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1) Bond and Anchorage for Reinforcing Bars Formulas @

1.1) Beam Effective Depth given Bond Stress on Bar Surface Formula (af

[Formula]
PN 320N
j - u- Summation 0.8-10N/m? - 10.01m
1.2) Bond Stress on Bar Surface Formula (af
[Fomuis
xS 320N
u= 9.99N/m? = —mm8m ——
j - degr - Summation 0.8-4m -10.01m

1.3) Tensile Reinforcing Bars Perimeters Sum given Bond Stress on Bar Surface Formula (af

Evaluate Formula [
S 320N
Summationy = ——— 10m = —m
N deff' u 0.8:4m - 10N/m?
1.4) Total Shear given Bond Stress on Bar Surface Formula (af
 g=m

¥S = u- (J- g+ Summationo) 320.32n = 10N/m? - (0.8 4m - 10.01m )

2) Shear Reinforcement Formulas @

2.1) 28 Day Concrete Compressive Strength given Development Length for Hooked Bar

Formula @
[ Formula | Example with Units_ Sallvele ol

2 2
: 1200 1.291m
f = 1200 Dy 15.0001mMpa = <—>
¢ Ld 4’00“1“1
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2.2) Area of Steel Required in Vertical Stirrups Formula (af

VS *S 100mpa - 50.1mm
A= | | "™ " 50w 510t
fYsteel - Deentroid MPa * 51Ul mm

2.3) Bar Diameter given Development Length for Hooked Bar Formula @

Evaluate Formula [
(Ld) ) \/f_c (4—00mm ) . 15mpa
Db:—1200 1.291m = 1200

2.4) Development Length for Hooked Bar Formula (af

Formula Example with Units Evaluate Formula [

1200- 1.291m

,15MPa

2.5) Nominal Reinforcement Shear Strength for Stirrup Area with Support Angle Formula (a1

400.0017 mm =

[Formua]
Vo= Ay Ygee -sin (@) | | 62500mpa = 500mm? - 250mpa - sin ( 30° )
2.6) Nominal Shear Strength of Concrete Formula (af
Vi Deentroid
Ve = 1'9’\/f—c+ (2500'pw) ' B—M ’ (bw'Dcentroid)

100.1kN - 51.01mm
71.3871mra = | 1.9+ [15mra + [ (2500-0.08) - STy Sr— - (50.00011mm - 51.01mm )
.J kN*m

2.7) Nominal Shear Strength Provided by Reinforcement Formula (af

Example with Units Evaluate Formula (@

100mMpa = 190MmPa - 90 MPa

Formula

n-

C
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2.8) Stirrup Area given Stirrup Spacing in Practical Design Formula (af

Evaluate Formula @

A

v:(s)'

Vu - 2-q>-\/f_c-deff~bw

D - fy . deff

Example with Units

2119.7275mm* = (50.1mm ) -

1275kN - | 2-0.75- [15MPa - 4m - 300mm

0.75:9.99Mpa + 4m

2.9) Stirrup Area given Support Angle Formula (af

Vs 200N
A, = —-sin(a) 10010.01mm* = —————-sin( 30° )
fy 9.99 mpa

2,

10) Stirrup Spacing for Practical Design Formula (af

Evaluate Formula (@

s =

Ay D 1Yol degr

(Vu)- (Z'CD)' fc'bw'deff

Example with Units

295.7346mm =

500mm? - 0.75 - 250Mpa - 4m

(1275&8 ) - (2-0.75) - [15mpa - 300mm - 4m

2.11) Stirrups area for Inclined Stirrups Formula (af

Evaluate Formula @

S
A =
v (sin(a)+cos(a))-fy-deff

Vs -

Example with Units

183.5623 mm? = 200kN - 50.1mm
. mm* = (sin( 30° ) + COS(30° ) ) - 9.99mpa - 4m
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2.12) Ultimate Shear Capacity of Beam Section Formula (af

. EEZm Example with Units Evaluate Formula [

v, = (Vc + Vs) 190mpa = ((90mpa + 100Mpa )
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Variables used in list of Design for
Beams and Ultimate Strength for
Rectangular Beams with Tension

Reinforcement Formulas above

« Ag Area of Steel required (Square Millimeter)
. A, Stirrup Area (Square Millimeter)
« By Bending Moment of Considered Section

(Kilonewton Meter)
. by, Width of Beam Web (Millimeter)

« bw Breadth of Web (Millimeter)
o Dy, Bar Diameter (Meter)

« Dcentroid Centroidal Distance of Tension
Reinforcement (Millimeter)

o dgsf Effective Depth of Beam (Meter)

. fc 28 Day Compressive Strength of Concrete
(Megapascal)

. fy Yield Strength of Reinforcement (Megapascal)

o fysteel Yield Strength of Steel (Megapascal)

« j Constant]j

. Ld Development Length (Millimeter)

« S Stirrup Spacing (Millimeter)

- Summationg Perimeter Sum of Tensile Bars
(Meter)

« U Bond Stress on Surface of Bar (Newton per
Square Meter)

« V. Nominal Shear Strength of Concrete
(Megapascal)

« V|, Ultimate Shear Capacity (Megapascal)

. Vs Nominal Shear Strength by Reinforcement
(Megapascal)

« V|, Shear Force in considered Section

(Kilonewton)

« Vs Strength of Shear Reinforcement (Kilonewton)

« VU Design of Shear Stress (Kilonewton)
« 0O Angle at which Stirrup is inclined (Degree)

« P,y Reinforcement Ratio of Web Section

« XS Total Shear Force (Newton)
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Measurements used in list of Design
for Beams and Ultimate Strength for

Rectangular Beams with Tension
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Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sin, sin(Angle)

Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.
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 Meter (m), Millimeter
(mm)

Length Unit Conversion @

Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion @

Measurement: Pressure in Newton per Square
Meter (N/m?), Megapascal (MPa)

Pressure Unit Conversion @

Measurement: Force in Newton (N), Kilonewton
(kN)

Force Unit Conversion @

Measurement: Angle in Degree (°)

Angle Unit Conversion @

Measurement: Moment of Force in Kilonewton
Meter (kN*m)

Moment of Force Unit Conversion @
Measurement: Stress in Megapascal (MPa)
Stress Unit Conversion B
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« @ Capacity Reduction Factor

. © formuladen.com Important Design for Beams and Ultimate Strength for Rectangular Beams with Tension

Reinforcement Formulas PDF... 6/7



https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Concrete Structures PDFs

¢ Important Properties of Basic Material ® Important Design of Compression

of Concrete Structures Formulas B Members Formulas B
¢ Important Design for Beams and e |mportant Design of Retaining Walls
Ultimate Strength for Rectangular Formulas @

Beams with Tension Reinforcement e Important Design of Two Way Slab
Formulas System and Footing Formulas [

Try our Unique Visual Calculators

o WA Reverse percentage @ . @ HCF calculator

. Simple fraction [

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian ltalian Portuguese Polish Dutch

- © formuladen.com Important Design for Beams and Ultimate Strength for Rectangular Beams with Tension 717

Reinforcement Formulas PDF...



https://www.formuladen.com/en/-properties-of-basic-material-of-concrete-structures-formulas/FormulaList-4525
https://www.formuladen.com/en/-properties-of-basic-material-of-concrete-structures-formulas/FormulaList-4525
https://www.formuladen.com/en/design-for-beams-and-ultimate-strength-for-rectangular-beams-with-tension-reinforcement-formulas/FormulaList-11128
https://www.formuladen.com/en/design-for-beams-and-ultimate-strength-for-rectangular-beams-with-tension-reinforcement-formulas/FormulaList-11128
https://www.formuladen.com/en/design-of-compression-members-formulas/FormulaList-4540
https://www.formuladen.com/en/design-of-compression-members-formulas/FormulaList-4540
https://www.formuladen.com/en/design-of-retaining-walls-formulas/FormulaList-11359
https://www.formuladen.com/en/design-of-retaining-walls-formulas/FormulaList-11359
https://www.formuladen.com/en/design-of-two-way-slab-system-and-footing-formulas/FormulaList-4541
https://www.formuladen.com/en/design-of-two-way-slab-system-and-footing-formulas/FormulaList-4541
https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.formuladen.com/PDF/Nodes/11128/List-of-Important-Design-for-beams-and-ultimate-strength-for-rectangular-beams-with-tension-reinforcement-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/11128/Lista-de-Importante-Diseno-para-vigas-y-resistencia-ultima-para-vigas-rectangulares-con-refuerzo-a-traccion-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11128/Liste-de-Important-Conception-des-poutres-et-resistance-ultime-des-poutres-rectangulaires-avec-armature-de-tension-Formules.PDF
https://www.formuladen.com/PDF/Nodes/11128/Liste-von-Wichtig-Entwurf-fur-balken-und-hochstfestigkeit-fur-rechteckige-balken-mit-zugbewehrung-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/11128/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%a0%d0%b0%d1%81%d1%87%d0%b5%d1%82-%d0%b1%d0%b0%d0%bb%d0%be%d0%ba-%d0%b8-%d0%bf%d1%80%d0%b5%d0%b4%d0%b5%d0%bb-%d0%bf%d1%80%d0%be%d1%87%d0%bd%d0%be%d1%81%d1%82%d0%b8-%d0%b4%d0%bb%d1%8f-%d0%bf%d1%80%d1%8f%d0%bc%d0%be%d1%83%d0%b3%d0%be%d0%bb%d1%8c%d0%bd%d1%8b%d1%85-%d0%b1%d0%b0%d0%bb%d0%be%d0%ba-%d1%81-%d1%80%d0%b0%d1%81%d1%82%d1%8f%d0%bd%d1%83%d1%82%d0%be%d0%b8-%d0%b0%d1%80%d0%bc%d0%b0%d1%82%d1%83%d1%80%d0%be%d0%b8-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/11128/Lista-di-Importante-Progetto-per-travi-e-massima-resistenza-per-travi-rettangolari-con-armatura-tesa-Formule.PDF
https://www.formuladen.com/PDF/Nodes/11128/Lista-de-Importante-Projeto-para-vigas-e-resistencia-maxima-para-vigas-retangulares-com-reforco-de-tracao-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11128/Lista-Wa%c5%bcny-Projektowanie-belek-i-maksymalna-wytrzymalosc-belek-prostokatnych-ze-zbrojeniem-rozciaganym-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/11128/Lijst-van-Belangrijk-Ontwerp-voor-balken-en-ultieme-sterkte-voor-rechthoekige-balken-met-trekwapening-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

