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CHECK CENTER POLE ANCHOR BOLTS (BASED ON SIMPSON 5/8" Dia 4" Embedment into concrete)

Live_Load:= 300-1b Moment_arm:= 33-in
Moment:= Live_Load- Moment_arm = 825 f-1b

Moment

Tension_in_bolts := = 18001b

5.5-in
Amount_of bolts_in_tension := 2

Tension_in_bolts

Tension_per bolt:= =9001b

Amount_of bolts_in_tension

Bolt_tension_capacity := 1640 1b

if (Bolt_tension_capacity > Tension_per_bolt, "OK" , "NG") = "OK"

CHECK CENTER POLE
ALLOWABLE STRESS (ALLOY 6061-T6)
n,:= 1.95 ny:= 1.65 n,:= 1.20 Factor of safety
E:= 10100-ksi Fiu = 42.0ksi Fiy:= 35ksi Foyi= 35ksi
F,:= min(Fy, Fyy) Fyyy = 24.0ksi Fgw := 20 ksi Fepwi= 20 ksi
SECTION PROPERTIES
OD:= 5-in ID:= 4.75-in ti= y t=0.1251in
2 2
Area:= 3'142-(03 1D ) Area = L91-in2
oD
o 3.14-(004— n?) :
. 64 I=5.688in
1D
4 4
S:= 3‘]42'(0[) =D ) §=12277%in"
32.0D
Ri= IT R=238in SECTION
MOMENT CAPACITY (NOT WITHIN 1" OF WELD) (SEEALSO MOMENT CAPACITY ATWELD
TENSION IN EXTREME FIBRES OF ROUND TUBE: LOCATON)
Moment = 825 ft- b
= f = 4.35-ksi
S
1.17- Fty
1= F; = 24.82-ksi k=10
fy
1.24-F,,
Fp:i= F, = 26.71-ksi
k!' Ny
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F:= min(F},F,) F = 24.82 ksi

if (f < F, "The section is satisfactory for tension" , "N.G. For tension" ) = "The section is satisfactory for tension"
COMPRESSION IN EXTREME FIBRES ROUND TUBE:

oD -
Rb = : Rb = 2.44-in
2
b
— =19.5
t
Sl =29 S-z:: 81 @cp:= 0.8
L1%F,, Ry
Fp:= |f « if — < 8§ Fy, = 24.82-ksi
ny t
Rp | o Ry,
fe[393-270 |— ksi if S;<— <8,
t ) t
r (bcp"ﬂ'z'E |-| 1 Rb
f « o |f'-—>Sl
n,
Rp )| °
Ry ) t
16| — e
L\t ) 35 ) |

Moment_capacity := Fi; S = 4708.5ft Ib
if(Moment < Moment_capacity, "Section is O. K", "N.G" ) = "Section is O.K"

MOMENT CAPACITY AT WELD LOCATION (Mw

Ry,
Fb_wcid:= f « 10.5-ksi if T‘_: S] Fb_wcld: 10.50 ksi
Rp ) o Ry,
fe|393-139 [—  ksi if §,<— <8,
t ) t
i 2
q>cp'1T-E |_| 1 ) Rb
f « - c— i — >S|
n, t
Rp V|
Ry \‘T
16| — | 1+
i (t) 35 )]

if (f < F, "The section is satisfactory for tension" , "N.G. For tension") = "The section is satisfactory for tension"

Moment = 825 fi-1b

Moment_capacityyeyq := Fp weig'S Moment_capacityy,q = 1992.1 ft- b
if(Moment_capacityweld > Moment, "Section is O.K", “N.G") = "Section is O.K"
CHECK RAILING POST ALLOY 6061-T6

.
Fey:= 35~'§ Fsy:= 20ksi Fty:= 35ksi E:= 10100ksi

m

Spiral Stair AT 12715 ROLLIMG ROAD

4 of 11



FACTOR OF SAFETY: ny:= 1.65

SECTION PROPERTIES
B:= 2.25in Di='225in T:=0.12-in L:= 42in
Bi;=B-2T Di:=D-2T B
Bi=2.01-in Di = 2.01-in Bi
Area:= B-D - BiDi Area = 1.02 in2 !
L Ldi i sl ﬂ
3 et 1 I
B-D° BiD 5 g
.. Ix = 0.78-in" s ‘I
12 12 ’ g
1 o
3 5 D DI x—fg————H—X
DB’ DiBi - s
lyi= — — —— Iy=0.78 in’ ’ ¢
12 12 g ]
/ g
2‘T.T-(B—T)2.(D_T)2 4 Vil i i i A
Ji= J=1.16in SECTION
BT+DT-T - T
D
C:i=— C=113in P
I L
it Sc = 0.69-in°
C
O Fo = 21.21-ksi
ny
RAIL POST
TENSION IN RECTANGULAR TUBE Fr:= £ Ft = 2121 ksi
ny
COMPRESSION IN RECTANGULAR TUBE (POST) See also calculations for capacity at location of
L-Sc weld
Sri= ———— Sr=61.06
05Ty ]
Fey \05‘1
™
Be:= Foy |l + | —— Bc = 39.37-ksi
2250 ) |
0.5
B
De:= BC.(Be) De = 0.25 ksi
10\ E )
g1 [Be=FeyY
"\ 1.6Dc ) S1=123.24
B
Ce:= 04— Ce= 65.67
Dc
2
S2:= Ce ) $2=168x 10°
1.6 )
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F
F(S):= |Fc e —2 if Sr<Sl F(Sr) = 21.21ksi
ny
! L
Fc « —-(Bc— 1.6Dc i\ if SI <Sr<82
ny 0.51y1 )
2
Fc « ﬂ.ELs if Sr>S2
2,56 ny- _Eein )
0.5+TyJ )
COMPRESSION IN COMPONENT (POST)
.
bti= — bt=16.75
T
L]
(BV
ksi )
Bp:= Fey| 1 +
=t 114 |
0.5
Bp (B
Dp:= =£. _p\ Cp:= 0.41--B—p
10 E ) Dp
nu:= 1.95 ke:= 1.12
Bp - F
Slpi= 224 Slp = 20.87
1.6 Dp
kl:= 035 k2:= 2.27
k1.B
82p:= ———L S2p = 32.76
1.6 Dp
F
F(bt):= |Fp« —2 if bt<Slp
ny
! Bi
Fp « —-[Bp— 1.6Dp—|\ if Slp < bt< S2p
ny T)
k2-/Bp E
Fp « —‘[% if bt> S2p
ny- 1.6 —
F(bt) = 21.21-ksi F3:= F(bt)
COMPRESSION IN WEB (POST) dt:= % dt=16.75
1]
[Fcy\B'
== 0.5
k 3
Bbr:= 1.3-Fey| 1 + si ) s D01 ([ Bl Chpim Sk
] 20 E ) 3. Dbr
Bbr = 66.76 ksi Dbr = 0.66-ksi
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1.3F
F(df):= |Fpe ——2 if di<Slp
ny
-
Fp  — Bbr - 0.67.Dbr 24 ) i SIp < dt < S2p
ny T)
Fp(—iz;-ir.; if dt> S2p
1
ny-0.67-—
YT
F(dt) = 27.58 ksi F4:= F(dt) F:= (Ft F2 F3 F4)
Fdesign:= min(F) Fdesign = 21.21-ksi
WEB SHEAR (POST)
1]

Bs:= Fsy|1 +

B
- Cs:= 041 —
E ) Ds

Bs = 26.24 ksi Ds = 0.13-ksi Cs = 80.44

B | P &(BS\

Bs — F
S e Sls=3732
1.25-Ds

S25:= — S2s = 64.35
1.25

F
F(dt):= |Fs« —2 if dt< Sls F(df) = 12.12ksi  Fs:= F(dt)
ny

.
Fs(—L-[Bs-l.ZS-Ds——I\ if Slp < dt< S2p
ny T)
2. |
Fs & —————  if dt>S2p

ny-(l.ZS-%i)

AREAOFWEB  Aw:= DiT Aw = 0.24-in°

V:= Fs Aw V = 2.92-kip
MAXIMUM HORIZONTAL LOAD BASED ON SHEAR CAPACITY

Wv:= 2.V Wv = 5.85-kip

MAXIMUM ALLOWABLE MOMENT

M := Fdesign- Sc M = 14623.0-1b-in

CHECK APPLED MOMENT

Pa:= 200lb

Ma:= Pa L Ma = 8400.0-1b-in

if(Ma>M,"N.G.","0K.")="0K."
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RAILING CAPACITY (AT WITHIN 1" OF WELD) ALLOY 6061-T6

i F
Foyw:= 20%’- Fsyw:= 12ksi Ftyw:= 20ksi Foi= —2%  Fc=12.12ksi
o2 ny
m
TENSION IN RECTANGULAR TUBE (AT WELD LOCATION)
F
Pr= -2 P 1203k
ny
COMPRESSION IN RECTANGULAR TUBE (AT WELD LOCATION)
L.
Sr:= ¢ Sr=61.06
0.5TyJ
e \0.5']
Beim Fogw 1.4 | —a Bc = 21.89 ksi
= s e —— C=4Zl. S1
a 2250 ) |
0.5
Dei= E __I?_c.\ Dc = 0.10-ksi
10 E )
Bc - Fc \2
g 1 | 2= SI = 133.82
1.6Dc )
Cei= 0.41-}3:— Cc=RR.08
D¢
2
s2:= [C) $2=3.03x 10°
1.6 )
F(Sr):= |F = if Sr < Sl F(Sr) = 12.12 ksi F2:= F(Sr)
ny
Fc « L-(Bc— 1.6Dc- i\ if S1 <Sr< 82
ny 0.5y1y] )
2
Fc « “'F‘LS ) if Sr>S2
2.56 ny.| ——
0.5yTyJ
COMPRESSION IN COMPONENT (POST) (AT WELD LOCATION)
bt:= |
=

Bp:= Feyw| 1 +
Bp (B
Dp:= = p\
10
nu:= 1.95 ke:= 1.12
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Bp-F
Sipe —2——SX% Slp= 2428
1.6 Dp
kl:= 035 k2:= 227
k1-B
S2pim ——2 S2p=44.18
1.6 Dp
Feyw |
F(bt):= |Fp « if bt<Slp
ny
l
Fp &« —
ny
k2/Bp E
Fp « J% if bt>S2p
1
ny- 1.6 —
-

F(bt) = 12.12-ksi F3:= F(bt)

(Bp— 1.6Dp%) if Slp<bt< S2p

COMPRESSION IN WEB (POST) (AT WELD LOCATION)

2-Bbr
ri=—

Bor ( Bbr )
3. Dbr

20 E )

Dbr = 0.26- ksi

F(dt) = 15.76 ksi

1]
[Fcyw\3
ey
Bbr:= 1.3 Foyw:| | + ~—— ) Dbr:=
7]
Bbr = 36.08 ksi
1.3-F
F(dt):= |Fp « —2= if dt<Slp
ny
1 .
Fp « —-(Bbr - 0.67- Dbr-E\ if Slp<dt<S2p
ny T)
k2-y/ Bbr:
Fpeﬂrs if dt>S2p
1
ny-0.67- —
¢ T

Fdesign:= min(Ft,F2, F3, F4)

WEB SHEAR (POST)
1]
(Fsyw \;‘
ksi )
Bs:= Fsyw:[ 1 + T Bs [ Bs \0.5
' Dsi= —| —
10 E )
Bs = 15.16 ksi Ds = 0.06 ksi
-F
T L. Sls = 43.02
1.25-Ds
§25:= — S2s = 84.67
1.25
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F
F(dt):= |Fs ¢ —2= if dt<Sls
ny
Fs « -L-(Bs—l.zsiDsE\ if Slp<dt< S2p P
ny T )
2 Lw
Fs « —-N—E-B-—- if dt> S2p
ny-[l.25- biy
T)
RAI T
F(dt) = 7.27-ksi  Fs:= F(dt) RAIL POST
AREAOFWEB  Aw:= Di-T Aw = 0.24-in’ V:= Fs Aw V= 1.75-kip
MAXIMUM HORIZONTAL LOAD BASED ON SHEAR CAPACITY (AT WELD LOCATION)
Wy:= 2.V Wv = 3.51-kip
MAXIMUM ALLOWABLE MOMENT (AT WITHIN 1" OF WELD)
Mw := Fdesign Sc Mw = 8356.0-1b in
CHECK APPLED MOMENT
Pa:= 200lb Lw:= 40in Ma:= Pa Lw Ma = 8000.0- b in

if(Ma > Mw, " ADD INSERT","O.K.") ="0.K."
TREAD CALCULATION

D:= 5-in x1:= 30-in X2:= 6-in

PL:= 300-1b

= xl —2—x2=2I.5-in
2
M:= e PL =53751t1b

TREAD TO POLE WELD CONNECTION
Ly:= 4.75in  Length of weld
Amount_of Lines_of Welds:=2 (weld ateach side of plate)

3

Ly L L
li= —— =893in’ o= — = — =238in
12 2 2
: |
s:= 1 = 376in2 fm:= T2 = 171522
c S n
fm
Fppi= . — 857.62
Amount_of Lines_of Welds in
PL Ib
Fii= - =31.58 —
(Amount_of Lines of Welds)-L,, in
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|
Fim (Fn’ + B2 = 85822

mn
; 3 .
Weld size: D:= —-in
1
Length of weld: L, =4.75in
Throat_area:= (0.707-D)- Amount_of Lines_of Welds = 0.27-in per inch of weld

F
Shear_stress_in_weld := —————— =3.24-ksi
Throat_area

Allowable_shear stress:= 5-ksi
if (Allowable_shear_stress > Shear_stress_in_weld, "OK" ,"NG") = "OK"

CHECK BENDING CAPACITY OF TREADS

M = 537.51t1b b:= 0.125in d:= 4.75in
Fp = 12-ksi
M .3
Srcquircd:= — =0.54-in
Fy
b-d
§:= T (2) = 0.94-in>

if(S > Srequireas "OK" , "NG" ) = "OK"
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