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Back
Insert
EREENENEENENE
X N
L | L
1 | 7
Input values:
Loading q = 3,00 kKN/m
Length | = 500m
Reaction:
q*l
A= — = 7,50 kN
2
q*l
B= — = 7,50 kN
2
Internal forces:
2
q*l
max — 3 = 9,38 kNm
at point:
|
X = — = 2,50 m
2
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
> 1000*1 ‘ 1
fapiy = —*qQ* * F—— = 4,63 mm
Mid 384 ( ) E*l,
Insert
Back
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Back
Insert

Insert
Back
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IEERENE
2 2
L | L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Reaction:
3
A= —=*q*l = 5,63 kN
8
1
B= —*q*l = 1,88 kN
8 q
Internal forces:
Max = Tié*q*l = 5,27 kNm
at point:
X = *| = 1,88 m
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
> 1000*1 ! 1
fapiy = —*qQ* * Ff—— = 2,32 mm
Mid 768 ¢ ( ) E*l

y
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Back
Insert
/{b a /[l/ b |
ERRNE
X 2
L 1 l
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 5,00 m
Load length a = 2,00 m
a
o= T = 0,40
Reaction:
q*a a
A= —1-— = 4,80 kN
| 2
2
q*a
B= = 1,20 kN
2%
Internal forces:
2
A
M ax = 27 q = 3,84 kNm
at point:
A
X = — = 1,60 m
q
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2
1 10007 1)} x g 2+ 27
fug= —="9* 1) *a ¥ = 1,59 mm
Mid 48 q ( ) a E * Iy
Insert
Back
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Back
Insert
Ta t b t aﬁ
L TT4-a
X 2
L 1 l
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Load length b = 3,00 m
[-b
o= = 0,20
[*2
Reaction:
q*b
A= — = 4,50 kN
2
*b
B= — = 4,50 kN
2
Internal forces:
q*b
M ax = ?*(2*I-b) = 7,88 kKNm
at point:
|
X = — = 2,50 m
2
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2 4
1 1000°] 4 5-24%q *16%q
fia= 2z 97 MDA = 3,77 mm
Mid 384 ( ) E*l,
Insert
Back
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Back
Insert
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J(a qb C qb bﬁ
IEEEENE
X 2
L | L
1 | 7
Input values:
Loading q = 3,00 kN/m
Length | = 5,00m
Distance a = 1,00 m
Load length c = 2,00 m
b= l-a-c = 2,00 m
a
o= T = 0,20
b
B= T = 0,40
Reaction:
g*c*(2*b+c)
A= U — = 3,60 kN
2%
g*c*(2*a+c)
B= U EE— = 2,40 kN
2%
Internal forces:
2
max = 2*q+A*a = 5,76 kNm
at point:
A
X = at+t— = 2,20 m
q
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2 4 2 4
1 1000°] 4 5-12%q *+8*q -12*[3 +8*[3
f = I P * * =
Mid 384 ( ) E*l,
Insert
Back

2,61 mm
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Back
Insert
ga /‘J/ b /‘J, aﬁ
ENE T
L 2
L 1 l
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Load length a = 1,00 m
a
o= T = 0,20
Reaction:
A= g*a = 3,00 kN
= g*a = 3,00 kN
Internal forces:
1 2
Max = E*q*a = 1,50 kNm
at point:
|
X = — = 2,50 m
2
(a<x<atb)
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2
! 1000%1)" * o 1570
f . = % * * * * = 0,87 mm
Mid 24 q ( ) a E* Iy
Insert
Back
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Back
Insert

Insert
Back

Ta + b t aﬁ

T
Ab

L |

1 1

Input values:

Loading q =

Length | =

Load increase length a =

Reaction:

A= E*(I -a)
2
q

B= E*(I-a)

Internal forces:
2
q”! * 2
Mmax: 24 (3'4*(1 )
at point:

I
2

X =
Deflection:
E=
Iy =
1 4
fuig = —*q*(1000*I) *

1920

3,00 KN/m

5,00 m

1,00 m

= 0,20

= 6,00 kN
= 6,00 kN
= 8,88 kNm
= 2,50 m

210000,00 N/mm?

25,10*108 mm4

2 4
25-40%q *+16%q

E~I

y

4,34 mm
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Back
Insert
q1wmmm %
X 2
L 1 L
1 | 7

Input values:

Loading g4 = 1,00 kN/m

Loading g, = 3,00 KN/m

Length | = 500m

Reaction:

|
A= (27as *az)"% - 417 kN
|
B= (a +2*q2)*5 = 5,83 kN
Internal forces:
2

Mmax = 0,063*((311 +q2)*| = 6,30 KNm

at point:

X = 0,528 * | = 264 m

forexactq, =0,5*q,

Deflection:

= 210000,00 N/mm?
ly = 25,10*108 mm#
> + 1000*1 ‘ —1

fuia = Zog * DI = 3,09 mm
Insert
Back
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Back
Insert

Insert
Back

mq

X 2
4\/ | 4\/
Input values:
Loading q = 3,00 kKN/m
Length | = 500m
Reaction:
1
A= =*q*l = 2,50 kN
6
1
B = =*q*l = 5,00 kN
3
Internal forces:
1 I2
M = q* = 4,81 kNm
max 9*\/3
at point:
|
X = — = 2,89 m
B
Deflection:
E= 210000,00 N/mm?

ly =

5 4
fuig=  7gg a"(1000%1)

25,10*108 mm*

E*Iy

= 2,32 mm
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L 2
—1/2—4—1/2
/mqm\v\.\
2 2
L | L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Reaction:
1
A= —*q*l = 3,75 kN
4
1
B= —*q*l = 3,75 kN
4
Internal forces:
max = ?E*q*l = 6,25 kNm
at point:
|
X = — = 2,50 m
2
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
1 1000* | ¢ —
fuq= —*q~ * = 2,96 mm
Mid 120 1 ( ) E*l,
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Back
Insert

Insert
Back

F—1/2—+—1/2
M el
oy 2
£ | o
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Reaction:
1
A= —*q*l = 3,75 kN
4
1
B= —*q*l = 3,75 kN
4
Internal forces:
max = Ez*q*l = 3,13 kNm
at point:
|
X = — = 2,50 m
2
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
° 1000* | ¢
fo, . = —*q* * e = 1,67 mm
Mid 640 ( ) E*l,
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Back
Insert
q;vam* d
2 2
L | L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Load length a = 3,00 m
a
o= T = 0,60
Reaction:
q*a
A= T*(3-2*a) = 2,70 kN
q*a
B= T*a = 1,80 kN
Internal forces:
2
q*a
Miax = 3 = 4,18 kNm
at point:
2
X = a*qAl1-—*gq = 2,32 m
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
3
g*(1000*a) ] 5*1000*1-4*1000*a
foo = —_*(1-g)* = 1,78 mm
Mid 45 (1-a E*l,
Insert
Back
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Back
Insert

Insert
Back

Input values:
Loading q =
Length | =
Load length a =

a
I

Reaction:

Internal forces:

q*a

2
Moy = *(I-a+—*a* E)
3 \J3

max 6*|

Deflection:
E =

ly =

3
q*(1000*a) y

fia = 360

2

L

1
3,00 kKN/m
5,00 m
3,00 m
= 0,60
= 3,60 kN
= 0,90 kN
= 2,60 kKNm

210000,00 N/mm?
25,10*108 mm*

,20%1000%1-13*1000"a

1-a) = 1,04 mm

E*Iy
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Back
Insert
X 2
L 1 L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 5,00 m
Reaction:
q*l
A= — = 5,00 kN
3
q*l
B= — = 5,00 kN
3
Internal forces
5
max = E*q* = 7,81 kKNm
at point:
|
X = — = 2,50 m
2
Deflection:
E= 210000,00 N/mm?2
Iy = 25,10*108 mm4
—61 1000*1 ‘
fuig = *q* 1) * = 3,77 mm
Mid 5760 ( ) E*l,
Insert
Back
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Back
Insert

Insert
Back

q quadr. Parabel

X 2
L 1
1 1
Input values:
Loading q =
Length | =
Reaction:
q*l
A= —
24
q*l
B= —
4
Internal forces:
1 * * 2
max = 1195 9
at point:
X = 0,446 *|
Deflection:
E =
Iy =
—11 1000*| ¢
f . = * * * *
Mid 1200 q ( )

3,00 kN/m

5,00m

= 6,25 kN
= 3,75 kN
= 6,73 kKNm
= 2,23 m

210000,00 N/mm?

25,10*108 mm*

E*Iy

3,26 mm
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Back
Insert
‘ /2 /2 i
F
\4
2 2
L | L
1 | 7
Input values:
Force F = 10,00 kN
Length | = 500m
Reaction:
F
A= — = 5,00 kN
2
F
B = — = 5,00 kN
2
Internal forces:
F=*l
M ax = T = 12,50 kNm
at point:
|
X = — = 2,50 m
2
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
1 F*(1000*| 3,1000
fapg= —*F* 1) *—— = 4,94 mm
Mid 48 ( ) E*l,
Insert
Back
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Back
Insert

Insert
Back

e

| |
a
F
\4
D
L
]
Input values:
Force F =
Length | =
Lastabstand a =
b= | -a
a
o= —
|
Reaction:
F*b
A= e —
|
F*a

v9)
I

Internal forces:

F*a*b

max I

at point:
X = a

Deflection:
E =

ly =

fia =

1 3
—*F*(1000*I) *
48

10,00 kN
5,00 m
2,00 m

3,00 m

0,40

6,00 kN

4,00 kN

12,00 kKNm

2,00 m

210000,00 N/mm?
25,10*108 mm*

(3% g-4%g")* 1000

E*Iy

4,66 mm
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Back
Insert
a b a
e
\4 \4
2 2
L | L
1 | 7
Input values:
Force F = 10,00 kN
Length | = 500m
Lastabstand a = 2,00 m
b= [-2*a = 1,00 m
a
o= T = 0,40
Reaction:
A= F = 10,00 kN
B= F = 10,00 kN
Internal forces:
Mox= F*a = 20,00 kNm
at point:
|
X = — = 2,50 m
2
(a<x<ath)
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
3) «
1 3 (3% g-4%g")* 1000
fvid = —*F*(1000*I) * = 9,33 mm
24 E* Iy
Insert
Back
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Back
Insert
Ta ¥ b i
F M
2 A\l 2
L | L
1 | 7
Input values:
Length | = 5,00 m
Moment M = 10,00 kNm
Distance a = 2,00 m
b= [-2*a = 1,00 m
a
o= T = 0,40
Reaction:
M
A= T = 2,00 kN
M
B = - T = -2,00 kN
Internal forces:
| M*a -M*b
Mmax = IF( aZE; | ; | ) = -2,00 kKNm
Insert
Back
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Back
Insert
M, M
L 1 I
1 | 7
Input values:
Length | = 5,00 m
Moment M, = 5,00 KNm
Moment M, = 8,00 KNm
Reaction:
M, -M;,
A= I = 0,60 kN
M, - My
B= - I = -0,60 kN
Internal forces:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
6
1 2 10
16 E* Iy
Insert
Back
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Templates structural formulae

Simple beam with cantilever
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q
q
IR REEREN NN EEEEENNEERENNE
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s I —+- % & ¥ | * I% A
Load Load
q —a b i
o | F
V
Dy 2 X X
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Load Load
Taffb
N4 F M
4% = %ﬂ l—+ ¥ ! F Ik <ﬁ>
Load Load

Pdf-Overview: Templates for structural analysis




Templates structural formulae

Folder: Simple beam with cantilever

Back
Insert
q
RN RN
2
L 1 l | L
1 | 7 K 7
Input values:
Length | = 500m
Loading q = 3,00 kN/m
Cantilever length |, = 2,00 m
Reaction:
2
q
A= _*(| _Ik_)
2 |
2
q |
B= —* k *
2 (I+T+2 Ik)
Internal forces:
2
A
Mpanel,max = 2% q
2
-q* Iy
MCant: 2
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2 12
. q*l 5 2 | 2\ 10
X - - * _*I - *
Mid 32 \12 <] E*
5| 12
f = —q k*( * 3 x| * 2 3>*1O
Cant 24 3 Ik +4*| Ik - E*Iy
Insert
Back

6,30 kN

14,70 kN

6,62 kNm

-6,00 kNm

2,85 mm

-1,00 mm
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Back
Insert
q
EREENENRRERNENE
L 2
L 1 l | L
1 | 7 K 1
Input values:
Length | = 500m
Loading q = 3,00 kN/m
Cantilever length |, = 2,00 m
Reaction:
q*l
A= — = 7,50 kN
2
q*l
B= — = 7,50 kN
2
Internal forces:
2
q*l
Mpanel,max = 8 = 9,38 kKNm
Mcant = 0,00 kNm
Deflection:
E= 210000,00 N/mm?
ly = 25,10*108 mm#
12
f D gt 4,63
id = vy = ,63 mm
Mid 384 1 E°l,
12
-1 0
feant = —= gl *I” = -5,93 mm
Cant o4 q k B Iy
Insert
Back
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Back
Insert
A
L =
L 1 L | L
1 | 7 K 7
Input values:
Length | = 500m
Loading q = 3,00 kN/m
Cantilever length |, = 2,00 m
Reaction:
2
-q* Iy
A= = -1,20 kN
2%
I
B= g1+ = 7,20 kN
2%
Internal forces:
2
-q* i
Mcant = > = -6,00 kNm
Deflection:
E= 210000,00 N/mm?2
Iy = 25,10*108 mm4
12
f -1* *|2*| 2*10 178
. — _— = -1, mm
Mid 32 0 “E"
12
! | ° 4*]1+3%| 10
feamt= =%l *(47 e )* = 4,93 mm
Cant 24 q k ( k) E*Iy
Insert
Back
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Back
Insert
| a b |
F
V
2 =
I 1 I 1 |
1 | g Ik 1
Input values:
Length | = 5,00 m
Force F = 10,00 kN
Cantilever length |, = 2,00 m
Distance a = 2,00 m
b= | -a = 3,00 m
a
o= T = 0,40
Reaction:
*b
A= T = 6,00 kN
F*a
B= _I = 4,00 kN
Internal forces:
F*a*b
Mpax = I = 12,00 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
F*l ’ 1012
_ * 3\ % _
fvia = 28 (3*q-4%¢") e, = 4,66 mm
-F*a*b*I, 1012
f = —F*(l+a)* = -5,31 mm
Cant 6 *| ( ) E * Iy
Insert
Back
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Templates structural formulae Folder: Simple beam with cantilever

Back
Insert
Taffb
F
\%
L 2
L 1 l 1 |
1 | g K 1
Input values:
Length | = 500m
Force F = 10,00 kN
Cantilever length |, = 2,00 m
Distance a = 2,00 m
Reaction:
-F*a
A= | = -4,00 kN
F*(a+l)
B= — = 14,00 kN
Internal forces:
Mcant= -F*a = -20,00 kNm
Deflection:
= 210000,00 N/mm?
ly = 25,10*10% mm*
12
f ! F |2 10 593
L= % * *a* — -5, mm
Mid 16 E*l,
12
1 * F * o * 2 * 10
fCant‘ g a (2*|*|k+3*|k*a_a ) ETIy = 17,71 mm
Insert
Back
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Back
Insert
M
= 2 g
L 1 l |
1 | 7 K
Input values:
Length | = 5,00 m
Moment M = 10,00 kNm
Cantilever length |, = 2,00 m
Reaction:
-M
A= T = -2,00 kN
M
B= T = 2,00 kN
Internal forces:
Mcant= -M = -10,00 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
12
f L ome 210 2.96
. — _— = -Z, mm
Mid 16 E* Iy
12
f AL PV 10,12
= —t— = .12 mm
Cant 3 92 E * Iy
Insert
Back
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Templates structural formulae

Constrained simple beam
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Folder: Constrained simple beam

q T a = b A
RN EEREREN v p
X 2 R
k- I & # l 7
Load Load
%uz#vr,_-uzﬂ 4
k N
A \ 2
4\/ i 4L 4\/ | 4\/
Load Load
W M
t G E
2 X T )
/‘L i /‘\/ 4 | 7
Load Load
| b |
C ~(,— 7
EENES | TG
p R
X 8 L R
# i 1 - | 1
Load Load
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Templates structural formulae Folder: Constrained simple beam

Back
Insert
q
IEEERREEREEEN
2
i | 4L
Input values:
Loading q = 3,00 KN/m
Length | = 5,00 m
Reaction:
3
A= =*q*I = 5,63 kN
8
5
B= =*q*I = 9,38 kN
8
Internal forces:
9 * * 2
Mmax: 1_28 q I = 5,27 KNm
2
_q*|
MRest = 3 = -9,38 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2 4 1
f= —*q*(1000*|) *—— = 1,93 mm
369 E* Iy
Insert
Back
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Folder: Constrained simple beam

Back
Insert
T a F b g
4 [\
2 R
L 1 |
1 | g
Input values:
Force F = 10,00 kN
Length | = 5,00m
Distance a = 2,00 m
b= lla = 3,00 m
Reaction:
A= 3 *(a+2*I) =
2%
B= F-A =
Internal forces:
3
F*a*b
Mpax = —*(3*a+2*b) =
2%
-F*a*b a
M = —*1+- =
Rest 2% I
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*106 mm?4
2 3
F*a *b a 12
f= _ % 3+— *10 =
* 2 * * I
12*1 *E Iy
Insert
Back

4,32 kN

5,68 kN

25,92 kKNm

-8,40 kNm

2,32 mm
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Folder: Constrained simple beam

Back
Insert

Insert
Back

%uz#vr,_-uzﬂ
£ |

L

1 L

4

I 1

Input values:
Force F = 10,00 kN
Length | = 500m
Reaction:
5
A= S F =
16
11
B= S F =
16
Internal forces:
5 * *
Mmax = 3_2 F=l =
_3 * *
MRest = 1_6 F*I =
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
3
1 F*I 12
f= * *10 =

3,13 kN

6,88 kN

7,81 KNm

-9,38 kNm

2,21 mm
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Folder: Constrained simple beam

Back
Insert
A
L 1 L
1 1 l
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Reaction:
1
= —*q*I = 1,50 kN
10 g
2
B = =*q*Il = 6,00 kN
5
Internal forces:
2
q*l
M = = 2,24 KNm
max 33,54
2
-q*|
MRest = 15 = -5,00 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
4
q*l 12
f= _ = 0,85 mm
419*E*|
y
Insert
Back
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Templates structural formulae Folder: Constrained simple beam

Back
Insert
qmm N
= R
L 1 |
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 5,00 m
Reaction:
11
A= —*q*l = 4,13 kN
40
9
B= —*q*l = 3,38 kN
40
Internal forces:
2
q*l
Mmax = Fﬁ = 3,18 kNm
2
-7*q*I
MRest = —120 = -4,38 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
4
q*l 12
f= —*10 = 1,08 mm
3281*E* Iy
Insert
Back
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Templates structural formulae

Folder: Constrained simple beam

Back
Insert
M
(> p
A R
L 1 L
1 | 7
Input values:
Length | =
Moment M =
Reaction:
-3 M
A= —*—
2 |
B= -A
Internal forces:
Mmax = M
-M
MRest = ?
Deflection:
E=
Iy:
M 12
f= — *10
2*E Iy
Insert
Back

5,00 m
10,00 kNm

= -3,00 kN
= 3,00 kN
= 10,00 kNm
= -5,00 KNm
210000,00 N/mm?
25,10*108 mm4
= 0,95 mm
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Templates structural formulae Folder: Constrained simple beam

Back
Insert
C
ERSEQ ,
= R
L | l
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Load length c = 2,00 m
C
Y= T = 0,40
Rigid retaining torques:
2
MRest = -0,125*q*c *(2-y) = -2,40 kNm
Insert
Back
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Templates structural formulae

Folder: Constrained simple beam

Back
Insert
| b |
‘ [C q ‘
REERE B
2 R
¥ I £
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Load length c = 2,00 m
Distance a = 1,00 m
a
o= T = 0,20
c
Y= T = 0,40
Rigid retaining torques:
— Nk gk Ak 2 2 _
MRest_ -0,5*q*a*c (2'(1 -0’25*7 ) = -5,76 kNm
Insert
Back
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Templates structural formulae Folder: Constrained simple beam

Back
Insert

2
¥

Input values:
Loading q = 3,00 KN/m

Length | = 5,00 m

Rigid retaining torques:
-5 °

Mrest= 550" = -5,86 kNm

Insert
Back
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Templates structural formulae Folder: Constrained simple beam

Back
Insert
Ta qb b qb aﬁ
SRR RN,
2 R
L | l
1 1 1
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Load increase length a = 1,00 m
a
o= T = 0,20
Rigid retaining torques:
2
art, 2 3
Mgest = 2 (1_2*(1 tg ) = -870kNm
Insert
Back
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Templates structural formulae

Folder: Fixed end beam

Templates structural formulae

Fixed end beam
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Templates structural formulae

Folder: Fixed end beam

L |y L
FENENEEREREN a 1 a b '
] Vv }
1
# l 4 ¥ | 4E
Load Load
%I/Z#I/Zﬂ 4
1 N k
) \ 3
4\/ H 4L 4\/ | 4\/
Load Load
L L |2 |2 L
1 /2 7 /2 g T’aq b 7 aﬁ
’ E f E
¥ [ £ 1 i 7
Load Load
| a b |
C c—
NENES X | RN |
) 1 R
) t
¥ i A ¥ | £
Load Load
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Templates structural formulae

Folder: Fixed end beam

Back
Insert
q
REREERENEANN
L 1 L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 5,00 m
Reaction:
*|
A= — = 7,50 kN
2
q*l
B= — = 7,50 kN
2
Internal forces:
q*l
Mpax = 7 = 3,13 kNm
_q*|
MRest = 12 = -6,25 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
1 4 1
= —*q*(1000*l) *—— = 0,93 mm
384 E* Iy
Insert
Back
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Templates structural formulae Folder: Fixed end beam

Back
Insert

M
(e

f—a

—

]
3
4

e cccccd

Input values:

Length | = 5,00 m
Force F = 10,00 kN
Distance a = 2,00 m

b= I-a = 3,00 m

= 0,40

= 0,60

Reaction:

*

= *+*
A |3 (I+2*a)

B= F-A = 3,52 kN

6,48 kN

Internal forces:

3
2*F*a*b
M = B e— = 8,64 kNm

max 3

2
M -a*p *F*I = -7,20 kKNm

a,Rest =

2
Mygest= - *B*F*I = -4,80 kNm

Deflection:
E= 210000,00 N/mm?
I, = 25,10*106 mm?4

F*a *b 12
f= —*10

* 3* *

3*l *E Iy

1,09 mm

Insert
Back
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Templates structural formulae

Folder: Fixed end beam

Back
Insert
—1/2 Avr,_- /2 —
1 N
1 R
L 1 L
1 | 7
Input values:
Force F = 10,00 kN
Length | = 500m
Reaction:
F
A= — 5,00 kN
2
F
B = — 5,00 kN
2
Internal forces:
F*l
M ax = ? 6,25 kNm
-F*I
MRest = T -6,25 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
3
1 F*I 12
f= —* *10 = 1,24 mm
192 E*|
y
Insert
Back
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Templates structural formulae Folder: Fixed end beam

Back
Insert
1
L 1 L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
o= 1,00
B= 1,00
Reaction:
3
A= —*q*l = 2,25 kN
20
7
B= —*q*l = 5,25 kN
20
Internal forces:
2
q*l
M ax = 26.64 = 1,61 kNm
2
-q*|
Ma,Rest = 30 = -2,50 kKNm
-q*| .
Mb,Rest = 30 1,5 = -3,75 kKNm
Deflection:
E= 210000,00 N/mm?2
Iy = 25,10*108 mm4
4
q*l 12
f= ——*10 = 0,47 mm
764 2*E* Iy
Insert
Back
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Templates structural formulae

Folder: Fixed end beam

Back
Insert
F—112—4—1/12—
44&&&@%3%&
1 t
L | L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 5,00 m
Reaction:
*|
A= — = 3,75 kN
4
q*l
B= — = 3,75 kN
4
Internal forces:
q*l
IVlmax = 32 = 2,34 kNm
5*q*I
MRest = T = -3,91 KNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
4
q*l 12
f= —*10 = 0,09 mm
3840*E* Iy
Insert
Back
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Templates structural formulae Folder: Fixed end beam

Back
Insert
Ta + b + aﬁ
) t
£ | A
Input values:
Loading q = 3,00 kKN/m
Length | = 500m
Load increase length a = 1,00 m
a
o= T = 0,20
Reaction:
q
A= E*(I-a) = 6,00 kN
q
B= —=*(l-a) = 6,00 kN
2
Internal forces:
2
qrl 3
Mo = ” (1-2¢¢°) = 3,08 kNm
o2
97, 2 3
MRest = 12 (1'2*(1 +a ) = -5,80 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*106 mm4
I4
q* 3 4 12
f= ——————*(r _on* * *10 = 0,90 mm
1920*E*|y (5 20 o +17 o )
Insert
Back
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Templates structural formulae Folder: Fixed end beam

Back
Insert
C
q
1] \
\
L 1 L
1 1 7
Input values:
Loading q = 3,00 kN/m
Length | = 500m
Load length c = 2,00 m
c
Y= T = 0,40
Rigid retaining torques:
2
_ A% * . . 2 - )
M= -q 02 (05-0.667%y+0.25%y") 3,28 kNm
M, = -g*c *4*(0,333-0,25y) = -1,12 kNm
Insert
Back
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Templates structural formulae Folder: Fixed end beam

Back
Insert
7 "]
Cﬁ
q
. I \
) t
L 1 l
1 1 1
Input values:
Loading q = 3,00 kKN/m
Length | = 500m
Load length c = 2,00 m
Distance a = 1,00 m
b= -a = 4,00 m
a
o= T = 0,20
b
B= T = 0,80
c
Y= T = 0,40
Rigid retaining torques:
2
— _A* * | * * 2 ’Y . . - _
M, = g*c*l a*p = (1-3 B)) 3,28 KNm
12
2
— _A* * | * 2 . ’Y . . - _
M, = g*c*l (a BH— (1-3 a)) 1,12 kNm
12
Insert
Back
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Templates structural formulae Folder: Cantilever

Templates structural formulae

Cantilever
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Templates structural formulae

Folder: Cantilever

@ iﬁ%ﬂmm:_

L 1 L L | L

1 | 7 1 7
Load Load

B N

1 1

1 | Y 1 [ L

1 1 1 1 | 1
Load Load

f—a F

1 N4 1 M

J J 2

f I 1 ¥ H 7
Load Load
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Templates structural formulae

Back
Insert

Insert
Back

Input values:
Loading q =
Length | =

Reaction:
A= q*l
Internal forces:
2
_q *

max 2

Deflection:
E =

ly =

4
g*(1000*1)

L]

8

3
q*(1000*1)

E*I

L]

y

6

E*I

y

3,00 kKN/m
5,00 m

15,00 kN

-37,50 KNm

210000,00 N/mm?

25,10*108 mm*

44 .46 mm

11,86*10-3
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Folder: Cantilever




Templates structural formulae

Folder: Cantilever

Back
Insert
L 1 L
1 | 7
Input values:
Loading q = 3,00 KN/m
Length | = 500m
Reaction:
q*l
A= — = 7,50 kN
2
Internal forces:
2
-q*|
M ax = 5 = -12,50 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
4
g*(1000*1) 1
f= * = 11,86 mm
30 E*I
s y
g*(1000*1) 1
Q= * = 2,96*10°3
24 E*I
y
Insert
Back
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Templates structural formulae

Back
Insert

Insert
Back

B RN

1

1
L

4

Input values:
Loading q =
Length | =

Reaction:

q*l

A= —
2

Internal forces:

3,00 kKN/m
5,00 m

7,50 kN

-25,00 KNm

210000,00 N/mm?

2

-q*|
Mmax: 3
Deflection:
E:
Iy:

4

11*g*(1000*1) 1

f= *
120 . E Iy

g*(1000*1) . 1

°- 8 El
y

25,10*108 mm*

32,61 mm

8,89*103
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Templates structural formulae

Folder: Cantilever

Back
Insert

Insert
Back

\l/F

1

1
A

y

Input values:
Force F =
Length | =

Reaction:
A= F

Internal forces:
Mmax = -F*1
Deflection:

E=

Iy=

10,00 kN
5,00m

10,00 kN

-50,00 kNm

210000,00 N/mm?
25,10*108 mm4

3 3
F*(1000*1) 10
f= * = 79,05 mm
3 E*I
y
2 3
F*(1000*1) 10
0= * = 23,71*10°3
2 E*l,
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Templates structural formulae Folder: Cantilever

Back
Insert

;;GWF
L |

1 | 7

Input values:

Force F = 10,00 kN
Length | = 5,00 m
Distance a = 2,00 m

Reaction:
A= F = 10,00 kN

Internal forces:

M .= -F*a = -20,00 kNm
Deflection:

E= 210000,00 N/mm?

ly = 25,10*106 mm#

3 3
F*(1000*a) a\ 10
f= — |-—)* = 21,92 mm

3 3 E*Iy

2 3
F*(1000*a)” 10
0= * = 3,79*10°3

2 E*Iy

Insert
Back
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Templates structural formulae Folder: Cantilever

Back
Insert
1 M
! D
L |
1 | 7
Input values:
Length | = 5,00 m
Moment M = 10,00 kNm
Reaction:
A= 0,00 kN
Internal forces:
Mpax = -M = -10,00 kNm
Deflection:
E= 210000,00 N/mm?
Iy = 25,10*108 mm4
2 6
M*(1000*I) 10
f= * = 23,71 mm
2 E*I
6 y
M*(1000*1) 10
0= * = 4,74*103
2 E*I
y
Insert
Back
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Templates structural formulae

Folder: Section properties

Templates structural formulae

Section properties
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Templates structural formulae

Folder: Section properties

=

t

y
{ d H * h
| |
- |
bi2't, b2
Load Load
7\ e ﬁb

Load

Pdf-Overview: Templates for structural analysis




Templates structural formulae Folder: Section properties

| |
b
t t
%m by b% fyp——fy
T + d [
e | | z | | , b . e
€ Tﬁ d, % J t T &—61
L |
1 a 1
Load Load
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Templates structural formulae

Folder: Section properties

Back
Insert

Insert
Back

Input values:
Width b = 20,00 cm
Heightd = 30,00 cm
Area A = b*d
Moment of inertia:
3
b*d
| =
y 12
Moment of inertia:
3
d*b
| =
z 12
Section modulus:
2
b*d
Wy = 5
Section modulus:
2
d*b
W, = 5
Torsion area of moment:
3
d*b b b
I+ = *11-0,630*—+0,052*—

Moment of resistance against torsion:

3
d*b
31

Wy =

b b
*{ 1-0,630*=+0,250*—
d 2

d

= 600,00 cm?

= 45000,00 cm*

= 20000,00 cm*

= 3000,00 cm?

= 2000,00 cm?®

46947,82 cm*

5350,54 cm?
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Templates structural formulae

Folder: Section properties

Back
Insert

b/i2'ty b2

Input values:

Width B =

Height H =

Flange thickness t; =
Thickness of web t, =

H-2*t,
B-t,

Area A =
Moment of inertia:

| =
y 12

Moment of inertia:

3 3
B*H -b*h

20,00 cm
30,00 cm
2,00 cm

1,50 cm

B *H - (B-ty) * (H-2*t) =

3 3
h*t, +2*t,*B

I, =

Section modulus:

w, = -

Section modulus:
2*1,

W, = 5

Torsion area of moment:
1

— %

(2*B*t13+h*t23) =

12

Moment of resistance against torsion:

WT:

Insert
Back

It / MAX( ty; ty ) =

26,00 cm
18,50 cm

119,00 cm?

17903,67 cm*

2673,98 cm*

1193,58 cm?

267,40 cm?

135,92 cm#

67,96 cm?®
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Templates structural formulae

Folder: Section properties

Back
Insert

Insert
Back

S N

el

Input values:
a= 20,00 cm
h = a*(3)
a*h
Area A = —_—
2
Moment of inertia:
3
a*h
| =
y 36
Moment of inertia:
3
h*a
| =
z 48
Section modulus:
2
a*h
Wyo= 24
2
a*h
Wyw = 12
Section modulus:
2
h*a
W =
z 24
Torsion area of moment:
4
h
I+ = —
T 26
Moment of resistance against torsion:
3
W h
L 13

34,64 cm

346,40 cm?

23091,98 cm*

5773,33 cm#

999,94 cm?

1999,88 cm?

577,33 cm?®

55378,12 cm#

3197,35cm?
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Templates structural formulae

Folder: Section properties

Back
Insert
I
LK
L b/3 —L
Input values:
b= 30,00 cm
h= 20,00 cm
b*h
Area A = —
Moment of inertia:
3
b*h
| =
y 36
Moment of inertia:
3
h*b
.=
z 36
Surface centrifugal torque
2 2
-h *b
he ™ T2
Insert
Back

300,00 cm?

6666,67 cm*

15000,00 cm*

5000,00 cm*
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Templates structural formulae

Folder: Section properties

Back

Insert

Insert
Back

T
r
. D
Input values:
r =
D= 2%r
Area A = 2
Moment of inertia:
4
n'r
| =
y 4
Moment of inertia:
4
n*r
.=
z 4
Section modulus:
3
n'r
W =
y 4
Section modulus:
3
n*r
W. =
z 4
Torsion area of moment:
4
n* D
| =
T 32
Moment of resistance against torsion:
3
n" D
W+ =
T 16

15,00 cm

30,00 cm
706,86 cm?

39760,75 cm#

39760,75 cm*

2650,72 cm?®

2650,72 cm?®

79521,50 cm#

5301,43 cm?
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Templates structural formulae Folder: Section properties

Back
Insert
Input values:
D= 25,00 cm
d= 20,00 cm
D-d d
m = +— = 12,50 cm
2 2
Area A = E*(Dz_dZ) = 176,71 cm?
4
Moment of inertia:

_ l* 4 4 _ 4
|, = ” (p*-q%) = 11320,77 cm
Moment of inertia:

_ l* 4 4 _ 4
|, = ” (p*-q%) = 11320,77 cm
Section modulus:

(0*-a*)
x \D -d
W, = —_—— = 905,66 cm?®
y 32 D
Section modulus:
(0*-a*)
x \D -d
W, = —_—— = 905,66 cm?®
32 D
Torsion area of moment:
4
I = ' *(D-d) = 383494,87 cm#
Moment of resistance against torsion:
3
Wi = a*lfy *(D-d) = 30679,59 cm?®
Insert
Back
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Templates structural formulae

Folder: Section properties

Back
Insert

Insert
Back

T /7N
eL M

e

Input values:
r= 15,00 cm
4 r
e, = —*—
u 3 n
€ = r-e,
T
Area A = =*r
2
Moment of inertia:
| T 8 4
= —_—- *r
y 8 9*
Moment of inertia:
| w4
= —*r
z 8
Section modulus:
VV%O= 0,191 *r®
MQM: 0,259 * 3
Section modulus:
W T, 3
= —*r
z 8

6,37 cm
8,63 cm

353,43 cm?

5556,42 cm*

19880,37 cm*

644,63 cm?
874,13 cm?®

1325,36 cm?
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Templates structural formulae

Folder: Section properties

Back
Insert

Insert
Back

T
b
L

1 a (
Input values:
a= 30,00 cm
b= 15,00 cm
T
Area A = —*a*b
4
Moment of inertia:
| T, b 3
= —*a
y 64
Moment of inertia:
| " ea’*p
= —*a
z 64
Section modulus:
4 2
W, = —*a*b
y 32
Section modulus:
L
W, = —*a *b
32
Torsion area of moment:
3 3
Tt 4a *b
It = o e—
16 2 2
a +tb
Moment of resistance against torsion:
W T, . b 2
= —*a
T 16

353,43 cm?

4970,09 cm#

19880,37 cm*

662,68 cm?®

1325,36 cm?

15904,30 cm*

1325,36 cm?
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Templates structural formulae

Folder: Section properties

Back
Insert

Insert
Back

1t
y -

IQP
5
Ly t
a \
Input values:
a= 30,00 cm
b= 15,00 cm
= 2,50 cm
Area A = t*(@a+b-t)

Moment of inertia:

t*b3 +(a-t)*t3
Y= 12
Moment of inertia:

t*a’ +(b-t)"t"

z 12
Section modulus:
2* Iy
W, = E—
y b
Section modulus:
21,
W, = S
Torsion area of moment:
3
t
It = ?*(a+b-0,15*t)

Moment of resistance against torsion:

T

W+ =
T t

106,25 cm?

738,93 cm#

5641,28 cm*

98,52 cm?®

376,09 cm?®

232,42 cm#

92,97 cm?®
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Templates structural formulae

Folder: Section properties

Back
Insert

Input values:

B= 30,00 cm
H= 15,00 cm
ty = 2,50 cm
ty = 3,00 cm

= B-t,
= H-t,
Area A = H*B-h*b

2 2
t,*B" +h*t,

2*A

2 2
ty*H +b*t,

2*A

Moment of inertia:
1

| = —*( * 3 * 3 * 2)
y 3 ty*H +b t, -A*e,
Moment of inertia:

I = 1*( * 3 * 3 * 2)
z 3 h t1 + t2 B 'A e1
Surface centrifugal torque:

* ] * t1 * H * *
IyZ: t1 H e1 -E ez'E +b t2 e2

Algebraic sign: _|
- + + -
Torsion area of moment:
1
* 3 3
= 3 (H*t1 +b*t, )
Moment of resistance against torsion:
W = It/ MAX(t; t5)

Insert
Back

t, b
-_— * e -t -
2 T

27,50 cm
12,00 cm
120,00 cm?

11,56 cm

3,38 cm

2603,02 cm*

21717,16 cm#

-2320,31 cm#

= 325,63 cm*

= 108,54 cm?
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Templates structural formulae Folder: Section properties

Back
Insert
| b |
/Fb'] bo bﬁl(
e| | + | . d
V4
& dy 0
Input values:
= 30,00 cm
= 3,00 cm
bg = 3,00 cm
dy = 20,00 cm
d, = dy-d = 17,00 cm

b-b,
by = 5 = 13,50 cm
AreaA= b*d+bjy*d, = 141,00 cm?

2 2

2 * b1 * d + bo * do

e = = 5,12 cm
2*A

e, = dg - ey = 14,88 cm

Moment of inertia:

1 . 3 3 L2 A
= S (27b,7d® +by7dg” ) -A"es = 4546,77 cm
Moment of inertia:

3 3

d*b +d,*by

l,= = 6788,25 cm*
12
Section modulus:

I

W=  — - 888,04 cm?
: e
Iy
W, .= — = 305,56 cm?
Y, e,
Section modulus:
3 3

d*b +d,*bg

W, = = 452,55 cm?

6*b
Torsional constant for thin-walled cross-sections only:
1
* 3 3 -

It = g (b+d +d, *by ) = 172,00 cm*

Moment of resistance against torsion for thin-walled cross-sections only:

W = I+ / MAX( by; d) = 57,33 cm?®
Insert
Back
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Templates structural formulae

Folder: Section properties

Back
Insert
t a t
fy—a by
) b e
t, e
| L : Rl
1 a 1
Input values:
a= 30,00 cm
b= 20,00 cm
ty = 2,00 cm
t, = 2,00 cm
by = b-t, = 18,00 cm
a, = a-2*t, = 26,00 cm*
2 2
a;*ty +2*b *ty
e = P = 6,45 cm
2%a;"t, +4*b*t,
e, = b-ey = 13,55 cm
Thin walled cross section:
Ag = (@ +t) "t = 56,00 cm?
t
Ag= (b1 +52)*t1 = 38,00 cm?
t
b1 +E t
2
em = t— = 8,63 cm
Ag 2
+

3*Ag
AreaA= t,*a+2*t;*Dby = 132,00 cm?
Moment of inertia:
| = 1*(*3 ‘ 3 *3*) = 5236,73 cm?
y_ 3 a e1 'a1 (e1 't2) +2 e2 t1 - ’ cm

Moment of inertia:
3
b*a -b;*ay

z 12

3

18636,00 cm*
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Templates structural formulae Folder: Section properties

Section modulus:

w,= — - 386,47 cm?
Y, e,
Iy
W, = — = 811,90 cm?®
yl e1
Section modulus:
3 3
b*a -b,*a
W, = — = 300,00 cm?
6*a
Torsional constant for thin-walled cross-sections only:
1 3 3
- —* * * * - 4
I+ 3 (2 b*ty +a,*t, ) 176,00 cm
Moment of resistance against torsion for thin-walled cross-sections only:
W = I+ / MAX(tg; ty) = 88,00 cm?®
Insert
Back
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Templates structural formulae

Folder: Calculation of Areas
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