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Formulas
E List of 27
xamples i
Important Design of Beam and Slab Formulas
with Units

1) Curtailment of Flexural Tension Reinforcement Formulas @

1.1) Development Length Requirements Formulas (af

1.1.1) Applied Shear at Section for Development Length of Simple Support Formula @

Example with Units Evaluate Formula (@

10.02mpa
400mm - 100mm

33.4 N/mm? =

1.1.2) Bar Steel Yield Strength given Basic Development Length Formula (af

Evaluate Formula [
Ld Jf_c 400mm Jm
f = — 249.8699vpa = —8M ——
Vsteel 0.04 - Ab ! 0.04 - 155 mm?

1.1.3) Basic Development Length for 14mm Diameter Bars Formula @

 Emm
0.085 - fi 0.085 - 250 mp:
Ld = ﬂ 54867 mm = e T

\/Tc 15mpa

1.1.4) Basic Development Length for 18mm Diameter Bars Formula (af

 Emm
0.125- fi 0.125: 250 mp:
Ld = 2 Ysteel |1 80687 mm = o 2

\[f_c 15 MPa

1.1.5) Basic Development Length for Bars and Wire in Tension Formula @

S Forua Sl
0.04 - A, - fy, 0.04 - 155mm? - 250>
Ld = b Vsteel | | 400.2083mm = o :

\/TC /15Mpa
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1.1.6) Computed Flexural Strength given Development Length for Simple Support Formula (ag

Example with Units Evaluate Formula (@

M. = (Vu) (Ld-La) 10.02mpa = ( 33.4N/mm? ) - ( 400mm - 100mm )

n

1.1.7) Development Length for simple Support Formula (af

. B Example with Units Evaluate Formula [

10.02 mpa

M .
Ld = <V_n> + (La) 100.3mm = <—33.4N/mmz ) + (100mm )

u

2) Design of Continuous One-Way Slabs Formulas @

2.1) Use of Moment Coefficients Formulas (a{

2.1.1) Negative Moment at Exterior Face of First Interior Support for More than Two Spans

Formula @
. Em Example with Units Evaluate Formula [
2 2
\'\ -1 3.6xn - 10.01
M o= —Jad | 360728 = o T
t 10 10

2.1.2) Negative Moment at Exterior Face of First Interior Support for Two Spans Formula @

_m Example with Units Evaluate Formula @

2 2
W -1 3.6xN - 10.01
Mo 40.08Nm = T
t 9 9

2.1.3) Negative Moment at Interior Faces of Exterior Support where Support is Column

Formula
 cmm
Wioad * In2 3.6kN - 10.01m 2
M= 30.06N'M = —m8 —onw-—
t 12 12

2.1.4) Negative Moment at Interior Faces of Exterior Supports where Support is Spandrel
Beam Formula (@

. Em Example with Units Evaluate Formula [

2
Wi 1 3.6 - 10.01
M o= 124 503N, = T
t 24 24
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2.1.5) Negative Moment at Other Faces of Interior Supports Formula (af

Example with Units

2
. Wioad * In
M= 11

32.7928N*m =

2
3.6kN - 10.01m
11

Evaluate Formula @

2.1.6) Positive Moment for End Spans if Discontinuous End is Integral with Support Formula

@
_m Example with Units
2 2
Wigag - | 3.6xN - 10.01
M= 108 257657 m = o T
t 14 14

Evaluate Formula [

2.1.7) Positive Moment for End Spans if Discontinuous End is Unrestrained Formula (af

Example with Units

2
Wload ’ In
Me=—=1

32.7928Nm =

3.6kN - 10.01m ¢
11

2.1.8) Positive Moment for Interior Spans Formula (af

Evaluate Formula [

Example with Units

2
_ Wigad * In
TS

22.545Nm =

3.6kn - 10.01m >
16

2.1.9) Shear Force at All Other Supports Formula (af

Evaluate Formula @

Example with Units
2 2
W1 3.6k - 10.01
—_load ™ | |1803602Nm = —— "
t 2 2

Evaluate Formula @

2.1.10) Shear Force in End Members at First Interior Support Formula (af

Example with Units

2
Wioad * In

M, = 1.15 -
2

207.4142Nm = 1.15-

3.6k - 10.01m
2

Evaluate Formula [

3) Doubly Reinforced Rectangular Sections Formulas

3.1) Bending Moment given Total Cross-Sectional Area of Tensile Reinforcing Formula (af

Example with Units

Dp
Mbp = Acg 7 fg- —

52.2112N*m = 13m? -7+ 1.7pa -

2.7m
8

. © formuladen.com

Evaluate Formula @
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3.2) Cross-Sectional Area of Compressive Reinforcing Formula (af

Formula

By - M'
e e o
m - Igc - deff

49.5kN*m - 16.5kN*m
20.6126mm* =

Example with Units

8:50.03mPa - 4m

Evaluate Formula @

3.3) Total Cross-Sectional Area of Tensile Reinforcing Formula (af

 Emm
MbR 53 N*m
A.=8- 13.1964m* =8 - ——— "
s 7 - fS . DB 7-1.7pa - 2.7m

Evaluate Formula @

4) Singly Reinforced Rectangular Sections Formulas @

4.1) Area of Tension Reinforcement given Steel Ratio Formula (af

B o |

A= ( Psteel ratio " P * d')

4.2) Beam Width given Steel Ratio Formula (af

Example with Units

7.58m* = (37.9 - 26.5mm - 7547.15mm )

Evaluate Formula @

 zm
A 10m?
b= 34.9605mm =

v
d" - Psteel ratio

7547.15mm - 37.9

Evaluate Formula @

4.3) Distance from Extreme Compression to Centroid given Steel Ratio Formula (]

 m
A 10m?
d = 9956.6884mm =

b - Pieel ratio

4.4) Lever Arm Depth Factor Formula (af

26.5mm - 37.9

Evaluate Formula @

. EEm

0.61
0.7967 =1 - (T)

4.5) Modular Ratio Formula (af

Evaluate Formula @

. © formuladen.com

Example with Units

1000 ksi

43915.6515 = ———
0.157 mpa

Evaluate Formula [
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4.6) Steel Ratio Formula (af

 m
- _A 50.0001 = 10w
Psteel ratio = T ' 26.5mm - 7547.15mm

4.7) Stress in Steel with Tension Reinforcement only Formula (af

MR Formui: |

m- fcomp stress * (1 - k)

frc =
TS K

- © formuladen.com

255.7377 kgt/m* =

Example with Units Evaluate Formula B

8- 50kgt/m - (1-0.61)
0.61
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Constants, Functions,
Measurements used in list of Design

Variables used in list of Design of
Beam and Slab Formulas above

of Beam and Slab Formulas above

A Area of Tension Reinforcement (Square Meter)

Ab Area of Bar (Square Millimeter)
Acs Cross-Sectional Area (Square Meter)

As- Area of Compression Reinforcement (Square
Millimeter)

b Beam Width (Millimeter)

By Bending Moment of Considered Section
(Kilonewton Meter)

d' Distance from Compression to Centroid
Reinforcment (Millimeter)

Dg Depth of Beam (Meter)
d g5 Effective Depth of Beam (Meter)

E . Modulus of Elasticity of Concrete
(Megapascal)

Es Modulus of Elasticity of Steel (Kilopound Per
Square Inch)

f. 28 Day Compressive Strength of Concrete
(Megapascal)

fcomp stress Compressive Stress at Extreme

Concrete Surface (Kilogram-Force per Square
Meter)

fEC Extreme Compressive Stress of Concrete
(Megapascal)

fg Reinforcement Stress (Pascal)

f1g Tensile Stress in Steel (Kilogram-Force per
Square Meter)

fysteel Yield Strength of Steel (Megapascal)

I,, Length of Span (Meter)

j Constant j

k Ratio of Depth

La Additional Embedment Length (Millimeter)
Ld Development Length (Millimeter)

m Modular Ratio

M' Bending Moment of Singly reinforced Beam
(Kilonewton Meter)

- © formuladen.com

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Millimeter (mm), Meter
(m)

Length Unit Conversion @

Measurement: Area in Square Millimeter (mm?),
Square Meter (m?)

Area Unit Conversion B

Measurement: Pressure in Newton per Square
Millimeter (N/mm?), Megapascal (MPa), Pascal
(Pa), Kilopound Per Square Inch (ksi), Kilogram-
Force per Square Meter (kgf/m?)

Pressure Unit Conversion @

Measurement: Energy in Newton Meter (N*m)
Energy Unit Conversion @

Measurement: Force in Kilonewton (kN)
Force Unit Conversion @

Measurement: Moment of Force in Newton
Meter (N*m), Kilonewton Meter (kN*m)
Moment of Force Unit Conversion @
Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion B
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. Mn Computed Flexural Strength (Megapascal)
My Moment in Structures (Newton Meter)
« Mbg Bending Moment (Newton Meter)

. Vu Applied Shear at Section (Newton per Square
Millimeter)

o W)gaq Vertical Load (Kilonewton)

* Psteel ratio Steel Ratio
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Method Formulas B Formulas B
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.CM

A Percentage growth @ e E] LCM calculator @
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