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L;:=0m | Continuous Top Flange Bracing
L, :=5m | Continuous Bottom Flange Bracing
maX( Ll’ L2, L3) . '
Lz:=2m Nt == — | Include Beam Self Weight
090200 0 090200 L, + L 0000 10
0 0 O0O0fKkdn 0 0 0 O0O0|KkN 0 0000 0
Wq = — Xwl = -m Wy = T Xw2 = p.= -kN Xp = -m
0 0 00| m 0 0 00O 0 0000 0
0 0 0O 0 0 0O 0 0000 0
14 0 0O 14 0 0O 14 0 0O 0 1 1
125 0 00 125 150 0 125 0 00 L 0 3 0
1= LCZ = 3= — | = Xp = ‘m r,:=
125 150 0 125 0 00 125 150 0| [ A 0 0 0
0 0 00O 1 1 00 0 0 00O 0 0 0
Interval has to be small enough to be
considered fully braced.
ORIGIN := 1
NMWWWWWWWWW
L L+ L,
Sl = _l Sz = L
m m
E := 200GPa |:= 1000000mm4
W(X,Wl,Wz,Xl,Xz) = S < Xq
Sy < X9 — X1
0 if x<s
0 if x>s,+ 5
X—5
Wy + l-(wz—wl) otherwise
S2
rows(wl)
q(x) := w(x,wli’1 FWL W Wy W W Wy W2i,4’XW1i’XW2i)
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Nodesp :=

( (
Zero < I, — Iy v
Xp

X1 < augment| —————
L A S 10nitsOf (xo)

, ZEro, Iy, Zero, Zero, Zero, zeroj

0 0000000
Ly 1 1110000
Xy <— augment —_—
Ly+L, [SIUnitsOf(L;) |1 110000
Ly + Ly + Lg 00000O00O
XP<1>_XP<1>
Zer0 ¢« ———————
SIUnltsOf(xp)
Xp F,<1> F,<2> P<3>

,Z€ro, zero, zero

ey
X3 «— augment , - , - , - , -
SIUnitsOf (P) ~ SIUNitsOf (P) ~ SIUNitsOf (P) = S1UNitsOf (P)

SIUNitsOf (xp)
X4 < csort(stack(x;, X2, X3), 1)

7
X5 < (X4 )
j«1

for ie2.. rows(x4)

. L1+ L2+ L3
if X4 =1vXxsy =1vXs =1vXsy =0vXy =———F<VXg #0vXqs #0vXs #0vVXyg
i.2 i,3 i.4 i1 i1 SIUnitsOf (Ly) 1.5 i.6 i.7 i.8
j (—J +1 if X4_ >X5_
i1 i1
X5 < Xg
i, i,1
X <~ min(x +Xq4 ,1
5.2 (51,2 42 )
X5, <« min(xs + X4 1
], j,3 i,3
X < min(Xx + X 1
3.4 ( 5.4 THa )
Xg <« Xg + X4,
i i i,5
X <« X + X
5 5.6 Y6
X5 (—X5_ + X4_
] IB 7
X <« X + X
5J 8 5J 4 o

X5
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Nodesg :=

T
R « (NodespT)<1>

for iel.. rows(Nodesp) -1

X1 < Nodesp. )
i

X5 «— Nodesp.
i+1,1

X2 — X1

Nint < ceil -
|ntmax

SIUNitsOfintyax)
if Nint > 1

X2 — X1

int «
Nint

for ne1,2..nj -1

R « stack[ R, (x, +n-int 0 0 0 0 0 0 0]

AT
T (i+D
R <« stack R,(Nodesp )

(btop bbot) =1« 1

FEAm(S1.52. 53, W1, W) 1= E'Wz'sz'

k<« 1

for iel.. rows(Nodesp)
if Nodesp =1

i,3
b Nodes
G Pi1

bt. «—1
j,2

jej+1
if Nodesp =1

i,4
b Nodes
b1 Pi1
b -1
bk,2<_
ke—k+1

(b by)

-1 3~523 + 15-522~s3 + 10~512-52 + 30~512-s3 + 10-522-51 + 40-5,-31-S3

(Sl + Sy + 53)2

-1 2~323 + 5-522~33 + 20-312‘52 + 30-312‘53 + 10-322-51 + 20-5,-51-S3

(Sl + Sy + 53)2
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FEAmI(SLSz,Ss,Wl,Wz) = E'Wl'SZ'

FEAVI’(Sl »52,53, Wy, W2) .

FEA(S1, 52,53, W1, Wp) i= — Wy

3'523 + 15'522'51 + 10'532'52 + 30'532'51 + 10'522'53 + 40'52'53'51

(53 + Sy + 51)2

2~523 + 5~522~sl + 20-532~52 + 30-532~sl + 1O~522~s3 + 20-55-53'S;

+——W5-Sy:
60 2

(53 + Sy + Sl)

1 3'523 + 5'522'53 + 10'513 + 30'512'52 + 30'512'53 + 15'522'51 + 20'51'52'53

— W1-So-
20 192

(Sl + Sy + 53)3

1 7~523 + 15~522~s3 + 10~513 + 30~512~52 + 30~512-S3 + 25~522-51 + 40-57-S,-S3

(Sl + Sy + 53)3

1 3'523 + 5'522'51 + 10'533 + 30'532'52 + 30'532'51 + 15522'53 + 20'53'52'51

20 (33 + Sy + 51)3

7~523 + 15522~sl + 10533 + 30532~52 + 30-532~sl + 25-522~s3 + 40-53-S,-51

+ —W--So-
20 192

(53 + Sy + 51)3

FEA(LC, split) :=

I‘rows(Nodess)~2,3

R
Rrows(Nodess)-Z,B

<0

<0

for iel.. rows(NodesS) -1

Xj < Nodesg, L
i

Xj Nodessi+

Ly
me1 if i< —————
SIUNitsOf (L4)
Ll Ll + L2
m« 2 if - <Xj < -
SIUNitsOf (L4) SIUNitsOf (Ly + Ly)
Li+L
m« 3 if x;> - L
SIUNitsOf (Ly + Ly)
Ly
ne 1 if xj< ————
SIUNitsOf (L)
L]_ Ll + LZ
n<«2if - <Xj < -
SIUNitsOf (L ;) SIUNitsOf (Ly + L)
L]_ + LZ

n<« 3 if Xj = -
SIUNitsOf (Ly + L)

for jel.. rows(wl)
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xwlj
Xg6 ———————
19 Siunitsof (xwl_)
]

Xw2.
j

X &~
29 SIUnitsOf(sz_)
]
W
Wiy < iLe
g SIUnitsOf(Wl_ LC)
],

Wa.
j,LC
<~ -
SIUnitsOf (Wz_ )
j,LC

WZQ

if max(xlg,ng) > Xj A min(xlg,ng) <X
if X1g <X

S« 0

W, < w(xlg,wlg,wzg,xlg,ng)

otherwise
Sy < Xlg — Xj

Wy <— W(XlgawlngZanlgaXZQ)
if Xj < Xpg

Sy «— Xj - Xj

Wy <« W(Xj,ng,Wzg,Xlg,ng)

otherwise
Sy «— ng - Xj

Wy < W(ng,ng»WZQ’Xlg’XZQ)
S3 « |Xj—Xi| -5-9%

<~ R + —FEA(51,S2,53, W4, W|
Rzli_l’m Rzli_l’m vl(l 2553, Wa b)
R <« Rr . +—FEAm|(sl,sz,s3,wa,wb)

2:i,m 2:i,m
R «~R + —FEA,{S1,57,53, W,, W,
I‘2~i+1,n I‘2-i+l,n vr( 12 e b)

R <R + —FEAn 51,52, 53, Wa, W
L2»i+2,n L2-i+2,n mr(l 2593, Wa b)

(RL<1> + RL<2> + RL<3> RR<1> + RR<2> + RR<3>) if Spllt =0

(RL<1> RL<2> RL<3> RR<1> RR<2> RR<3>)

otherwise
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Assemble(M, OverWrite) :=

E

for ie 1. .rows(M)

m<_Mi,1

for ke M. ,..M
i,3

Outputj:k<— 0
for ie 1..rows(M)

m<—Mi’1

for je Mi,Z"Mi,

Outputj K <«

Outputj K <«

Output

| 12 6-L

SIUnitsOf (E)  SIUNitsOf (1)

for j e Mi,2"Mi,2

+ rows(m) — 1

i3 + cols(m) — 1

o+ rows(m) — 1

for ke Mi,3" Mi,s + cols(m) — 1

Mi-M; +1, k-M; g+1

Mi-M; +1, k-M; g+1

-12 6-L

6-L 4L2 —6L 2~L2

if OverWrite = 1

+ Outputj K otherwise

k(L) :=
) L3 -12 -6L 12 -6-L
6L 2L% 6L 4.L°

A= Krows(Nodess),rows(NodesS) <0

n < Nodesg
for ie 1. rows(n) — 1

L1~ M

ki < k(L)

K 1 1
K <« Assemble| . . ,0
ki ii2-1i2-1
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BC(K, Vector) :=

Skip; <« 0

k«2 if L,=0
k < 1 otherwise
i« 1

while i < rows(K)

Node « floor(I _2 l) +1

DOF <« i — (Node — 1)2

j<«1
while j < cols(K)

Node « floor(J ;

K
BCi_skipi,j —Skipj

jej+1
otherwise

j<«j+k
i—i+1

otherwise

Skip; <« Skip; + k
i« i+k

Kgc
o)

if Nodesg #1 v DOF =2
Node, 2

1
j +1
DOF « j — (Node — 1)2
if Nodesg # 1 v DOF =2 v Vector = 1
Node, 2

«~ K. .
|

Mapi—Skipi,j—Skipj « i if Vector=1

Mapi—Skipi,j—Skipj <« concat(numa2str(i), -

k

,hum2str(j)) otherwise
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Frode(LC,span) := | Py, « —Nodess<|‘c+4>

P «~0
OUtl,3

foriel.. rows(Pin)
X Nodessi,1
Ly
P RN Sl
SIUnNitsOf (L) SIUnitsOf (L)
L+ L

j<«1if x<
j<«2
j <3 if x>

P «~ P
OUti-Zfl,j II’]i

Pout. . <0
i-2,]

Pout < Pout<1> + Pout<2> + Pout<3> if span=10
otherwise

Pout<1> if span=1
Pout@ if span =2

Pout<3> if span =3

F(FEA_.FEAR,Fy) == Fy + FEA| + FEAR

[KBC_ 1] = | Kec « BC(K.0),

-1
Kec

d(FEAL,FEAR,Fy) = |d «0

rows( Nodes 5) -2
R « BC(F(FEAL,FEAR,Fy),1)
dBC <— |:KBC_ 1:|R1

Map « R2

for ie 1..rows(Map)

dMapi <— dBCi
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A(FEAL,FEAR,Fy) = |d « d(FEA_,FEAR,Fy)

VMA(FEA,FEAR,Fy) =

Rrows(R)+1

for ie 1,3..rows(d)

<« d.
i

Fe B
SIUnitsOf (E)
|
¢« ———
SIUnitsOf (1)

n < Nodesg

L<—n2’1—nl’1

dg < d(FEAL,FEAR,Fy)
for iel,3.. rows(dg) -1

A . <—dg

AT i
ceill —
(2)

dj < submatrix(dg,1,4,1,1)

E-l 6L
Vl <« —3-di- 1 - FEAR1

6-L

M, « —-d; + FEAR,

L« nrows(n),l B nrows(n)—l,l

dj « submatrix(dg,rows(n)~2 - 3,rows(n)-2,1,1)

12
E-l 6L
Y, — —.d + FEA,
rows(n) E _12 rows(FEAL )-1
6L
6-L
E-l 2L2
« =.d; ~ FEA,
rows(n) E 6L rows(FEAL )
4-L2
for ie 2..rows(n) — 1
Lo Mg
Lo Mg 1~ M

s

dis < submatrix(d..i-2 = 3.i-2 — 3+ 3.1.1)
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V.V if |Vi| > |V,

Vi « V, otherwise

6L,
2
_El 4L,
MI <« _'di2' 6L — FEALZ-i
L, 2
2.L,7

(round(V) round(M) A)

6(M1,Mg) = | Miarge < max(|My],[M])
Mgman < min(|M1| ’ |M2|)
Ke1 if M{=0AM;=0
M
Sma".sign(Ml)-Sign(MZ)'_l otherwise

large

WZ(Ml,Mz,M3,endbr) = Mend_max <~ maX(|Ml| ) |M2|)
w1 if |M3| > Mend_max \Y% endbr =0
otherwise

K < H(Ml,Mz)

w e minl 175 + 1056 + 0.3.52,25)

9:42 AM
TT A T
dip < submatrix(dg,i-2 - 1,i-2 - 1 + 3,1,1)
12
Vl <~ _'dil' + FEAL X
3 -12 2:i-1
Ly
6L,
12
V2 <« _'diZ' - FEAR i
3 =12 2:i-1
Lo
6L,
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MLwo(Mielg) :=

(max([Msad ) 0 1)

(Rl,l Ri,2 Rl,s) < \max| |Mfieid| ) 0 1

Ny < 1

Ibbr «0

for i 1..rows(Nodess)

(Flangec, Flangecg) < (1 1) if Mg >0
1

(FIangeCL F|anQGCR) « (2 2) if Myjgg <0
1

if Mfieig, = 0

(ML Mg) « (0 0)

k«i-1

while ML: 0Ak> Nip

ML « Mfieldk if Mfieldk =0

ke—k-1
ke—i+1
while Mg = 0 A k < rows(Nodess)

Mg < Mfieldk if Mfieldk # 0

k—k+1
MR(—ML if MR:O

M, « Mg if M_ =0
trace("{O}, {1}, {2}, {3}.{4}{5}" ,Nodessi’
Flangecr <« 1 if Mg >0

Flangecr < 2 otherwise

Flangec. <1 if M >0

Flangec, < 2 otherwise

trace("{O}, {1}, {2}, {3}.{4}.{5}" ,Nodessi’

Bracedg « 1 if [(TFbraced =1v Nodess =
i,

Bracedr < 0 otherwise

Braced, < 1 if [(TFbraced =1 v Nodess =
i,

Braced, < 0 otherwise
if Braced, =1vi=1vi= rows(Nodess)
if i— N > 1

My < Mgl
Nl

M; « Mfieldi

E Flangec, , Flangecgr, Mielq., M|, MR)
I

r Flangec, , Flangecr, Mfielg.» M, MR)
1

1) A Flangecg = 1} v [(BFbraced =1v Nodess , = 1) A Fle
i,

1) A Flangec, = 1} v [(BFbraced =1v Nodess = 1) A Fla
I

if [Mg| >0

Mj « max(|submatrix(Mﬁe|d,n|b,i,1, 1)|)
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j < rows(R) + 1

Rj,l(_ M3

R. ., < Nodes — Nodes
j.2 Si,:I. Sn|b,1

end,, < 1 if Braced. =1 A lby, =1
end,, < 0 otherwise

Rj,3 <~ wz(Ml,Mz,Mg,endbr)

R. , < Nodes
j.4 Sn|b,1

R. _ <« Nodes
j,5 Si

>

n|b(—i

Iby,, < Bracedg

"108" "14" "11" "29" "W 1700 x 98"
"055" "b5" "45" "51" "W 310 x 45"
Beams:=| "007" "88" "09" "32" "W 1700 x 90"
"109" "10" "10" "10" "W 310 x 24"
"010" "10" "10" "10" "W 310 x 24"

(W, M Aper) = |R« VMA(FEA(l,O)l’1,FEA(1,O)1’2,Fnode(l,O))
V « Rl,l
M « R1,2
A R1,3
(VM A)

e
Agcale = max( | Aplot| )
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Distibuted Loads

Shear

o

Fix slow downs in code as a
result of duplicating code runs.
Initiat all matrices

MLw,(M) =
(MLwZ(M) max(m))) =1

Pad(number) := | R « numa2str(round(number))
R « "999" if strlen(R) >3
while strlen(R) < 3

R <« concat("0",R)

Pad(45) = "045"

0 2 4 6
Deflection
5 T T $2 T ]
X X
|
C 1 1 3 1 ]
0 2 4 6

1 1
1 0.00 1| 1890.00
2 302.00 2| 1740.00
3 580.00 3| 1590.00
4 832.00 4| 1440.00
5| 1060.00 5| 1290.00
6| 1262.00 6| 1140.00
7| 1440.00 7 990.00
M=[g] 159200 V=[s 840.00
9| 1720.00 9 690.00
10| 1822.00 10| 540.00
11| 1900.00 11| 390.00
12| 1952.00 12| 240.00
13| 1980.00 13 90.00
14|  1982.00 14| -60.00
15|  1960.00 15| -210.00
16 16




Steel Beam Design

04/08/2017
9:42 AM

#0
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INgecR = 2]

ngec, = 2}
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