Bragdon

bilat_prop (el_dat ,we_gq1,9%) =

OO0

n, «— rows(el_dat)—1
n]-<—rows(gi

A—0

B,<0

I,<—0

fortel..n,

el —el_dat

7

Wep <— wel_dati
Wy < Wg
Wy <— W
b el_dati 41
h—el dat —el dat
i+1 7
(wy +wy)

2
yc_local — if Atrap =0

Atrap — h °

Homework #2

N (wt—wb>-h

B,—B,+A
Iw — Iw +Itrap +Atrap *Ye_trap
B,

Yo i———

A
Im:r(_Im_A'ycz

Il'.’E
Ty, —

A
c—0
S0
k<0

forjel..n;

c <« —(yc —el_dat )
J,2 gi
7,2

trap * Ye_trap
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Bragdon OO0 Homework #2

c.<«—concat (“c_” , gt 1)
7>

] ’ 1
Js2 C
j s 2
S« concat (“S_” , gt )
j,1 J,1
S' 2
ko i
7,2
k. <« concat (“k_” , gt )
g, .1
k2 — reverse (sort <k<2>>>
[ « A” A
“I_xx” 1,
“T_x” TJZ
((y_c” yc
bilat_prop || “top_el” min (el_dat)
| “bot_el” mazx(el_dat) |

c
S
k

perimy (el_dat ,we_gq) = || n, < rows (el_dat)
foriel..n,

el —el_dat

Wep < wel_dati

Wey

2

yrghti —el

mrghti —

Tyepy — —TEVETSE (x,,ght>
Yiept < TEVETSE <y7'ght>
T gy ph, < Stack <0 N, Tyt s Treft 5 0 m)
Ygrph < stack <min (el_dat) s Yrght s Yleft s min (el_dat))
“plinewid”
plstart — “0”
“pline”
Ny, = TOWS (T gy ) — 1
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Bragdon OO0 Homework #2

foriel..n,

T grph; _ynghi

plbody «+— concat | num?2str | — , 47, num2str

m m

plclose +— [“c”]
plcad < stack ( plstart , plbody , plclose)

T
perimpts « ["Z;grph Ygrph plcad]

function to calculate stresses at a section due to internal and external loading in the z axis and flexure about the xx axis

stress_xx_z <S_p'rop yFp,eg,, Moy, ,Papp> = A«— (S_p'rop1>

1,2
S — (S_propB) @

nm «— (S_prop3) )

cg.+— (S_propl)

4,2
e«cg,—cg

(P F
fc_cg<_

app ™ P)
f<_ [ “f—O” fc_cg]

A
ng«— rows(S)

C

forjel..n,

M,,,—Fp-e
Fjir s leegt—g——
J
f. .« concat (“f” ,substr (nm, ,1, 5))
J

(IR

stress_xx_z <+ f

A 4o:=0.217 in® xl_t:=16.5in x2_t:=2.5 in z3_t:=10.5 in
yl_t:=80.625 in  y2_t:=78.625in  y3_t:=76.6251in y4_t:=74.725 i  yb5_t:=82.525 in

[ 8 0 A_test O _xl_t yl_t _mz_t yl_t 1% 1324 1% 1%
8 0 At " 0 2 t yl t xl t yl t 1732 1734 1734 1732 median(y4_t,y5
_tes — — — —
8 0 A test O _xl_t y2_t _mz_t y2_t 1% 1324 1% 1%
8 0 A 0 2 t 2 t 1 t 2 t @©» 124 1% 1%
Psd_test:= —test ret o ystoxL b ye
5 0 A_tegt 0 _mg_t y3_t _w2_t yg_t @©» 1224 1% 1%
5 0 A_tegt 0 mz_t y3_t wg_t yg_t @©» 124 1% 1%
13 0.3 A 4y 0 —0.3n y4_t —0.3in y5_t —1in 4in —11in 28 in
13 03 A4 0 033n y4t 03wn y5_t 1w 4in 1lin 281in
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Bragdon

Psd_test=

Ut Ot 00 OO 0O 0o

13
13

0 0.002 ft* 0 —1.375 ft 6.719 ft —0.208 ft 6.719 ft “r
0 0.002 ft* 0 0.208 ft 6.719 ft 1.375 ft 6.719 ft “”
0 0.002 ft* 0 —1.375 ft 6.552 ft —0.208 ft 6.552 ft “”
0 0.002 ft* 0 0.208 ft 6.552 ft 1.375 ft 6.552 ft “”
0 0.002 ft* 0 —0.875 ft 6.385 ft —0.208 ft 6.385 ft “”
0 0.002 ft*> 0 0.208 ft 6.385 ft 0.875 ft 6.385 ft “”
0.3 0.002 ft> 0 —0.025
0.3 0.002 ft* 0 0.025 ft 6.227 ft 0.025 ft 6.877 ft 0.083 ft 0.333 ft
Pstr_prop (Psd ,x):=| n,,, < rows(Psd)
ycgr— 0 in
foriel..ng,,
~ T
Gfroup<—<Psdg
A id— G'r‘oup1 . Group3
Ymid < mean (Group6 ) Groupg)
Ygrp < if Group2 =0
Ymid
else
Yend < Mean Group10 , Group12
m < <ymid - yend> - (GroupQ)
if Group2§m§ ( 1 —G'roup2)
Ymid
else if :1:<Gr0up2
Yend TM T
else
yend+m-(1—:c)
Agppif G'roup4 =0 \/Group4 <zr< (1 — Group4)
Amz'd
else
0 in’
yegp— if Group4 = 0VGr0up4 <z< (1 - Group4)
(Vg At Ygrps Agrp) + (Ar+Ag)
else
Yycgy
Ape—As+Ag,
Ay
Pstr_prop «—
ycgy

OO0

“”»

“”»

€«

«»

1%

€

Homework #2

(1224

(1224

122

1224

122

122

(134

124

€«

122

1%

12X

ft 6.227 ft —0.025 ft 6.877 ft —0.083 ft 0.333 ft —0.083 ft 2.333 ft
0.083 ft 2.333 ft
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Bragdon

OO0

- v oa

Ap_test (m) :=Pstr_prop (Psd_test , ac) .

cgp_test (m) := Pstr_prop (Psd_test s ac)2

Pstr_coord (Psd s z) =

Ny, < TOWS (Psd)

plist [0 in 0 in]

foriel..ng,,

T
Group «— (Psdg
rlm G’roup5

ylm «— Group6
r2m «— Group7

Y2m «— Group8

xl—xlm
yl —ylm
T2 —12m
Y2 —y2m
else

rle«— Group9

yle «— G'roup10
r2e — Group11
Yy2e «— Group12

ml, «— (mlm —zle

m2, < (x2m —x2e
m2, «— (y2m —1y2e
if @< Group2

yl—yle+ml,-

Y2 —y2e+m2,-

else

yl—yle+ml,-

page {n} of 20

)+
ml,«—(ylm—yle)+
)+
)+

rl—zxle+ml,.

T2 —x2e+m2,.

rl«—zxle+ml,.

T2 —x2e+mMm2,-

NN N
—
I
I\
~—

L~ N~
=
|
N
N—

[
|
N
~—

Group
Group

(
[
(Group
[

n

M)

Group

Homework #2

Ap_test(0.5)=0.102 ft*

if G'r‘oup2 = 0\/G'roup2 <z< (1 - G'r‘oup2>



Bragdon 000000000000000() Homework #2
H | vz —vzetm2,(1-2)

Ay
yegy

Pstr_prop «—
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Bragdon OO0 Homework #2

wLL::O‘klf fpi:: 179*](782

(wDL> .L?

M= —=(1.424-10°) kft Foi=f+A,=(1.476-10%) kip

2

Stress; ,;q:=stress_rx_z ([9 1_prop,F, M;,1 kz;ﬂ)

isC3g p_midspan ’

stress; onq=stress_rx_z ([Sl_prop s F i€y ena;0-kip-in,0- kzd}

Etress,,;m,,jd: ? ] gtTeSSLmJ,dZ 7

Final conditions without live load wr=0-klf  f,.:=149-ksi
wpy )+ L’
M, := ( DLg — = (1.424.10%) kip-ft  Fpo:=fp-A,=(1.229.10%) kip

stress, ,iqi=Stress_rr_z ([9 1_prop,F,.,C9, midspan

M, ,0 kip))

e_mi

stress, onq:=Sstress_rr_z < s Fpes€9p ends 0, 0)

[stresse_mid =7 ] [stresse_end: ? ]

Final conditions with live load Wrri=2klf f.:=149.kss
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Bragdon OO0 Homework #2

o T s T B 7 5] o T v pe
(wDL+wLL> -L? 3\ - 3\ .
M, = . =(4.18:10%) kip-ft  Fpo:=fpe+A,=(1.229-10°) kip
Stress, ,;q:=stress_rx_z ([9 1_prop,F,.,¢9, midspansMe,0- k:zd)

stress, onq:=stress_rr_z ([S'l_prop,Fpe,cgp_end,O kip-in,0 kzﬁ)

e_en

[StTGSSF,Jn,]j(]: 2 ] L@t?"GSSPJ,H(IZ ? ]

Initial Conditions:

initial stress
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Bragdon

final stress
before live load

final stress
before live load

OO0

1sotrans:=| sin (%) -1 sin(

0 0

()« ~ie2)
|

Homework #2

Seqr
6
0

0.866 0 —0.866

1sotrans = I 0.5 -1 0.5
K 0 0
bbox (dpt) =

(newgraph) =7

bb :=bboz{newgraph)
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|
|

TSZ — (mam <dpt(1)> —nmin <dpt(1)>>
Ysz <maa: <dpt<2)> —nun <dpt<2)>>
mc 0.1

bor min <dpt<1)>> —inCc+TrSz Mmin <dpt<2)> — 7

mazr (dpt<1) +1inc+rsz max <dpt(2)> +ar

ntpt,

18
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Bragdon OO0 Homework #2

inpt:=[1 0 0]
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