Uitra-tec Cable Railing Systems G-D23

D23—1-1/2" PIPE x 42-1/2" HIGH RAIL WITH BOTTOM RAIL

Building Code: 2006 International Building Code
2007 California Building Code

[N TsYalra) ey

AISC Steel Consiriuction Manuai, 13th ed—ASD

Material: Carbon Steel, A53, Grade B, Fy = 35 ksi
Carbon Steel, A501, Grade B, Fy = 36 ksi
Stainless Steel;, A312, Grade TP-304 or TP-316, Fy = 30 ksi

Height: 425"

Anchor Post: 1.5" XXS (1.90" OD x 0.400™) Pipe
Intermediate Posts: 1.5" SCHD 40 (1.90" OD x 0.145") Pipe
Top Rail Adjacent to Anchor Post: 1.5" XXS (1.90" OD x 0.400") Pipe

Top Rail Elsewhere: 1.5" SCHD 40 (1.90" OD x 0.145") Pipe
Bottom Rail: 1.5" SCHD 40 (1.90" OD x 0.145") Pipe
Number of Cables: 10

Cable Spacing: 3.2"
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Disclaimer: Analysis and Structural Certification DOES NOT include base plates or anchorage to
supporting structure. Where required by the Local Building Official, these shall be reviewed and designed
by the project Structural Engineer of Record.

Copyright © 2008. Ultra-tec Corporation, Carson City, Nevada. All rights reserved.
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Ferrari Shields & Associates D23 - 1.5" PIPE x 425" HIGH RAIL W/ BTM RAIL
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Member Code Checks Displayed
Solution: Envelope
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Member Code Checks Displayed
Loads: LC 1, Cable Prestress

Results for LC 1, Cable Prestress
Reaction units are |b and k-ft
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Member Code Checks Displayed
Loads: LC 2, 1607.7.1.2

Results for LC 2, 1607.7.1.2
Reaction units are |b and k-ft
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Member Code Checks Displayed :
Loads: LC 3, 1607.7.1 (1 247
Results for LC 3, 1607.7.1 -2057
Reaction units are Ib and k-ft
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Member Code Checks Displayed
Loads: LC 4, 1607.7.1.1 (1) _
Resuilts for LC 4, 1607.7.1.1 (1) -2057
Reaction units are b and k-ft
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Member Code Checks Displayed
Loads: LC 5, 1607.7.1.1 (2) 124.7
Results for LC 5, 1607.7.1.1 (2) -2057
Reaction units are |b and k-ft
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Member Code Checks Displayed
Loads: LC 6, 1607.7.1.1 (3) 108.8 )
Results for LC 6, 1607.7.1.1 (3) -2071.2
Reaction units are |b and k-ft
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Company . Ferrari Shields & Associates Oct 28, 2008

Designer : Dan O'Connor 231 PM

Job Number @ 0B196 D23 i.5" PIPE x 42.5" HIGH RAIL W/ BTM RAIL Checked By:
Global

Display Sections for Member Calos _
Max Internal Sections for Member Cales
IncludeS arDefor ation
lnciude Warping ..
‘Area Load esh(n"Z) o

Merge. Tolerance in}

Vertical Axis

IHot Rolled Steel Code

‘Cold Formed Steel Code ©
Wood Code
Wood Tem erature
(Concrete Code

Number ver of | Shear glons

Reglon Spacmg Increment {in).
Biaxial Column Method

\Parme BetaFactor (PCA). e Y
‘Concrete Stress Block ] Recta jgar o
{Use Cracked Sections - e 1Yes _ i
‘Bad Fram_ng%rnmgs o . No___ o
'Unused Force Warnings =~ e Yegu o e
Hot Rolled Steel Properties
e _Llabel . Efks) G [ksi] Nu_ _Therm(ME5SF) _Density[/ft"3] _  Yieldlksi]
Uf‘ A53 Gr B/A501/SS 316 ‘ ,,,,, 29000 11154 3 .65 | 49 S
Hot Rolled Steel Section Sets
L Label Shape Type Design List Material ~ Design | Rules Alin2) _lyy [in4] lzz[ind) __ J[in4]
L1 RAL . PIPE 15 Beam | Pipe ASSGBASO. Typical | .75 | 293 | 293 586 |
"2 " ERAL [ PIPET50C | Beam | Pipe ASSGrBAS). Typicl | 1885 | 568 568 | 1136
‘7”3_;_* EPOST b PIPE_L._SQQ(A _Column 7Eme |AS3 Gr BIASO..  Typical | 1.885 . 568 | 568 | 1136
4 [POST . L IPE 1.5 . Column | Pipe AS3GrBIASO.. Typical 5 1 2293 , 203 .586 j
Basic Load Cases
BLC Description Category _XGravity Y Gravity  ZGrawty __ Joint Point ____ Distributed _Area (Mem..._Surface (PL...
None 20 ; —
Noheww 1o | | e 16| 1 1
None R 3 R
None | 1 13 \ :
None £ I T 4
Load Combinations
_ . Description Solve PDelta SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
1  Cabie Prestress Yes C 1 1

RISA-3D Version 7.1.3
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Chiecked By._.

Member Primary Data

Labei

| Joint

_J Joint

oint K Joint

Design List Material

Design Rules

ngt,ate(deq) Section/Shape

;1; . Pipe__ AS3GrBL. Typical
: Pipe -~ AS3GrE.. Typical
Pipe Aﬁ?GrBL _ Typical
Pipe  AS3GrBL. Typical
P|pe A53 GrBi... TVchaI
Pipe  |AS3GrBL. Typical
Pipe ~ _AS3GrBL. Typical
Pipe AS3Gr Bl... Typical
Pipe A53 GrBl... Typical
. Pipe- > |ABBGrBL. Typical
Envelope Joint Reactions
Joint X [lo} ke MX[kf]  de MY [kef] MZ [k-H]
N1 2226985 | 2. 0 1,0 0
“m | 2056.986 | 1 468 13| 0 0
571, 974 4 | 1 | 0 1 0 0
! ~448 3/ 0 0
0 1 0 0
, 468 | 3| 0 0
| ma 614 789 | 2 05 | 6 0 1 0 0
| min | 571.974 448 | 3 0 0
S
Envelope Member Section Forces
.. Member Sec _ Axialllb] e _le___Torquefk-ft] __lc _y-y Momentl... lc_ z-zMoment]..
1 max 134797 _:,-2056472‘_4 t 0 |1 468 0
| 108.8056 6. 388 | R 0 0
| 250 376 | _0gs 3 366 034
~ 0 1 0 019 |

RISA-3D Version 7.1.3

[G:\08196 - Cable Connection AddN\Frames\D23\D23.R3D)]

1 0 -979
Q0653 AT 3 -679
=8 1 0 - 2 =727
085 3 073 3. B9
. | 10 -002 627
O 1450 0
03 5 321 3 043
001 = 2 O #85 5048
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Envelope Member Section Forces (Continued)

: .

max

1875342
1994.803 2

oo B jos b oo

. _ Member  Sec Adallb] e yShearllb] e zShearbl _Jc  Torquelk-ft]  lc y-y Momentl.. lc z-zMoment].. Ic_
5 |-115734 6 63725 1 1 04 5 19 3 018 6
R | 250376 | 2| 77494 | 6 30001 ‘2 ‘: 001 2] o2 4]
2 058 3. 085 6
13 2 | 068 | 1|
2 152 6
Ta s 1]
3 89 2
11 8271 18
5. 4112
3 437 11|
5282 2
3| o3 1]
I 6
4 031 |4
ERERT RN
4 186 2
5| 04 |6
4 053 | 2]
1 051
4| 063 | 6
10 =05 1
“j0a474 | 5] 151 | 6|
2063555 2 2. .05 1
1944.74 4 | 5| -063 6
063555 | 2 | 4. 024 |6
194474 4 00 3. 053 | 2]
134 797 | 2 2026388 1 3 0“1
| 108.805 | 6 | 2056472 @ 4 | - 110 1]
] 1250376 | 2. -171,3,,904; 4 3. -019 |4
- min | S5 7a% 012 2 1] 034 | 2]
3 max 250376 | 2 3 919 |2
a1 6 1. 802 | 1]
3l a2
1. 6719 [ 1]
3 827 6
1] 69 2]
max_ ‘ 3 0 ,,
Cmin | 134797 | 2 1 0
ax | 115734 6 3. 049 6
in | -250. 3767 11 o043 1]
3 -012 4
1] 018 |8]
13 -088 1
1. -085 | 6|
ST
3. 152 6]
N V14 8
| 186 2|
4
1
2

RISA-3D Version 7.1.3
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Envelope Member Section Forces (Continued)

. . Sec Axialllb lc__zShearflb] _lc Torauefk-fﬂ ic_ y-y Momentf... , fc _zz Momentl... lc
B8 | min | 1875342 20 o9 2, 0 11 -021 (3] 487 | 1]
‘ max__1994,893 | - 119.748 | 3 073 _ 3 065 . 3 69 2

min 1875 3%2 -088 121 B e 0 11 B8Y 6
26978 3 0 1. 0 1, -245 | 6
. -115588 2, -015 |3 -065 | 3| -263 |2
-106.931 0 1 0 4 -5 1
| 115588 -015 - =3 - -041 | 3| -162 | 2
-106.931 ; 0 1 0 1] 057 1]
-115.588 2 -015 [ 3] -018 3| -061 | 2|
|.-106.931 3 0 .1 01 |5 04 |2
| 115588 | 2| -05 137 0 |2 0% 6]
-106.931 | .3 0 1029 3. M 2
1.1 -115588 | -2 | 015 3] 0 2| 13 6]

96,64 | 2 1 008 4 006 4 -006 B
80 | min | 3520337 5 4 0 1] -00s 5] -007 [ 2|
83| | 2 .max 379664 | 2 | 1 .008 41 002 4] -006 |6
84 * min | 3520337 | 6 A0 11 -006 |5 -007 | 2|

85 max 1| 008 4 0 1 _-006 6
86 j 4 0 4. 006 |5 -007 |2
1" 008 |4 0 1. -006 _ 6

41 0 . -006 50 007 |2

1 008 4 0. 1 -006_ 6

4 0 1 -01 41 -007 | 2

LA s 3 . .029 3 | 141 2
130 0 1 0 11 13 16|
1 015 3 01 5 04 2
3l 0 10 T1l 0% 6]

1 05 3 0 1. -057 |1

3. 0 1] -018 |3 -061 2

1. 015 |3 0 1] =151 |1
A175971 3L 0 1] -041 [ 3] -162 ' 2]
I ,i,,,,,v,4480 092 1] 05 3 0 1 -245 | 86|
1000 - | | min}| 4175971 | 3 0 1] -065 |3 -263 | 2|

Envelope AISC 13th ASD Steel Code Checks

. _.Member Shape Code Check Loc(in] lc_Shear... Loc[in] Dlr lc Pnciom [Ib] Pntom o] Mnyy/om k-] Mnzz/om ...Cb LRFDE...

‘ 760 246702 26336428 33862275| 1379 1379 1. H1-1b_
715 | 0 11093648;13473 054 63 | 63 2. H1-b

539 26192.6633862.275 1379 1,379 2. H1-1b

370 4 .11051.888 1 13473.054 B3 . B3 1| Hi1b

) PIPE 15XX 760 | 326336.428 33862.275 1,379 1.379 1. H1-1b

M PIPE 15 211098648 13473054 B3 83 ‘2 4H1 1b |

M7 __PIPE_1.5XX 3 26192.66/33862.275 1.379 1379 2. ‘H1 1b

M8 | PIPE 15 0 a | '3711051.888 | 13473.054 683 2.l H1-1a |

M3 | PIPE_15 42 (2 015 | 0 4|TI051.888 13473050 63 .63 1. H1a

M0 | PIPE_15 | 42 12 054 \ 0 1051.888 13473054 83 63 |2..H1-1a ]

*** End of Calculations ***

RISA-3D Version 7.1.3
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