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at 1

at 1

at 2

Ka = Tan

Kp = Tam2

cv = 0.00

u = 0.00
o'v = 15.90
oh={( 1590
Ch, = 4.89
oh=( 325
O h, = 51.75

Ka = Tan'

Kp = Tan2

cv = 0.00

u = 0.00
c'v = 1580
oh=( 1590
oh, = 0.00
ch=( 325
Ch, = 51.75

Ka = Tan2

Kp = Tam2
Cv = 1590

u = 0.00

o'v = 31.80
c'h=( 3180
Ch, = 877
oh=( 325

G h, = 103.50

Right Hand Side

( 45
( 45
+( 15.9
+ 1
- 0.00
¥ 0.30726
+ 0,00
* 1580
+  0.00
( 45
( 45
+{ 159
+ ( 1
- 0.00
* 0.30726
+ 0.00
* 1590
+ 0.00
( 45
( 45
+( 15.9
+ { 1
- 0.00
* 0.30726
+ 0.00
* 31.80
+ 0.00

+

“+

S

+

+

32

32

(2

(2

32
32

(2

(2

32

32

(14

(2

2)
2))

0 *\ 0.31 )

0°]325)

2))
2))

0*|031)

0*|325)

2)
2)

0*{031)

0+]3.25)

1}

0.31
3.25
15.90
0.00
15.90
4.89
4.89
51.75
51.75

0.31
3.26
15.90
0.00
15.90
489
4.89
51.75
51.75

0.31

3.25
31.80
0.00
31.80
9.77
9.77
103.50
103.50

Kn/M2
Kn/ivi2
Knivi2
Knivi2
Kn/M2
Kn/M2
KniM2

Kn/M2
Kn/M2
Kn/M2
KniM2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
Kn/v2
Kn/M2
Kn/M2
Kn/M2
KniM2
Kn/2



at 2

at 3

at 3

Ka
Kp
Gv
u
G'v
G h
Ch,
G'h

Gh

Ka

Kp

Ov

G'h

Ka

Kp

Gv

v
G'h
Gh,
G'h

Gh

2
= Tan

= Tan2

= 15.90

= 0.00

= 31.80
=( 31.80
= 977

=( 325
= 103.50

= Tan

= Tan’

= 31.80

= 0.00

= 51.13
=( 4132
= 12.70
=( 325
= 134.48

2
= Tan

= Tan’

= 31.80

= 0.00

= 51.13
=( 4132
= 1270
=( 325
= 134.48

+(
+(

-

-

+

+

t(

*

+

-

+

+(
+{

*

+

¥

+

( 45

( 45
15.9
1
0.00

0.30726
0.00
31.80
0.00

( 45
( 45
19.33
1
9.81
0.30726
9.81
41.32
9.81

( 45

( 45
19.33

1

9.81

0.30726
9.81
41.32
9.81

+

+

32

r——

+

(2

—_—
L

10 )

- (2

+ (2

( 32
( 32
)

10 )

- (2

+ (2

1

/

/

/

/

2)
2))

2))
2))

2))
2))

0.31 )

3.25 )

0.31 )

3.25 )
\

0.31 )

[325)

]

0.31
3.25
31.80
0.00
31.80
9.77
9.77
103.50
103.50

0.31

3.25
51.13
9.81
41.32
12.70
22.51
134.48
144.29

0.31
325
51.13
9.81
41.32
12.70
22.51
134.48
144.29

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

KniM2
KniM2
Kn/M2
KniM2
Kn/M2
Kn/M2
KniM2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



at 5 .

at b

at 9.5

Ka

Kp

Ov

o'v
C'h
G h,
G'h

Ch

Ka

Kp

Ov

G'v
O'h
Gh,
G'h

Gh

Ka

Kp

Cv

G'v
G'h
G h,

G'h

oh,

2
= Tan

2
= Tan

51.13
9.81
89.79

( 60.36
18.55

( 325
196.45

2
Tan

Tan
51.13
9.81
89.79

( 60.36
18.55

( 3.25
196.45

2
Tan

2
Tan

89.79
19.62
176.78

( 103.20
31.71

( 325
335.87

+(
+(

*

+

L

+

+(
*(

(45
(45
19.33
2
29.43
0.30726
29.43
60.36
29.43

( 45

( 45

19.33
2
29.43

* 0.307286

+

n

+

+(
+{

*

+

*

+

29.43
60.36
29.43

( 45

( 45

19.33
4.5
73.58
0.30726
73.58
103.20
73.58

+

( 32
( 32
2 )
10 )

(2

+

(2

( 32

32

10 )

- (2

+ (2

( 32

( 32
5 )
sV )

- (2

+ (2

!

/

/

2)
2))

0*|0.31)
A

0°|325)

2))
2)

0*[0.31)

0*{3.25)

2))
2)

0*|031)
b

0+]3.25)

0.31

3.25
89.79
29.43
60.36
18.55
47.98

196.45
22588

0.31

3.25
89.79
29.43
60.36
18.55
47.98

196.45
225.88

0.31

3.25
176.78
73.58
103.20
31.71
105.28
335.87
409.45

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

KniM2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



at 1

at 1

at 2

Ka = Tan’
Kp = Tan’

Cv = 0.00
u = 0.00
Cv = 0.00
ch=( 000
Gh, = 0.00
oh={ 1.00
Ch, = 0.00

Ka = Tanz
Kp = Tanz
Ov = a
u = 0.00
G'v = 0.00
c'h={( 000
Gh, = 0.00
ch={ 100
Ch, = 0.00
Ka = Taln2
Kp = Tan2
Cv = 0.00
u = 0.00
C'v = 0.00
o'h={ 0.00
Ch, = 0.00
oh=( 100
Gh, = 0.00

Left Hand Side

( 45

( 45

+ { 0

+ { 1
- 0.00

- 1
+ 0.00
*  0.00
+ 0.00

{ 45

{ 45

+ { 0

+{ 1
- 0.00

" 1
+ 0.00
* 0.00
+ 0.00

( 45

( 45

+ 0

+{ 1
- 0.00

* 1
+ 000
*  0.00
+ 0.00

+

(2

+

(2

+(2

2)
2)

2))
2)

2)
2))

1.00 )
W

[ 1:00)

1.00 )

1.00 )

1.00 )

1.00 )

]

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00

1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00

1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Kn/M2
Kn/M2
KniM2
Kn/M2
KniM2
KnfM2
KniM2

Kn/M2
KniM2
KniM2
Kn/M2
KniM2
Kn/M2
Knivi2

Kn/M2
Kn/M2
Kn/vi2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



at 2

at 3

at 3

Ka = Tanz

Kp = Tanz
Cv = 0.00
v = 0.00
C'v = 0.00
ch=( 000
Ch, = 0.00
o'h=( 100
Ch, = 0.00
Ka = Tan’
Kp = Tan
Cv = 0.00
u = 0.00
C'v = 8.81
coh=({ 88
Ch, = 9.81
ch=( 100
gh, = 9.81
Ka = Tan2
Kp = Tan2
Cv = 0.00
u = 0.00
C'v = 9.81
Gh=( &8
Gh, = g.81
Gh={( 100
Gh, = 9.81

+(

0

0.00

0.00
0.00
0.00

( 45

( 45
9.81

0.00

0.00
9.81
0.00

( 45

( 45
8.81

0.00

0.00
9.81
0.00

+

o
—

+

@

2

+

(2

- (2

+ (2

2y
2))

O.J 0.00 )

0.00 )

2)
2))

0*{1.00 )

0*|1.00)

2)
2))

0*|1.00)

0*]1.00)

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
9.81
0.00
9.81
9.81
9.81
9.81
9.81

1.00
1.00
9.81
0.00
9.81
9.81
9.81
9.81
9.81

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
Kn/M2
KniM2
Kn/M2
Kn/M2
Kn/M2
KniM2

Kn/v2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Knf2



~

at 5

at 5

at 9.5

Ka

Kp

Ov

a'v
G'h
Ch,
C'h

G h

Ka
Kp

Cv

C'v
C'h
Gh,
C'h

oh,

Kp

Ov

C'v
C'h
Gh,
G'h

Gh

2
= Tan

2
= Tan

=

=

1]

]

I

n

{

(

9.81
0.00
29.43
9.81

9.81
1.00
9.81

2
Tan

2
Tan

(

{

9.81
0.00
29.43
9.81

9.81
1.00
9.81

2

Tan

2
Tan

{

{

29.43
19.62
116.42

52.65
16.18
3.25
171.35

+{

+(

*

-+

*

-+

( 45

( 45
9.81
2
19.62
1
19.62
9.81
19.62

( 45

(45

+{ 9.81

. (

*

-+

*

=+

2
19.62
1

19.62
9.81
19.62

( 45

( 45

+{ 1933

+

* 0.30726

+

¥*

+

4.5
63.77

63.77
52.65
63.77

+

Fa

10 )
(2

+ (2

( 0
(0
2 )
10 )

_(2

+ (2

( 32

( 32
5 )
10 )

..(2

+ {2

/

/

2)
2))

0*]1.00)

0*{1.00 )

2)
2)

0*(1.00)

0*]1.00)

2)
2)

0+|031)

0*[3.25)

1.00

1.00
29.43
19.62

9.81

9.81
29.43

9.81
29.43

1.00

1.00
29.43
19.62

9.81

9.81
29.43

9.81
2943

0.31

3.25
116.42
63.77
52.65
16.18
79.94
171.35

235.12

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
KniM2

KniM2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
Knfvi2
Kn/M2
Kn/M2
KnfM2
Kn/M2
Kn/M2



EL.

0.00 -
1.00 -
200 -
3.00 -
5.00 -
556 -

1.00
2.00
3.00
5.00
5.56
9.50

Section Modulus

0.5
0.5
05
0.5
0.5
0.5
0.5

(a+b)
4.89
14.66
22.47
31.25
18.55
-129.83

15.19
172000

a”

-

Total Moment

Moment
h
1.00
1.00
1.00
2.00
0.56
3.94

0.000088

Moment arm
8.83
7.94
6.98
5.44
4.31
1.31

m3/m

21.60
58.23
78.40
169.93
22.50
-335.47
15.19

kKN-m/m
kN-m/m
kN-m/m
kN-m/m
kN-m/m
kN-m/m
kN-m/m

Try Length again
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Right Hand Side

at1 - Ka=Tan (45 - (3217 2)) = 031
Kp = Tan' (45 + (321 2)) = 325

Gv = 0.00 #( 159 * 1) = 1590 Kn/M2

u = 0.00 (1 %0 ) = 000 KuM2

o'v=1590 - 000 = 1590 KnM2

Gh=( 1580 * 030726 ) - (2 * 0*|031) = 48 Kn/M2

Gh, = 4.89 + 0.0 = 489  Kn/M2

Gh=( 325 * 1580 ) + (2 * 0%|325) = 5175 KniM2

Gh, = 51.75 + 000 = 5175 KniM2
at1 + Ka=Tan | = =T, = 031
Kp = Tan’ (45 + (327 2) = 325

Gv = 0.00 Y 159 * 1) = 1590 Kn/M2

u =000 (1t 0 ) = 000 Kn/M2

o'v=1590 -  0.00 = 1590 KnM2

G'h=( 1590 * 030726 ) - 2 *0°[031) = 489 KuM2

Gh, = 0.00 +  0.00 = 489  Kn/M2

Ch=( 32 * 1590 ) + (2 * 07[325) = 5175 KnM2

Gh, = 51.75 + 000 = 5175 KnM2
a2 - Ka=Tan (45 - (. 3212) = 031
Kp = Tan’ (45 + (321 2)) = 325

Gv=1590 +( 159 * 1 ) = 3180 KniM2

u = 0.00 (1 *0 ) = 000 KnM2

o'v=3180 - 000 = 3180 Kn/M2

ch=( 3180 * 030726 ) - (2 * 0 *\F.;I—) = 977 KnM2

Gh, = 9.77 + 000 = 977  KnM2

ch=( 325 * 3180 ) + (2 " 0*|3.25) 103.50 Kn/M2

Ch, = 103.50 + 0.00 103.50 Kn/M2



at 2

at 3

at 3

Ka
Kp
Cv
u

G'v
G'h
Gh,
G'h

G h

G'h

Ch

Ka
Kp

Cv

G'v
C'h
Ch,
C'h

Gh

= Tam2

= Tan2

= 15.80

= 0.00

= 31.80
=( 3180
=977

=( 325
= 103.50

= Tam2 :

= Tan2

= 31.80

= 0.00

= 51.13
=( 4132
= 12.70
=( 325
= 134.48

= Tan

= Tan

= 31.80

= 0.00

= 5113
={ 41.32
= 1270
=( 325
= 134.48

+ (

+{

*
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0.00

(0.0
0.00

(  1.00
0.00

Tan2
Tan
0.00
0.00
468.00
( 468.00
468.00
( 1.00
468.00

Tan

Tan2
0.00
0.00
468.00
( 468.00
468.00
( 1.00
468.00

+{
+ (

i
+(

+{
+(

+

*

+

( 45

( 45

0

5
0.00

0.00
0.00
0.00

( 45

{ 45
62.4
7.5
0.00

0.00
468.00
0.00

( 45

( 45
62.4
75
0.00

0.00
468.00
0.00

+

+

(2

+

@

@2

+

(2

- @

+ (2

2))
2))

0+10.00 )

0*|0.00)

2)
2)

2)
2))

O*J

1.00 )

1.00 )

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00

1.00
468.00
0.00
468.00
468.00
468.00
468.00
468.00

1.00
1.00
468.00
0.00
468.00
468.00
468.00
468.00
468.00

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2



at25 + Ka = Tan (45 - ( 0 1 2)) = 1.00

Kp = Tan (45 + ( 0 12) = 1.00
Gv = 46800 +( 624 * 8 ) = 936.00 LbFT2
u = 000 +( 75 *62) = 468.00 LbIFT2
G'v= 03600 -  488.00 = 46800 LbFT2
Gh=( 46800 * 1 ) -(2 * 0*|100) = 46800 LbFT2
Gh = 46800 + 468.00 = 936.00 LbFT2
Gh=( 100 * 46800 ) + (2 * 0*|1.00) = 46800 LbFT2
Gh,= 46800 + 468.00 = 93600 Lb/FT2
at25 + Ka =Tan (45 - (0 12)) = 100
Kp = Tan' (45 + ( 0 /2) = 1,00
Gv = 46800 +( 624 * 8 ) = 93600 LbFT2
u = 000 +( 75 *62) = 468.00 LbIFT2
OG'v= 93600 - 468.00 = 468.00 LbBIFT2
ch=( 46800 * 1 ) - (@2 * o*\m) = 468.00 Lb/FT2
Gh = 46800 + 468.00 = 936.00 LbIFT2
Ch=( 100 * 46800 ) + (2 * 0*|1.00) = 468.00 LBFT2
Gh,= 46800 + 468.00 = 936.00 LbIFT2
at 45 Ka = Tan (45 - (321 2)) = 031
Kp = Tan’ (45 + (321.2) = 325
Gv = 93600 +( 124 * 20 ) = 3416.00 Lb/FT2
u = 46800 +( 20 * 62 ) = 171600 Lb/FT2
G'v= 341600 - 1716.00 = 1700.00 Lb/FT2
G'h=( 170000 * 030726 ) - (2 * 0%|031) = 52234 LbFT2
Gh = 52234 + 1716.00 = 223834 LbIFT2
Gh=( 325 * 170000 ) + (2 * 0*|325) = 553280 Lb/FT2

Gh, = 553280 + 1716.00 = 7248.80 Lb/FT2



Moment

EL. 056 * (a+h) * h * Moment arm
000 - 500 = 05 * 16131 * 500 * 41.67 = 16803.13 Lb-fi/ft
500 - 10.00 = 05 * 48393 * 500 * 37.22 = 45032.38  Lb-tift
10.00 - 1750 = 05 * 78719 * 750 * 31.02 = 91583.44  Lb-fifft
1750 - 2500 = 05 * 107110 * 750 * 23.58 = 94729.41 Lb-fift
2500 - 2759 = 05 * 60653 * 259 * 19.14 = 15025.19 Lb-fUtt
2759 - 4500 = 05 * -4079.00 * 1741 * 5.80 = -206087.86  Lb-fuft

Total Moment 57085.68 Lb-ft/ft

Try Length again

57085.68 Input Allowable
Section Modulus =——— = ft3/ft
0 Stress
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at 6

at 5

at 10

2

Ka = Tan

Kp = Tan2

Gv = 0.00

u = 0.00

G'v = 525.00
o'h={ 52500
Ch, = 161.31

Gh=( 325

Gh, = 1708.66
Ka = Tan’
Kp = Tam2
Gv = 0.00

u = 0.00
G'v = 525.00

o'h={( 52500
Gh, = 0.00
oh=( 325

O h, = 1708.66
Ka = Tan2
Kp = Tan2
Cv = 525.00
u = 0.00
G'v = 1050.00
oh=( 105000
Ch, = 322.62
o'h = 3.25

Gh, = 3417.32

Right Hand Side

(45 -

( 45 +

+( 106 ~

+( 5 *
- 0.00

* 0.30726 )
+ 0.00

*1.626.00 )
+ 0.00

{ 45 -

( 45 +

+( 105 *

+{ 5 *
- 0.00

* 0.30726 )
+ 0.00

* 525.00 )
+ 0.00

(45 -

{ 45 +

+( 105 *

+{ 5 *
- 0.00

* 0.30726 )
+ 0.00

* 1050.00 )
+ 0.00

+

32

32

(2

{2

32

32

(2

{2

32

32

{2

@

2))
2))

2))
2))

0.31 )
A

3.25 )

0*|031)

0*|3.25)

2))
2))

0.31 )
|

3.25 )

0.31

3.25
525.00
0.00
525.00
161.31
161.31
1708.66
1708.66

0.31
3.25
$25.00
0.00
525.00
161.31
161.31
1708.66
1708.66

0.31
3.25
1050.00
0.00
1050.00
322.62
322.62
3417.32
3417.32

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2



at 10 +

at 17.5 -

at 175 +

Ka = Tanz

Kp = Tem2

Cv = 525.00

u = 0.00

C'v = 1050.00
o'h =( 1050.00
Ch, = 322.62

ch=( 325

Ch, = 3417.32
Ka = Tem2
Kp = Tan2
O v = 1050.00
u = 0.00
C'v = 1980.00
o h={( 151200
G h, = 464.57

oh=( 325

G h, = 4920.94
Ka = Tan2
Kp = Tan2
' Ov = 1050.00
u = 0.00
G'v = 1980.00
oh={ 1512.00
O h, = 464.57

c'h = 3.25
Ch, = 4920.94

( 45

( 45

+( 105

+ ( 5

0.00
* 0.30726
+ 000
* 1050.00
+ 0.00

( 45

( 45

+( 124
+( 75

468.00
* 0.30726
+ 468.00
* 1512.00
+ 468.00

( 45

( 45

+( 124
+{ 75

468.00
* 0.30726
+ 468.00

+

-

+

w

w*

)

- (2

+ {2

( 32

( 32
8 )
62 )

=Xv.

+(2

( 32
( 32
8 )
62 )

-(2

* 151200 ) + (2

+ 468.00

!
/

i

/
/

2))
2))

0*|031)

0*(3.25)

2)
2))

0*|031)

0*(3.25)

2))
2)

0.31)

3.25 )
\

I}

0.31

3.25
1050.00
0.00
1050.00
322.62
322.62
3417.32
3417.32

0.31

3.25
1980.00
468.00
1512.00
464.57
932.57
4920.94
5388.94

0.31

3.25
1980.00
468.00
15612.00
464.57
932.57
4920.94
5388.94

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2



at 25

at 25

at 50

Ka
Kp
Cv

Ka

Kp

CGv

Ka

Kp

Gv

G'v
G'h
G h
G'h

Gh

2
Tan

= Tan2
1980.00
468.00
2910.00

={ 1974.00
606.53

=
= 6424.56

[f}

3.25

= Tam2

= Tan2

= 1980.00

= 468.00

= 2910.00

= 1974.00
= 606.53

=
= 6424.56

3.25

= Tan2

= Tan2

= 2910.00
= 468.00
= 6010.00
= {
= 1079.71
=(
= 11436.62

3514.00

3.25

( 45

( 45
+( 124
+( 75
- 936.00
* 0.30726
936.00
1974.00
936.00

-+

*

+

( 45
( 45
+( 124
*( 75
- 936.00
* 0.30726

+

936.00
* 1974.00
936.00

-+

( 45
( 45
+{ 124
+{ 25
-~ 2496.00
* 0.30726
+ 2496.00
* 3514.00
+ 2496.00

+

*

L

)

(321 2))

(321 2))
8 )

62 )

-2 *0*]031)

+ (2 *0*]325)

( 3217 2))

( 3217 2))

g )

Kp )

-2 *0*}031)

0*]3.25)

(3212

(3212

25 )

sV )

0*{0.31)

+ (@2 *0°]325)

1

1]

0.31

3.25
2910.00
936.00
1974.00
606.53

LbIFT2
Lb/FT2
Lb/FT2
Lb/FT2
LbIFT2
Lb/FT2
LbIFT2

1542.53
6424.56
7360.56

0.31

3.25
2910.00
936.00
1974.00
606.53

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
1542.53
6424.56
7360.56

Lb/FT2
Lb/FT2
Lb/FT2

0.31

3.256
6010.00
2486.00
3514.00
1079.71

Lb/FT2
Lb/FT2
Lb/FT2
LbIFT2
3575.71 LbIFT2
11436.62 Lb/FT2

1393262 Lb/FT2



at 5

at 5

at 10

Ka = Tanz

Kp

Cv

G'v
O'h
Oh,
G'h

Oh

Ka
Kp

Ov

G'v
Gh
Oh,
O'h

Oh

Ka
Kp
Ov

O'v
C'h
Ch,
c'h

Gh

2
Tan

(

2
Tan

2
Tan

(

2
Tan

2
Tan

0.00
0.00
0.00
0.00
0.00
1.00
0.00

0.00
0.00
0.00
0.00
1.00
0.00

0.00
0.00
0.00
0.00
0.00
1.00
0.00

Leoft Hand Side

+{
+(

( 45

( 45

0

5
0.00

1
0.00
0.00
0.00

(45
( 45

0.00

0.00

0.00
0.00

(45

( 45

0.00

0.00

0.00
0.00

+

+

@2

—
[ - o | =]

(2

+

2

- (2

+ (2

2))
2))

0*
R

0*

2))
2)

2))
2)

1.00 )

1.00 )

{100)

1.00 )

{100)

1.00 )

]

it

"

It}

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Lo/
Lo/k
Lb/F
Lb/F
Lb/F
Lb/F
Lb/FT

Lb/FT2
LbiFT2
Lb/IFT2
Lb/FT2
Lb/FT2
Lb/iFT2
LbIFT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2



'

at 10 +

at 17.5 -

at 175 +

Ka = Tan2

Kp = Tam2
Cv = 0.00
u = 0.00
C'v = 0.00
Gh={ 0.00
Ch, = 0.00
o'h = 1.00
Gh, = 0.00
Ka = Tan'
Kp = Tan2
Cv = 0.00
u = 0.00
C'v = 468.00
Cc'h={ 468.00
Ch, = 468.00
G'h = { 1.00
Gh, = 468.00
Ka = Tan
Kp = Taln2
Gv = 0.00
u = 0.00
Cv = 468.00
o'h = ( 468.00
Oh, = 468.00
G'h = 1.00
Ch, = 468.00

( 45
( 45
+ ( 0
+ ( 5
- 0.00
- 1
he 200,80
*  0.00
+ 0.00
( 45
( 45
+{ 624
+{( 7.5
- 0.00
¥ 1
+ 0.00
¥ 468.00
+ 0.00
{ 45
( 45
+( 624
+( 75
- 0.00
* 1
+ 0.00
*  468.00
+ 0.00

+

+

(2

+

(2

+

(2

-(2

+ (2

2))
2))

2)
2))

2))
2

0.00 )

0.00 )

1.00 )

1.00 )

1.00 )

1.00 )

1.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00

1.00
468.00
0.00
468.00
468.00
468.00
468.00
468.00

1.00
1.00
468.00
0.00
468.00
468.00
468.00
468.00
468.00

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2




at 25

at 25

at 50

Ka = Tan2

Kp
Cv

G'h

Kp

Cv

C'v
G'h
Ch,

C'h

Gh,

Ka
Kp

Cv

G'h

Ch

2
= Tan

(

(

468.00
0.00
936.00
468.00
468.00
1.00
468.00

2
Tan

Tan

468.00
0.00
936.00
468.00
468.00
1.00
468.00

2

Tan

2

Tan

(

(

936.00
468.00
4036.00
2008.00
616.98
3.256
6535.21

+{

+(

Y

*+

-

+(

L

*

L4

+

{ 45
( 45
62.4
7.5
468.00
1
468.00
468.00
468,00

(45
( 45
62.4
75
468.00
1
468.00
468.00
468.00

( 45
( 45
124
25
2028.00
0.30726
2028.00
2008.00
2028.00

+

62

- (2

+ (2

(0
8 )
62 )

- (2

+(2

( 32

( 32
255
62 )

- (2

+ (2

!

2))
2))

2))
2))

2))
2))

1.00 )
b

1.00 )

[100)

[100)

1.00

1.00
936.00
468.00
468.00
468.00
936.00
468.00
936.00

1.00

1.00
936.00
468.00
468.00
468.00
936.00
468.00
936.00

0.31

3.25
4036.00
2028.00
2008.00

616.98
264498
6535.21
8563.21

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2

Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2
Lb/FT2



Pk

Moment
EL. 65 * (a+b) * h * Moment arm

0.00 500 = 05 * 161.31 * 500 * 48.67

18819.50 Lb-ft/ft

500 - 1000 = 05 * 48393 * 500 * 42,22 = 51081.50 Lb-ft/it
1000 - 1750 = 05 * 78719 * 750 * 36.02 = 106343.25  Lb-fit
17.50 - 2500 = 05 * 107110 * 750 * 28.58 = 114812.563  Lb-ft/ft
2500 - 2771 = 05 * 60653 * 271 * 2410 = 19809.82 Lb-fl/ft
2771 - 5000 = 05 * -498700 * 2229 * 7.43 = -412928.57  Lb-ftit
Total Moment = -102061.97  Lb-fi/ft

ok

102061.97 input Allowable
Section Modulus =— = ft3/it
0 Stress
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Right Hand Side

at15 - Ka =Tan (45 - (321 2)) = 031
Kp = Tan' (45 + (321 2)) = 325

Ov = 0.00 (16 *2) = 2400 KniM2

u = 000 $( 15 * 0 ) = 000 Kn/M2

O'v=2400 - 000 = 2400 KnM2

Gh=( 2400 * 030726 ) - (2 * o*\—o;) = 737 KniM2

Gh, = 7.37 + 000 = 737 KnM2

Gh=( 325 * 2400 ) + (2 * o*\—a,—zg) = 7811 Kn/M2

Gh, = 78.11 + 0,00 = 7841 KniM2
at15 + Ka = Tan el = =0 = 031
Kp = Tan’ (45 + (3212 = 325

Gv = 0.00 > Mg—12 ) = 2400 KnIM2

u = 0.00 +( 15 *0 ) = 000 KnM2

G'v=2400 - 000 = 2400 Kn/M2

G'h=( 2400 * 030726 ) - (2 * 0 *\—o._31—) = 737 KniM2

Gh, = 0.00 + 000 =737 kM2

Ch=( 325 * 2400 ) +(2 *0°[325) = 7811 KuM2

Gh, = 78.11 + 000 = 7811 KniM2
a3 - Ka=Tan (45 - (321712 = 031
Kp = Tan' (45 + ( 3212) = 325

Gv=2400 +( 16 * 2 ) = 4800 KnM2

u = 0.00 +( 15 * 0 ) = 000 KniM2

G'v=4800 - 000 = 4800 KniM2

Gh=( 4800 * 030726 ) - (2 * O *\E—) = 1475 Kn/M2

Gh, = 1475 +  0.00 = 1475 KnM2

Ch=( 325 * 4800 ) + (2 *0%|325) = 15622 KnM2

Gh = 15622  + 000 = 15622 Kn/M2



at 3

at 5.5

at 55

Kp

v

G'v
C'h
Ch,
G'h

Ch

Kp

Cv

G'v
C'h
ch,
G'h

Gh

' h

2
Tan

Tan2
24.00
0.00
48.00

( 48.00
14.75

( 325
156.22

Tan2

Tan
48,00
0.00
93.00

( 6848
21.04

{ 325
222 .86

Tan

Tan
48.00
0.00
93.00

{ ©68.48
21.04

( 325
222.86

+ (
+ (

w

w

+

-
+

w

w

+

+(
+

w

w

+

( 45
( 45
16
15
0.00
0.30726
0.00
48.00
0.00

( 45
( 45
18
25
24.53
0.30726
24.53
68.48
24,53

( 45
( 45
18
25
24.53
0.30726
24.53
68.48
24.53

- (321 2))

+ (3212)
*2)

*0)

P— . *o*;o.31)
) + (2 7 0r]325)
- (3212

+ (3212))
*3)

* 10 )

) - (2 *0*l031)
) + (2 *o*\?zs)
- (32712

+ (3212
‘3)

* 10 )

) - @ *0+|031)
) + (2 * 0*3.25)

|

0.31

3.256
48.00
0.00
48.00
14.75
14.75
156.22
156.22

0.31

3.25
93.00
24,53
68.48
21.04
45.56

222.86
247.38

0.31

3.25
83.00
24.53
68.48
21.04
45.56

222.86
247.38

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/v2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
KniM2
Kn/iM2
Kn/M2



at 8

at 8

at 18

Ka = Tan2

Kp = Tan2

cv = 93,00

u = 2453
c'v = 138.00
G'h=( 88.95
Ch, = 27.33
ch=( 325
Ch, = 289.50
Ka = Tan2

Kp = Tan’

ov = 93.00

u = 24,53
C'v = 138.00
o'h={ 8895
Gh, = -11.47
G'h={ 325
Oh, = 41578
Ka = Tan’

Kp = Tan2
Cv = 138.00

u = 24.53
C'v = 318.00
ch={( 170.85
G h, = 100.85
ch=( 100

Gh, = 240.85

( 45
( 45
+{ 18
+( 25
- 49.05
* 0.30726
+ 49,05
* 8895
+ 4905
( 45
( 45
+( 18
*{ 25
- 49.05
* 0.30726
+ 4905
* 8895
+ 49,05
( 45
( 45
+( 18
+( 10
- 14715
* 1
+ 14715
* 170.85
+ 147.15

+

( 321 2))

( 321 2)

3 )
10 )

-(2

+ (2

( 32

( 32
3 )
10 )

- (@2

+(2

( 0
10 )
sv‘)

- (2

+ (2

Ot

2))
2))

2))
2))

0.31 )

3.25 )

0.31 )

3.25 )
N

[}

0.31

3.25
138.00
49.05
88.95
27.33
76.38
289.50
338.55

0.31
3.25
138.00
49.05
88.95
-11.47
37.58
415.78
464.83

1.00
1.00
318.00
147.15
170.85
100.85
248.00
240.85
388.00

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
KnfM2
Kn/M2
Kn/M2
Kn/M2
Kn/Mi2
Kn/M2

KnfM2
Knivi2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



-~
s

Left Hand Side

at15 - ‘Ka = Tan (4 - (0172) = 1.00
Kp = Tan (45 + ( 072) = 1.00
Gv= 000 +( 0 * 2 ) = 000 Kn/M2
W = 000 +( 15 * 0 ) = 000 KnM2
o'v= 000 - 000 = 000 KuM2
ch=( 000 * 1 ) -@*0%100) = 000 KuM2
Gh,= 000 + 000 = 000 KuM2
Gh=( 100 * 000 )+ (2 *0%100) = 000 KuM2
Ghy= 000 + 0.00 = 000 Kn/M2
at15 + Ka =Tan (a6 A2 = 1.00
Kp = Tan’ (45 + (.0 /12) = 1,00
Cv = avy +L. M0 12 Y = 0.00 Kn/iM2
W= 000 +( 15 * 0 ) = 000 KnM2
ov= 000 - 000 = 000 KnM2
ch=( 000 * 1 ) -(@* o*\T.EEH) = 000 KniM2
Gh,= 000 + 0.00 = 000 KniM2
oh=( 100 * 000 ) + (2 *07]100) = 000 KnM2
Gh,= 000 + 000 = 000 KnM2
a3 - Ka=Tan (45 - (0 12) = 1.00
Kp = Tan’ (45 + (0 /2) = 1.00
Gv= 000 +( 0 * 2 ) = 000 Kn/M2
U= 000 +( 15 * 0 ) = 000 Kn/M2
Gv= 000 -  0.00 = 000 KnM2
oGh=( 000 * 1 ) -2 *0*[100) = 000 KM
Gh,= 000 + 000 = 000 Kn/M2
Gh=( 100 * 000 ) +( *0*|100) = 000 KuM2

Gh,= 000 + 000 = 000 Kn/M2



‘at 3

at 55

at 556

Ka
Kp

Gv

C'h

Ka

Kp

Cv

C'h

Ka
Kp

Ov

v
G'h
Gh,
G'h

Gh

H

2
Tan

Tr:m2
0.00
0.00
0.00

( 0.0
0.00

{ 1.00
0.00

2
Tan

Tan
0.00
0.00
24,53
( 2453
24,53
(  1.00
2453

2
Tan

Tan2
0.00
0.00

24.53

( 2453

24.53
( 1.00
24.53

+(

+(

+

+

L&
+{

+

+

i

+(

+

+

( 45

{ 45

0
15
0.00

0.00
0.00
0.00

( 45

( 45
9.81
25
0.00

0.00
24.53
0.00

(45

( 45
9.81
2.5
0.00

0.00
24.53
0.00

+

+

(2

@

+

@

- (2

+ (2

2y
2))

2)
2)

2)
2)

0.00 )

0.00 )

| 1.00)

1.00 )
N

1.00 )

1.00)

]

H

1.00

1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00

1.00
24.53
0.00
2453
24.53
24.53
24.53
24.53

1.00
1.00
24.53
0.00
24.53
24.53
2453
24.53
24.53

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/N2
Kn/M2
Kn/M2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
KniM2
Kn/M2
Kn/iM2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



at 8

at 8

at 18

Ka = Tam2

Kp

Cv

Ka

Kp

Cv

G'h

Cv

G'v
G'h
Ch,
S'h

Gh

2
Tan

(

(

24.53
0.00
49.05
24,53
24.53
1.00
24.53

Tan

2
Tan

(

(

24.53
0.00
49.05
24.53
24.53
1.00
24.53

2

Tan

2
Tan

(

(

49.05
24.53
229.05
106.43
36.43
1.00
176.43

+(

+(

+(

*+(

tan

+{

*

+

*

+

( 45
( 45
9.81
25
2453

24.53
24,53
24.53

( 45
( 45
9.81
25

24.53

24.53
24.53
24.53

( 45
( 45
18
10
122,63
1
122.63
106.43
122.63

*

+

(0
3 )
10 )

S

+ (2

(0
3 )
10 )

.(2

+ (2

( 0
10 )
10 )

- (2

+ (2

/

2))
2))

0*|1.00)

0*|1.00 )

2))
2))

0*|1.00 )

0*|1.00)

2))
2)

#*]1.00 )

#*

1.00 )

Nl

1.00
1.00
49.05
24,53
24.53
24.53
49.05
24,53
49.05

1.00

1.00
49.05
24.53
24.53
24.53
49.05
24.53
49.05

1.00

1.00
229.05
122.63
106.43

36.43
159.05
176.43
299.05

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2

Kn/iM2 -

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/iM2

KniM2
Kn/M2
Kn/iM2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



0.00
1.50
3.00
5.50
8.00
18.00

EL.

1.50
3.00
5.50
8.00
18.00
18.00

Section Modulus

0.5
0.5
0.5
0.5
0.5
0.5
0.5

(a+b)
7.37
2212
35.79
48.37
-62.52
0.00

600.67

0

*

*

Total Moment

Moment
h
1.50
1.50
2.50
2,50
10.00
0.00

Moment arm
17.00
15.67
13.68
11.20

3.33
0.00

input Allowable

Stress

m3/m

93.97 kN-m/m

259.91 kN-m/m
611.86 kN-m/m
676.93 kN-m/m
-1042.00 kN-m/m
0.00 kN-m/m
600.67 kN-m/m
Try Length again
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~at 1.5

at 1.5

at 3

' oh

Ka

Kp

Cv

G'v
G'h
Gh,

C'h

Kp

Cv

G'v
G'h
Gh,
G'h

gh

Ka
Kp

Cv

G'v
G'h
oh,

G'h

Gh

—

]

I

1l

2
Tan

2
Tan

0.00
0.00
24,00
( 24.00
7.37
(325
78.11

2
Tan

2
Tan

0.00
0.00
24.00
( 24.00
0.00
( 325
78.11

2
Tan

2
Tan

24.00
0.00
48.00

( 48.00
14.75

( 325
156.22

Right Hand Side

+(
+(

* 0.30726

B

+

=t

R

* 0.30726

+

+

+(
+(

* 0.30726

+

L

-+

( 45

( 45
16
1.5
0.00

0.00
24.00
0.00

( 45

( 45
16
1.5
0.00

0.00
24.00
0.00

( 45
( 45
16
1.5
0.00

0.00
48.00
0.00

+

+

(

+

+

+

32
32

)
)

(2

(2

32

32

(2

(2

- 32

32

2

(2

1

/

i

/

/

!

2))
2))

0*!031)

0+*{8.25)

2)
2)

0*031)

0+|325)

2))
2))

0*031)

0+{325)

1]

]

i}

1

0.31

3.25
24.00
0.00
24.00

7.37

7.37
78.11
78.11

0.31

3.25
24,00
0.00
24.00
7.37
7.37
78.11
78.11

0.31

325
48.00
0.00
48.00
14.75
14.75
156.22
156.22

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

KniM2
Kn/M2
Kn/M2
KniM2
Kn/vi2
Kn/M2
KniM2

Kn/M2
Kn/N2
Kn/M2
KniM2
Kn/M2
Kn/M2
KniM2



at 3

at 5.5

at 55

+

Ka = Tan2

Kp = Tan’

Cv = 2400

u = 0.00
C'v = 48.00
G'h =( 48.00
Gh, = 1475
C'h=( 325
G h, = 156.22
Ka = Tan’

Kp = Tan’
Gv = 48,00

u = 000
c'v = 93,00
C'h=( 6848
Gh, = 21.04
ch=( 325
Gh, = 222,86
Ka = Tan’

Kp = Tan’
Cv = 48.00

u = 0.00
G'v = 93.00
C'h=( 6848
Gh, = 21.04
G'h={( 325

G h, = 222.86

( 45
( 45
+( 16
+( 15
- 0.00
* 0.30726
+ 0,00
*  48.00
+  0.00
( 45
( 45
+( 18
+( 25
- 24.53
* 0.30726
+ 24.53
*  68.48
+ 2453
( 45
( 45
+{ 18
+( 25
- 24,53
* 0.30726
+ 2453
*  68.48
+ 2453

+

S

+

S

-(2

+ (2

(32

( 32
3 )
10 )

- @

+ (2

( 32

( 32
3 )
10 )

- (2

+ (2

/
1

/

/

!

2))
2)

0*]031)

0*[3.25)

2))
2)

0*031)

0*|825)

2))
2)

0+]031)

o [a3)

H

t

1l

ti

H

]

0.31
3.25
48.00
0.00
48.00
14.75
14.75
156.22
156.22

0.31
3.25
93.00
24.53
68.48
21.04
45.56
222.86
247.38

0.31

3.286
93.00
24.53
68.48
21.04
45.56

222.86
247.38

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2

Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/ivi2
Kn/ivi2

KniM2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2
Kn/M2



at 8

at 8

at 22.75

Ka
Kp
Cv
u

G'v
G'h
Gh,
G'h

Gh

Ka
Kp

Cv

G'v
G'h
G h,

G'h

o h,

Ka
Kp
Cv
U
G'v
G h
G h,

G'h

oh,

= Tan’

= Tan’
93.00
2453
138.00

( 8895

27.33

={ 325
= 289.50

2
= Tan

2
= Tan

93.00
24.53
138.00

( 8895

= -11.47

{]

( 325

415.78

= Taln:2

= Tan’
138.00
24.53

= 403.50

= { 209.75

= 139.756
=( 1.00
= 279.75

+(
+{

oot
*{

+(

* 0.30726

+

*

+

* 030726

+

+

( 45
( 45
18
25
49.05

49.05
88.95
49.05

( 45
( 45
18

25
49.05

49.05
88.95
49.05

{ 45

( 45
18

+( 1475

¥

+

*

+

193.756
1

193.75
209.75
193.75

+

+

{ 321 2))

( 3217 2

3 )

10 )

-2 *0*(031)
+ (2 * 0%1325)
( 321712}
(321 2Y)

3 )

10 )

- (2 *#*1031)
+ (2 *#*1325)
( 072)

( 0712
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at 15

at 1.5

at 3

+

Ka = Tan
Kp = Tr::m2
ov = 000
u = 0.00
O'v = 0.00
c'h=( 000
oh,= 000
ch=( 100
Oh, = 0.00
Ka = Tan'
Kp = Tam2
Ov = a
u = 0.00
C'v = 0.00
o’h=( 000
Ch, = 0.00
o'h={( 100
Oh, = 0.00
Ka = Tan'
Kp = Tan2
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c'h={( 000
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oh=( 100

oh,= 000
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at 3

at 5.5

at 5.5
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at 8

at 8

at 22.75

Ka = Tan2
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Moment

EL. 0.5 * (atb) * h * Moment arm
000 - 150 = 05 * 73 * 150 * 21.75 = 120.22 kN-m/m
160 - 300 = 05 * 2212 * 150 * 20.42 = 338.71 kN-m/m
300 - 55 = 05 * 3579 * 250 * 18.43 = 824.37 kN-m/m

5650 - 800 = 05 * 4837 * 250 * 15.95

964.12 kN-mfm

800 - 2275 = 05 * -6252 * 1475 * 4.92 = -2287.00 kN-m/m
2275 - 2275 = 05 * 000 * 000 * 0.00 = 0.00 kN-mim
Total Moment = -19.58 kN-m/m
ok
Section Modulus =_19_._5_8_ = R m3/m

0 Stress





