is shown in Fig. c.
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2-2. Solve Prob.2-1 witha = 3m,b = 4 m.

SOLUTION

b 4
Beam BE. Since — = 3 < 2, the concrete slab will behave as a two-way slab. Thus,
a

the tributary area for this beam is the hexagonal area shown in Fig. a, and the
maximum intensity of the distributed load is

200 mm thick reinforced stone concrete slab: (23.6 kN /m?3)(0.2 m)(3 m)
=14.16 kN/m

Live load for office: [(2.40 kN/m?2)(3 m)] = 720 kN/m
21.36 kN/m Ans.

Due to symmetry, the vertical reactions at B and E are

2 %(21.36 kN/m)(1.5m) | + (21.36 kN/m)(1 m)

B, =E, = 5

26.70 kN

The loading diagram for beam BE is shown in Fig. b.

Beam FED. The loadings that are supported by this beam are the vertical reaction
of beam BE at E which is E, = 26.70 kN and the triangular distributed load of which
its tributary area is the triangular area shown in Fig. a. Its maximum intensity is

200 mm thick reinforced stone concrete slab; (23.6 kN /m?)(0.2.m)(1.5 m)

=7.08 kN/m
Live load for office: (2.40 kN /m?)(1.5 SEiavali A
ive load for office: (2. /m?)(1.5 m) = 1068 kN/m ns. . 2/36 kl\)/m
The loading diagram for beam FED is shown in Fig.c.
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2-3. The floor system used in a school classroom consists
of a 4-in. reinforced stone concrete slab. Sketch the loading
that acts along the joist BF and side girder ABCDE. Set
a = 10 ft,b = 30 ft. Hint: See Tables 1.2 and 1.4.

SOLUTION

b 30 ft .
Joist BF. Since — = 0% = 3, the concrete slab will behave as a one-way slab.
a

Thus, the tributary area for this joist is the rectangular area shown in Fig. a, and the
intensity of the uniform distributed load is

4
4-in.-thick reinforced stone concrete slab: (0.15 k/ ftS)(E ft>(10 ft) =0.5 k/ft

Live load for classroom: (0.04 k /£t2)(10 ft) = 04 k/ft
0.9 k/ft Ans.

Due to symmetry, the vertical reactions at B and F are

B, = F, = (09k/f)(30ft)/2=135k Ans.

The loading diagram for joist BF is shown in Fig. b.

Girder ABCDE. The loads that act on this girder are the vertical reactions of the
joists at B, C, and D, which are B, = Cy =D, = 13.5 k. The loading diagram for
this girder is shown in Fig. c.
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*2—-4. Solve Prob.2-3 with a = 10 ft, b = 15 ft.

SOLUTION

b 15 ft
Joist BF. Since — = 10 % = 1.5 <2, the concrete slab will behave as a two-way
a

slab. Thus, the tributary area for the joist is the hexagonal area, as shown
in Fig. a, and the maximum intensity of the distributed load is

4
4-in.-thick reinforced stone concrete slab: (0.15 k/ ft3)<E ft>(10 ft) = 0.5k/ft

Live load for classroom: (0.04 k /t2)(10 ft) =04 k/ft
09 k/ft Ans.

Due to symmetry, the vertical reactions at B and G are

2 %(0.9 k /(5 ft) | + (0.9 k /ft)(5 ft)

By, =F, = 2 =450k Ans.

The loading diagram for beam BF is shown in Fig. b.

Girder ABCDE. The loadings that are supported by this girder are the vertical
reactions of the joist at B, C and D, which are By = Cy = Dy = 4.50 k, and the
triangular distributed load shown in Fig: a. Its maximum intensity is

4-in.-thick reinforced stone concrete slab:
4
(0.15 k/ft3)(T2 ft)(S ft) =0.25 k /ft

. 0.20 k /ft
Live load for classroom: (0.04 k/ft2)(5ft) = W Ans.

The loading diagram for the girder ABCDE is shown in Fig. c.
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2-5. Solve Prob.2-3 with a = 7.5 ft,b = 20 ft.

SOLUTION

b 20 ft
Beam BF. Since — = PrT = 2.7 > 2, the concrete slab will behave as a one-way
a .

slab. Thus, the tributary area for this beam is a rectangle, as shown in Fig. a, and the
intensity of the distributed load is

4
4-in.-thick reinforced stone concrete slab: (0.15 k/ ft3)(ﬁ ft)(7.5 ft) = 0.375 k/ft

Live load from classroom: (0.04 k /{t2)(7.5 ft) = 0.300 k/ft
0.675 k/ft Ans.

Due to symmetry, the vertical reactions at B and F are

(0.675 k/ft)(20 ft)

y = = 675k Ans!

The loading diagram for beam BF is shown in Fig. b.

Beam ABCD. The loading diagram for this beam is'shown in Fig. ¢.
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2-6. The frame is used to support a 2-in.-thick plywood
floor of a residential dwelling. Sketch the loading that acts
along members BG and ABCD. Set a = 6ft, b = 18 ft.
Hint: See Tables 1.2 and 1.4.

SOLUTION

b 18ft
Beam BG. Since — = o 3 > 2, the plywood platform will behave as one-way
a

slab. Thus, the tributary area for the beam is rectangular and shown shaded in
Fig. a. The intensity of the uniform distributed load is

Ib 2
2-in.-thick plywood platform: (36 f?)(a ft)(6 ft) = 36 Ib/ft
. o . Ib 240 1b/ft
Live load for residential dwelling: | 40 — (6 ft) = ——— Ans:
ft? 276 b /ft
Due to symmetry, the vertical reaction at B and G are
276 1b/ft) (18 ft
B, =G, = % = 2484 1b Ans.

The loading diagram for beam BG is shown in Fig. b.

Beam ABCD. The loads that act on this beam are the vertical reaction of beams BG
and CF at B and C respectively, which are C, = B, = 2484 Ib. The loading diagram
of this beam is shown in Fig. c.
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2-7. Solve Prob.2-6, with a = 10 ft, b = 10 ft.

SOLUTION
b 10 ft

Beam BG. Since — = ok 1 < 2, the plywood platform will behave as a two-way
a

slab. Thus, the tributary area for this beam is the shaded square area shown in Fig. a,
and the maximum intensity of the triangular distributed load is

Ib 2
2-in.-thick plywood platform: (36 f?)(ﬁ ft)(lO ft) = 60 Ib/ft

. . . . b 400 b /ft
Live load for residential dwelling: { 40 — J(10 ft) = -———— Ans.
ft? 460 1b/ft
Due to symmetry, the vertical reaction at B and G are
1
> (460 1b/ft)(10 ft)
B, =G, = = 1150 Ib Ans.

2
The loading diagram for beam BG is shown in Fig. b.

Beam ABCD. The loadings that are supported by this beam are the vertical reaction
of beams BG and CF at B and C respectively, whichare B, = C, = 1150 Ib-and the
triangular distributed load contributed by the dotted triangular area shown in Fig. a.
Its maximum intensity is

Ib 2
2-in.-thick plywood platform: (36 f?) <E ft>(5 ft) = 30 Ib/ft

Live load for residential dwelli (40 1b)(s ft) 2000/t
40 )65f) = .
1ve load 1or residential awelling ft2 230 1b/ft ns.

The loading diagram for beam ABCD is shownin Fig. c.
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*2-8. Solve Prob. 2-6, with a = 10 ft,b = 15 ft.

SOLUTION
b 15 ft

Beam BG. Since— = 0k 1.5 < 2, the plywood platform will behave as a two-way
a

slab. Thus, the tributary area for this beam is the shaded octagonal area shown in
Fig. a, and the maximum intensity of the trapezoidal distributed load is

Ib 2
2-in.-thick plywood platform: (36 ¥>(§ ft) (10 ft) = 60 Ib/ft

A=/t
Live load f idential dwelli (40 lb> 10 ft) 400 lo/ft Al
| 40— ) = !
ive load for residential dwelling 2 ( 460 b/t ns.
Due to symmetry, the vertical reactions of B and G are
1
- (4601b/80)(15 ft + 5 ft) loft
B, =G, = = 2300 1b Ans.

2
The loading diagram for beam BG is shown in Fig. b.

Beam ABCD. The loadings that are supported by this beam are the vertical
reactions of beam BG and CF at B and C respectively which-are By = C;, = 2300 Ib, f0ft
and the triangular distributed load contributed by the dotted triangular area shown

in Fig. a. Its maximum intensity is

2
2-in.-thick plywood platform: (361b/ ft3)<§ ft> (5ft) = 301b/ft

200 Ib/ft
Live load for residential dwelling: (40 Tb/ft*)(5 ft) = Wb;ft Ans. (d’/

The loading diagram for beam ABCD:is shown in Fig. c.
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