Important Roof Live Loads Formulas PDF

Formulas

List of 48

Examples )
Important Roof Live Loads Formulas

with Units

1) Roof Live Load Formula [
Example with Units Evaluate Formula (@

Lg=20-R;-R, | | 18.18x =20-1.01-0.90

2) Roof Live Load when Tributary Area Les in Range 200 to 600 square feet Formula B
Evaluate Formula [

Le=20- (1,2 -0.001 - At) ‘R, | | 17.9498x =20 (1.2-0.001-2182.782¢ ) - 0.90

3) Tributary Area given Roof Live Load Formula @
[Fomuia]

Lg 2092.9826f = 1000 (12 ( 18.1n ))
A =1000-( 1.2 - —— . v = ol e
t 20-R, 20-0.90

4) Seismic Loads Formulas @

4.1) Building Height for other Buildings given Fundamental Period Formula (af

4
56.9128 0170; )*
. ft = 0.02

4.2) Building Height for Reinforced Concrete Frames given Fundamental Period Formula (af

Example with Units Evaluate Formula @

4

3314530 = [ 2270
. ft = 0.03
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(af

4.3) Building Height for Steel Eccentrically Braced Frames given Fundamental Period Formula

-

Example with Units

4
0.170s \?
33.1453% =
0.03

Evaluate Formula @

4.4) Building Height for Steel Frame given Fundamental Period Formula (af

Formula

Example with Units

4
h T ’
n " 10.035

4
6o 0.170s \?
6.98731 = | G035

4.5) Fundamental Period for other Buildings Formula B

Evaluate Formula [

Formula

Example with Units

3

0.1104s = 0.02- 32 *

Evaluate Formula @

4.6) Fundamental Period for Reinforced Concrete Frames Formula (af

Formula

Example with Units

3
0.1656s = 0.03- 32

Evaluate Formula @

4.7) Fundamental Period for Steel Eccentrically Braced Frames Formula (af

Formula

4.8) Fundamental Period for Steel Frames Formula (af

Example with Units

3

0.1656s5 = 0.03- 32 *

Evaluate Formula [

3
T =0.035-h,*

Example with Units

3

0.19325 = 0.035- 32 3

Evaluate Formula @

4.9) Fundamental Period given Seismic Response Coefficient Formula (af

Example with Units

. © formuladen.com

3

054 \?
0.1714s = | 1.2~
6-0.35

Evaluate Formula @
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4.10) Lateral Force Formula (af

Evaluate Formula @

Formula Example with Units

44000N

8.3827kipf =
1.18

4.11) Lateral Seismic Force Formula [

Example with Units Evaluate Formula @

44090.7727N = 1.18 - 8.40kipf

4.12) Response Modification Factor Formula (af

M Foria | ST
Cy 0.54
R=1.2- - 6.0331 = 1.2+ 7
Cg- T3 0.35-0.170s 3

4.13) Response Modification Factor by Velocity Dependent Structures Formula @

m Evaluate Formula @
1.5
10.7143 = 2.5 ——
0.35

4.14) Seismic Coefficient for Short Period Structures Formula (af

_m Example with Units EvalUateliommula B

2
0.35-<6~0.17055>
Cg=— 7 0.537 =

v 1.2 1.2

4.15) Seismic Coefficient for Velocity Dependent Structures Formula (a1

[ Exampl | Evaluate Formula [
6
0.84 = 035 - —
2.5

4.16) Seismic Response Coefficient given Base Shear Formula (af

Example with Units Evaluate Formula (@

8.40 kipf
106.75kN

0.35 =
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4.17) Seismic Response Coefficient given Fundamental Period Formula (a1
Evaluate Formula @

_ Emm
C 0.54

Cg=12- 0.3519 = 1.2~

2
6-0.170s 3

\4

z
3

R-T
4.18) Seismic Response Coefficient given Seismic Coefficient for Velocity Dependent

Structures Formula @

Formula Iwg
1.5

0.625 =2.5- —
6

Evaluate Formula [

8.40kipf
106.7573kN = ————
0.35

Evaluate Formula [

4.20) Total Lateral Force Acting in Direction of each of Principal Axis Formula B
8.3994kipf = 0.35 - 106.75kN

4.21) Vertical Distribution Factor given Lateral Force Formula (af

Evaluate Formula @

Example with Units
44000nN
11776 = ———
8.4 0 kipf

5) Snow Loads Formulas
5.1) Ground Snow Load given Roof Snow Load Formula (af

Example with Units

12psf
0.7-0.80-1.21-0.8

Py
22.137psf =

Pp,=——
& 0.7-Co-Cp-1

5.2) Ground Snow Load using Roof Type Formula (af

Evaluate Formula @

Formula Example with Units
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5.3) Importance Factor for End Use using Roof Snow Load Formula (af

 mm
P 12 pst
[=— | ]o09839= -
0.7 Co - Cy- pg 0.7-0.80 - 1.21 - 18psf

5.4) Importance Factor using Roof Type Formula @

Evaluate Formula @

Formula

Example with Units

5.5) Roof Snow Load Formula (af

Evaluate Formula @

Pr=07-Co-C-1-P,

Example with Units

9.7574pst = 0.7-0.80 - 1.21 - 0.8 - 18psf

5.6) Roof Snow Load given Roof Type Formula @

Evaluate Formula [

Formula

5.7) Thermal Effects factor given Roof Snow Load Formula (af

43.2psf =08-3: 18psf

Example with Units

Evaluate Formula @

 Emm
P 12 pst
€= —— | | 14881 = -
0.7-Cy- 1 pg 0.7-0.80 - 0.8 - 18psf

5.8) Wind Exposure Factor given Roof Snow Load Formula (af

Evaluate Formula @

 Emm
P 12 pst
- f 0.9839 = b
©T07-¢-1-p, 0.7-1.21- 0.8 - 18pst

6) Wind Loads Formulas @

Evaluate Formula @

6.1) Basic Wind given Velocity Pressure Formula (]

Formula

v q
B
0.00256 - K, - K, - Ky - I

Example with Units

20 pai/ft

29.6107m/s =
0.00256-0.85-25-0.78-0.8

. © formuladen.com
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6.2) Equivalent Static Desigh Wind Pressure Formula (af

Formula

Example with Units

14.88pay/f> = 20pdy/fe> - 1.20 - 0.62

Evaluate Formula @

6.3) External Pressure Coefficient as given by ASCE 7 Formula (a1

Formula

Example with Units

_p+qi'GCpt
" G.q

6.4) Gust Effect Factor as given by ASCE 7 Formula (a1

14.88pdi/fz + 15pay/e2 - 0.91
1.20 - 20pdy/fe?

1.1887 =

Evaluate Formula @

Formula

Example with Units

p+qi'GCpt
G= —m8 ——
q'cep

6.5) Gust Response Factor using Wind Pressure Formula (]

14.88pdi/f> + 15pdy/fe - 0.91
20pai/fez - 0.95

1.5016 =

Evaluate Formula @

6.6) Importance Factor given Velocity Pressure Formula (af

Formula

Example with Units

_ 14.88pai/ft
20pay/? - 0.62

Evaluate Formula @

!mg Example with Units
q 20 pdi/fe

[ =

0.00256- K, - K, - K4 - Vg

6.7) Importance Factor using Velocity Pressure Formula (af

0.8 =

0.00256- 0.85-25-0.78 - 29.6107 m/s :

Evaluate Formula @

IWE Example with Units
q 20 padi/fe?

I =
2
0.00256 - K, - K, - Ky - Vg

0.8 = >
0.00256 - 0.85 - 25 - 0.78 - 29.6107 m/s

Evaluate Formula @

6.8) Internal Pressure Coefficient as given by ASCE 7 Formula @

[Formuia |
~ (q G- Cep) -p 0528 — (20payse - 1.20 - 0.95) - 14.88pa/se
cht = q— 15 pdi/fe2
1

- © formuladen.com

Evaluate Formula [
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https://www.formuladen.com/en/equivalent-static-design-wind-pressure-formula/Formula-8533
https://www.formuladen.com/en/external-pressure-coefficient-as-given-by-asce-7-formula/Formula-8722
https://www.formuladen.com/en/external-pressure-coefficient-as-given-by-asce-7-formula/Formula-8722
https://www.formuladen.com/en/gust-effect-factor-as-given-by-asce-7-formula/Formula-8715
https://www.formuladen.com/en/gust-effect-factor-as-given-by-asce-7-formula/Formula-8715
https://www.formuladen.com/en/gust-response-factor-using-wind-pressure-formula/Formula-8535
https://www.formuladen.com/en/gust-response-factor-using-wind-pressure-formula/Formula-8535
https://www.formuladen.com/en/importance-factor-given-velocity-pressure-formula/Formula-8695
https://www.formuladen.com/en/importance-factor-given-velocity-pressure-formula/Formula-8695
https://www.formuladen.com/en/importance-factor-using-velocity-pressure-formula/Formula-8699
https://www.formuladen.com/en/importance-factor-using-velocity-pressure-formula/Formula-8699
https://www.formuladen.com/en/internal-pressure-coefficient-as-given-by-asce-7-formula/Formula-8727
https://www.formuladen.com/en/internal-pressure-coefficient-as-given-by-asce-7-formula/Formula-8727
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

6.9) Pressure Coefficient using Wind Pressure Formula (af

Evaluate Formula @

Example with Units

_ 14.88pay/ft?
20pay/fe? - 1.20

6.10) Topographic Factor given Velocity Pressure Formula (af

[ Formuia
20 pdi/fe2
Kzt _ q . 25 — pdl/ft _
0.00256 - KZ -1 Kd . VB 0.00256-0.85-0.8-0.78 - 29.6107 m/s

6.11) Velocity Pressure Formula (]

Evaluate Formula (@

2
q=0.00256-KZ~Kzt-Kd~(VB )~1

Example with Units

20payfr = 0.00256- 0.85-25-0.78 - (29.6107m/s 2) -0.8

6.12) Velocity Pressure as given by ASCE 7 Formula (a1

 Emm Example with Units Evaluate Formula
+ q; - GC 14.88pdi/fz + 15pdyfe - 0.91
q= 2B | 25,0263 payee = P b/
G- Cep 1.20 - 0.95

6.13) Velocity Pressure at given Point as given by ASCE 7 Formula (af

—m Example with Units Eglateliomul B
(q G- Cep) - | | 57033, = (20paye - 1.20 - 0.95) - 14.88pd/i2
qi = T ' ’ 0.91
pt
6.14) Velocity Pressure using Wind Pressure Formula (af
Formula Example with Units
14.88pay/ft
20pdi/f? = —m—
1.20 - 0.62
6.15) Wind Directionality Factor given Velocity Pressure Formula (af
[Fomuia]
20 pd/fe?
Ky = d _| [ o078 = e .
0.00256 - K, - K, - - Vg 0.00256- 0.85 - 25 - 0.8 - 29.6107 m/s
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https://www.formuladen.com/en/pressure-coefficient-using-wind-pressure-formula/Formula-8537
https://www.formuladen.com/en/pressure-coefficient-using-wind-pressure-formula/Formula-8537
https://www.formuladen.com/en/topographic-factor-given-velocity-pressure-formula/Formula-8698
https://www.formuladen.com/en/topographic-factor-given-velocity-pressure-formula/Formula-8698
https://www.formuladen.com/en/velocity-pressure-formula/Formula-8556
https://www.formuladen.com/en/velocity-pressure-formula/Formula-8556
https://www.formuladen.com/en/velocity-pressure-as-given-by-asce-7-formula/Formula-8701
https://www.formuladen.com/en/velocity-pressure-as-given-by-asce-7-formula/Formula-8701
https://www.formuladen.com/en/velocity-pressure-at-given-point-as-given-by-asce-7-formula/Formula-8702
https://www.formuladen.com/en/velocity-pressure-at-given-point-as-given-by-asce-7-formula/Formula-8702
https://www.formuladen.com/en/velocity-pressure-using-wind-pressure-formula/Formula-8534
https://www.formuladen.com/en/velocity-pressure-using-wind-pressure-formula/Formula-8534
https://www.formuladen.com/en/wind-directionality-factor-given-velocity-pressure-formula/Formula-8697
https://www.formuladen.com/en/wind-directionality-factor-given-velocity-pressure-formula/Formula-8697
https://www.formuladen.com/en/pressure-coefficient-using-wind-pressure-formula/Formula-8537
https://www.formuladen.com/en/pressure-coefficient-using-wind-pressure-formula/Formula-8537
https://www.formuladen.com/en/topographic-factor-given-velocity-pressure-formula/Formula-8698
https://www.formuladen.com/en/topographic-factor-given-velocity-pressure-formula/Formula-8698
https://www.formuladen.com/en/velocity-pressure-formula/Formula-8556
https://www.formuladen.com/en/velocity-pressure-formula/Formula-8556
https://www.formuladen.com/en/velocity-pressure-as-given-by-asce-7-formula/Formula-8701
https://www.formuladen.com/en/velocity-pressure-as-given-by-asce-7-formula/Formula-8701
https://www.formuladen.com/en/velocity-pressure-at-given-point-as-given-by-asce-7-formula/Formula-8702
https://www.formuladen.com/en/velocity-pressure-at-given-point-as-given-by-asce-7-formula/Formula-8702
https://www.formuladen.com/en/velocity-pressure-using-wind-pressure-formula/Formula-8534
https://www.formuladen.com/en/velocity-pressure-using-wind-pressure-formula/Formula-8534
https://www.formuladen.com/en/wind-directionality-factor-given-velocity-pressure-formula/Formula-8697
https://www.formuladen.com/en/wind-directionality-factor-given-velocity-pressure-formula/Formula-8697
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

6.16) Wind Pressure as given by ASCE 7 Formula (a1

Example with Units Evaluate Formula (@

p=q-G- Cep -qp- GCpt 9.15pai/fz = 20pai/eez - 1.20 - 0.95 - 15pay/se - 0.91
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https://www.formuladen.com/en/wind-pressure-as-given-by-asce-7-formula/Formula-8700
https://www.formuladen.com/en/wind-pressure-as-given-by-asce-7-formula/Formula-8700
https://www.formuladen.com/en/wind-pressure-as-given-by-asce-7-formula/Formula-8700
https://www.formuladen.com/en/wind-pressure-as-given-by-asce-7-formula/Formula-8700
https://www.formuladen.com/en/
https://www.formuladen.com/en/
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Variables used in list of Roof Live
Loads Formulas above

« A Tributary Area (Square Foot)
« C Roof Type

. Ca Seismic Coefficient for Velocity Dependent
« Cg Wind Exposure Factor

. Cep External Pressure Coefficient

+ Cp, Pressure Coefficient

« Cg Seismic Response Coefficient

« C; Thermal Effects Factor

« Cyx Vertical Distribution Factor

. C,, Seismic Coefficient for Short Period
Structures

- Fy Lateral Seismic Force (Newton)

« G Gust Response Factor

« GCp¢ Internal Pressure Coefficient
« hy, Height of Building (Foot)

« | Importance Factor for End Use
« Kg Wind Directionality Factor

« K Velocity Exposure Coefficient
« K¢ Topographic Factor
o L¢Roof Live Load (Newton)

« P Wind Pressure (Poundal per Square Foot)
« PsRoof Snow Load (Pounds per Square Foot)

. Pg Ground Snow Load (Pounds per Square Foot)

« q Velocity Pressure (Poundal per Square Foot)

« (; Velocity Pressure at Point (Poundal per Square

Foot)
« R Response Modification Factor
Ry Reduction Factor for Size of Tributary Area
« Ry Reduction Factor for Slope of Roof
« T Fundamental Period (Second)
« V Lateral Force (Kilopound-Force)
. VB Basic Wind Speed (Meter per Second)

- © formuladen.com

Constants, Functions,
Measurements used in list of Roof
Live Loads Formulas above

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 Foot (ft)

Length Unit Conversion @

Measurement: Time in Second (s)

Time Unit Conversion B

Measurement: Area in Square Foot (ft?)

Area Unit Conversion @

Measurement: Pressure in Pounds per Square
Foot (psf), Poundal per Square Foot (pdl/ft?)
Pressure Unit Conversion B

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion B

Measurement: Force in Newton (N), Kilopound-
Force (kipf), Kilonewton (kN)

Force Unit Conversion @
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https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Time-Conversions/Measurement-5
https://www.unitsconverters.com/en/Time-Conversions/Measurement-5
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

« W Total Dead Load (Kilonewton)
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Download other Important Structural Engineering PDFs

¢ Important Roof Live Loads

Formulas @
Try our Unique Visual Calculators
° % Percentage increase (@ o ;§ HCF calculator @

4 Mixed fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch
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https://www.visualpercentagecalculator.com/en/percentage-increase/Perc-18
https://www.visualpercentagecalculator.com/en/percentage-increase/Perc-18
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
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
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https://www.formuladen.com/PDF/Nodes/5632/Lista-Wa%c5%bcny-Obciazenia-na-zywo-na-dachu-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/5632/Lijst-van-Belangrijk-Dak-live-loads-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

