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ONE-WAY SLABS

This Calcolations uses to the design of noneprestressed solid One-way slabs reinforced for
flexture in one direction. Calculations are based on ACI-318 2019.

Figure 1-General Geometry

1.Geometry :
Suport Length = 7
Other Length = 5 —> One-way Slab
2-Edge Suported
2.Loading :
assume thickness = 150 mm = 5.91 in
DL = 360 kg/m” = 737 psf
SDL= 200 kg/m” = 410 psf
LL= 200 kg/m* = 410 psf
Loading Combinations : ACIBO1: 1.4D
ACIBO2 : 1.2D+1.6L
3.Material Properties :
Specification of reinforced concrete materials :
Concrete :
Normal Weight _— A=1.00
Weight per Unit Volume : W = 23.54 KN/m?
W = 149.83 lb/ft® = 2400
Mass per Unit Volume : M= 15.278 lb/ft® = 245
Poisson's Ratio : U=0.15 -
Coefficient of Thermal Expansion : A = 9.90E-06 1/C’
Compressive strength of concrete: fle=25 Mpa
fc=3625.92 psi = 254.93
Modulus of Elasticity :
E.= 0_043(”(1:.5 f’c S E.=25278.73 Mpa = 257771.4
E. = 3644254.48 psi
E, = 470047, 5 Ee=23500.0 Mpa = 2396333
Ec=3432290.384  psi

kg/m>
kg/m?

kgf/cm?
kgf/cm?

kgf/cm?

19-2-1~19.2.4.3
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Rebars :

Rebar Specifications :

Modulus of Elasticity : Es = 200000 Mpa o
™

Category of Longitudinal Rebars: S420 —> Grade 280 ;

Minimum Tensile Stress fu=600 Mpa 5

Minimum Yield Stress fy= 420 Mpa <
A

Category of Transverse Rebars: S340 —_— -

Minimum Tensile Stress fu= 500 Mpa

Minimum Yield Stress fy =340 Mpa

4.Analysis Results :

The FEM analysis of the slab has been done and the results are as follows.
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Figure 2-FEM Analysis
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Figure 3-Slab Internal Forces

5.Reinforcement detailing

Provisions for durability of steel reinforcement

Specified concrete cover requirements
Table 20.5.1.3.1—Specified concrete cover for
cast-in-place nonprestressed concrete members

Specified
Concrete exposure Member Reinforcement cover, in.

Cast against and
permanently in All All 3
contact with ground

Mo, 6 through No.

2
Exposed to weather 18 bars
or in contact with All No. 5 bar, W31
ground or D31 wire, and 1-1/2
smaller
No. 14 and No. 18 1-1/2
Slabs, joists, bars
and walls
Mot exposed to e )t harand 3/4
} smaller
weather or m
contact with ground Beams, Primary
columns, reinforcement,
; . ; 1-1/2
pedestals, and | stirmups, tics, spirals,
tension tics and hoops
Concrete exposure : Not exposed to weather or in contact with ground

Slabs, joints and walls
Rebar Size : #10
Cover = 0.75 in = 19.05 mm = 3¢ mm

7.7.1.1.,20.5.1.3
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6.Flexural Design :
d=130 mm M, =52.11 KN.m
m= by —>  mg=19.76

0.85f",
R, = My —> R, = 3.43 N/mm?  496.9 psi

@bd?

_ 2mR,
p=—q1-]1- 7, p = 0.0089
As = pbd SN As=1163.3 mm? = 1.80 in
Agmin = 0.0018bd  —> Asmin=2340  mm> = 036 in”
SN S=350 mm I 1338 in
Smax = min{2h,18in} —>  Sya= 300 mm = 11.8 in
| USE @10 @ 300

=@ — > a=2299 mm I 091 in

Bif'ch
=2  —> ¢=2705 mm I 1.06 in

B
dt —C 2
E = & = &y —> &=0.0133 ~

if: & <0.002 -

if:0.002 < g <

if:spiral - @ =0.7
if:tie » @ =0.65

0.005 - {

if: & =0.005 - =09
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if:spiral - @ = 0.567 + 66.7¢;
if:tie - @ =0.483 + 83.3¢;

—> @ =0.900

Figure 4-Slab Main and Temperature Reinforcement
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7.Shear Design :
h= 150 mm b= 1000 mm
d=13p mm Vy= 41 KN
V. =017A0/f'cbyd —> Ve=1105 KN

Jfe<83MPa —> Jf,= 50 — > OK
P=0.6
% < 0(V+0066/fb,d)  —>  OK

IF: V, <@V, - N.N.
IF: V,, = @V, — transverse reinforcement shall be provided

oV, = 66.3 KN
— Vu < @Vc, Shear Reinforcement is not needed

o debed A
N S
Use 10 @ 100
4y -
T —> V= N
N

V,=V+, —> Va=1105 N
V=0V, —> Vi=663 N
DCR = 0.615

Figure 5-Slab Shear Reinforcement
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