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List of 15 Stresses at Bends Formulas

Stresses at Bends @&

1) Angle of Bend given Buttress Resistance @
Open Calculator @

Pgr

(2 Ac) - ((E=550) + Py

eb:2-asin

1500kN

(2- 13m7) - ((W) + 4.97KN /e

B 36.0446° = 2- asin

2) Angle of Bend given Head of Water and Buttress Resistance @
Open Calculator @

Ppr
(2 ’ ACS) ’ ((W) + (Ywater : Hliquid))

Gb:2-asin

1500kN
(2 13m?) - ((W) + (9.81KN/m - 0.46m) )

@36.13629“ =2.asin

8

3) Area of Section of Pipe given Buttress Resistance L‘:

Open Calculator @'

B Ppr
O (=) ) ()
1500kN

(2) - ((W) + 72_01kN/mz) -sin(%)

@ 9.573679m? =
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4) Area of Section of Pipe given Head of Water l'_’,'

Acs:

Tikn Open Calculator (%'

2
(Ywater : Hliquid) + (Ywateré}vm) )

482.7kN

(9.81kN /1’ - 0.46m) + (—Q'SIkN/ (G0 Tm/o) )

a 13.16246m? =

5) Area of Section of Pipe given Head of Water and Buttress Resistance @

Open Calculator @'

A — 2 Ppr
(2)- <(%> + (Ywater * Hliquid)) 'Sin(%)

1500kN

(2) - (LN LRIOTY 4 (9 81N /me - 0.46m) ) - sin( 252°)

@ 13.04758m? =

6) Area of Section of Pipe given Total Tension in Pipe ['_‘:

Acs:

Tixn Open Calculator (%'

(Put) + (#)

[g]

482.7kN
(4.97kN /m?) + (9.81kN/m3-(5.67m/s)2>

@ 13.00031m? =

]

7) Buttress Resistance using Angle of Bend @

V2 0 Open Calculator (%'
PBR = (2 : ACS) : Ywater —w + bi] - Sln(%)

[s]
. . ( (5:67m/s)” N\ . [36.0°
B 836.9469kN = (2 13m°) - (((9.81kN/m : (T)) +72.01kN/m> ~sm< 5 >>
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8) Buttress Resistance using Head of Water @

Open Calculator (&'

water V2w 0
Pgpr = (2 : ACS) . w + (Ywater ’ H) : Sln(%)

g
ex

9.81kN /1’ - ((5.67m/s)2>
1440.655kN = | (2 - 13m?) -

(g]

+ (9.81kN/m? - 15m) 'Sin<36éo >

9) Head of Water given Buttress Resistance L‘a

Open Calculator @'

Pgr _ ( Ywater'vﬁw )
. (o
(Q.ACS).SH](?) [g]

Ywater

BH-

1500kN B (9.81kN/m*-(5.67m/s)2 )) \

_ ( ( (2'13m1)-sin(%) .
B 15.75294m = i

10) Head of Water given Total Tension in Pipe L‘n

N
o M Open Calculator (§
Lt ( (g]
Hliquid = A
Ywater * {3cs
482.7kN — (9'81kN/m3-13m2'(5<67m/s)2 )
' ]
0.506716m =
@ " 9.81kN/m’ - 13m?

11) Internal Water Pressure using Buttress Resistance @

) Open Calculator @
PBR Ywater (Vfw)

Pi: -

2~Acs~sin(97b) g]

1500kN 9.81kN /m' - ((5.67m/s)?)
2 - 13me - sin(342) a gl
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12) Internal Water Pressure using Total Tension in Pipe C’a

Tomn Ywater ° (V?W) Open Calculator (%'
. — | me ) | e AW
@r ( A > lg]

Cs

1.36MN> - 9.81kN/m? - ((5.67m/8)2)

) 72.4555kN /m* = (
13m>? lg]

13) Velocity of Flow of Water given Buttress Resistance @

Open Calculator @'

BV = Per )—Pi < [g] )

(2 : Acs) : Sin(%’ Twater

1500kN [g] )
10.70734m/s =  _72.01kN/m? | - [ —
a / J ( (2-13m2) -sin(M) / ) <9.81kN/m3

2

14) Velocity of Flow of Water given Total Tension in Pipe G‘

Open Calculator @'

BV - \/ (T = (P A} (2 )

Ywater

a 5.670078m/s = \/(482.7kN — (4.97kN/m? - 13m?)) - <m>

15) Velocity of Flow of Water with known Head of Water and Buttress Resistance @

Open Calculator &'

P
Vfw - < [g] ) . = ) —H- Ywater

. 0
Ywater 2. ACS . Sln(Tb

1500k
() 39.53272m /s = <7[g] > : SOOKN 5 9.81KN /m
9.81kN/m? 2.13m?- sin(%)
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Variables Used

o A, g Cross-Sectional Area (Square Meter)

o H Head of the Liquid (Meter)

. Hliquid Head of Liquid in Pipe (Meter)

o PpR Buttress Resistance in Pipe (Kilonewton)

e Pj Internal Water Pressure in Pipes (Kilonewton per Square Meter)

. Pwt Water Pressure in KN per Square Meter (Kilonewton per Square Meter)
o Tnn Total Tension of Pipe in MN (Meganewton)

 Tikn Total Tension in Pipe in KN (Kilonewton)

Vg, Velocity of Flowing Water (Meter per Second)

« V,, Flow Velocity of Fluid (Meter per Second)

* Ywater Unit Weight of Water in KN per Cubic Meter (Kilonewton per Cubic Meter)
. eb Angle of Bend in Environmental Engi. (Degree)
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Constants, Functions, Measurements used

¢ Constant: [g], 9.80665
Gravitational acceleration on Earth
e Function: asin, asin(Number)
The inverse sine function, is a trigonometric function that takes a ratio of two sides of a right triangle and
outputs the angle opposite the side with the given ratio.
¢ Function: 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.
e Function: 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)
Length Unit Conversion L‘J
e Measurement: Area in Square Meter (m?)
Area Unit Conversion C‘:
¢ Measurement: Pressure in Kilonewton per Square Meter (kN/m?)
Pressure Unit Conversion L':
e Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion G
e Measurement: Force in Kilonewton (kN), Meganewton (MN)
Force Unit Conversion @
e Measurement: Angle in Degree (°)
Angle Unit Conversion @
¢ Measurement: Specific Weight in Kilonewton per Cubic Meter (kN/m?)
Specific Weight Unit Conversion L‘:

a © calculatoratoz.com. A softusvista inc. venture!


https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140

Stresses at Bends Formulas... 8/8

Check other formula lists

¢ Internal Water Pressure Formulas @ o Stresses at Bends Formulas @

( Feel free to SHARE this document with your friends! )

PDF Available in

Please leave your feedback here...

a © calculatoratoz.com. A softusvista inc. venture!


https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Stresses%20at%20Bends%20Formulas
https://www.calculatoratoz.com/en/internal-water-pressure-Calculators/CalcList-4410
https://www.calculatoratoz.com/en/stresses-at-bends-Calculators/CalcList-4414
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_en.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_es.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_fr.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_de.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_ru.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_it.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_pt.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_pl.PDF
https://www.calculatoratoz.com/PDF/Nodes/4414/Stresses-at-bends-Formulas_nl.PDF

