Steel Studio USA Guardrails

Stainless Steel Railing Design Calculations
Based on IBC 2006

Prepared for

Steel Studio USA Inc.
Mill Valley, California

Design Criteria: Date:  4/4/08
1. Railing live loads per International Building Code 2006:
Guardrails

50 pIf uniform load in any direction on top rail

200 pound concenirated load in any direction on top rail

50 1b concentrated load over 1 ft* of infill area

Concentrated load and uniform loads need not be assumed to act concurrently

Railing deflections per ASTM E985

Members designed per AISC, “Manual of Steel Construction: Allowable Stress Design”, 9™ Rdition.

Stainless Steel Member sizes shall be as recommended in the calculation booklet

Stainless Steel alloys shall be as recommended in the calculation booklet

Stainless steel fasteners to be minimum Grade A2-70, Fu= 101 ksi

Concrete strength is assumed to be 4,000 psi, normal weight

Concrete slabs and other anchoring substrate designed by others

Standard Anchor Bolts to be Hilti Hit HY150 Adhesive Anchors with 2-1/27 Mmlmum Edge Dlstance and 3-1/2” Minimum Embedment

A

Design Summary:

Recommended Post Spacing:‘lfor the Horizontal Guardfail System as Shown in the Calculations: 6°-0” Maximum

Recommended Post Spacing fcki‘)‘r‘ the Vertical Guardrail System as Shown in the Calculations: 6°-0” Maximum

Recommended Pos,'t,, Spacing for the Glass Gua‘rdréuil System as Shown in the Calculations: 6°-0” Maximum

6°-0” Maximum for Live Loads (IBC 2006), Maximum 27 PSF for Wind Loads
_ 5°-6” Spans, Maximum 30 PSF for Wind Loads
5°-0” Spans, Maximum 33 PSF for Wind Loads
 4’-6” Spans, Maximum 37 PSF for Wind Loads
 4-0” Spans, Maximum 41 PSF for Wind Loads

This Certification is limited to the structural design of
structural components of this handrail system.
It does NOT include responsibility for:

Structural design of misc. hardware (latches, hinges, etc.).
Concrete slabs and other masonry units designed by others
The manufacture, assembly, or installation of the system.
Quantities of materials or dimensional accuracy of drawings

e @ o o
Engineers Design Approval Stamp:
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SHT E2 TYPICAL HORIZONTAL RAIL GUARD
* Top Raﬂ, See Sht 1-14
* Mid-Rail, See Sht 2-2A4
* Posts, See Sht 3
* Anchorage, See Sht 4
* Cast Post Stem & Base Plate, See Sht 7
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Flevation- Vertical SHT
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TYPICAL VERTICAL RAIL GUARD

* Top Rail, See Sht 1-14
* Picket Infill System, See Sht 2B
* Posts, See Sht 3

* Anchorage, See Sht 4
* Cast Post Stem & Base Plate, See Sht 7
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Section- Vertical Rails
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VERTICAL RAIL SECTION
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6'-0" MAX PER IBC 2006, 27 PSF MAX WIND LOAD
5'-6" SPANS, 30 PSF MAX WIND LOAD
5'-0" SPANS, 33 PSF MAX WIND LOAD
4'-6" SPANS, 37 PSF MAX WIND LOAD
4'-0" SPANS, 41 PSF MAX WIND LOAD

Elevation- Glass Rails
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SHT £6 TYPICAL GLASS RAIL GUARD
* Top Rail, See Sht 1-14
* Posts, See Sht 3
* Glass & Glass Brackets, See Shts 5-5E
* Anchorage, See Shts 4 & 6
* Cast Post Stem & Base Plate, See Sht 7
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Pipe Handlrail

Input Variables:

These calculations are based on emperical test data

performed by Julius Blum & Co., Inc.

Fy:= 50 N Load Case 1 (Uniform Load)
t
Ib ) . .
Fy:=0 T Optional vertical uniform load
P:= 200 Ib Load Case 2 (Point Load)
Li=7 in MAX POST SPACING (cl to cl)
Number of Railing Spans:
1 span v
2 span o

-

3 or more spans

Railing Section:
v
I 11/4" Schd. 80
i 11/2"Schd. 40
11/2" Schd. 80
™ 112" tube

™ 2" schd. 40

i 2"Schd. 80
Railing Temper:

™ 6063-T5

™ 6063-T6

s

2-1/2" 0.D. x 0.059" Wall

¥ Stainless Steel (304A or 316A)

4/3 increase allowed

Top Rail Analysis

SHT

\ 2-1/2" O.D.

0.059" WALL

All calculations below
this line are automatic

Railing Properties )
! Computational Factors

xr= 0.337

lyr= 0.337 Kj:=(8ql) + (8-92) + (9.5-93) Kj=8

-Sxr= 0.27 ) . §

Syr= : 657 Ko:= (4-q1) + (5:q2) + (5:g3) Ko = 4

‘R= : 1.25

t= : 0.059 K3:= (48.ql) + (66-q2) + (87-q3) K3 =48

Ixtotr = Ixr

Iytotr = Iyr
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Railing Analysis: Lpri=L

. . SHT
Case 1 Uniform Load: Er:= 128000000 if Sp=1 Top Rail Analysis 1A
FH) 4 10100000 otherwise
5~(—)-L
12
Ayr] = | — T
yr o
84-Ef-1
7 rytorr, Ayr1 = 0.155 in Modeled as a simple span
F
s Y|t
A 12 A o 4
xrl =g xrl = in
384-ErIxtotr
Aglly = —
all*= 75 Agllr= 0.6 in
FH o)
12
Myrmax = = Myrmax = 2700 Ib-in
1 3
FV 2
12
Mxrmax = Mxrmax = 0 1b-in
Kj
Fory1 = 0.66-(35000) Fory1 = 23100 psi
Fbrx1 = Fbryl Fprx1 = 23100 psi
Myrmax | Iyr (1 + 1.88
foryl = )’rmaxs[yl(t . r):l fory] = 28000 osi
yrlyto
Myrmax | xr (1 + 1.8:51)] '
forx1 = ( ) fhrx1 =0 psi
Sxrlxtotr
Case 1 Point Load:
3
P-L
L3 ~ . Ay4rI: e — Ay4|‘= 0.165 in
Ay3ri= ————— Ay3r=0.165 in K3-Erlxtotr
K3-Erlytotr
P-L M Ay M 2=3600 b
. , = crmax? = 3 -in
Myrmax? = o Myrmax2 = 3600 Ib-in Xrmax2 = Xrmax2
K2
Myrmax2-lyr Mxrmax2-Ixr
B2 S or L -
yriyto Xr ixtotr forx = 13333 psi
2= 13333 si
Fory:= |(Fory1-134) if IBC =1 forya = 1333 P
Fbryl otherwise
Calculation Results:
fbrx1 fbry1 forx2 | ( fory2
Intrpi=| — | +| —— Intr2 := max N
Forx1 Fory Fbrx1 / \ Fory1
Rail := §"HANDRAIL OK" if max(lntn,lntrg) <1.07
"HANDRAIL OVERSTRESSED" otherwise Intry = 0.9 Ing2 =058  [Rail = "HANDRAIL OK" |
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Pipe Handrail

Input Variables:

Fp:=0

Fy:=0

Ib
ft

b
ft

in

These calculations are based on emperical test data
performed by Julius Blum & Co., Inc.

Load Case 1 (Uniform Load)

Optional vertical uniform load

Load Case 2 (Point Load)

MAX POST SFACING (cl to cl)

Number of Railing Spans:

1 span I3

e
2 span H

3 or more spans I

Railing Section:

1" 0.D. x 0.059" Wall
™ 114" schd. 80

™ 1 1/2" Sehd. 40

7™ 11/2" schd. 80

i 11/2"tube

™ 2vschd. 40

™ 2" schd. 80

Railing Temper:

™ 5063-T5

™ 6063-T6

' Stainless Steel (304A or 316A)

Mid Rail Analysis

SHT

All calcutations below
this fine are automatic

Railing Properties
Computational Factors
xr= : 0.019
yr= \ 0.019. Kj:=(8ql) + (892 +(9.5-q3)  Ky=8
(Sxr= ! 0.039: Ko o= (4:q1) + (52 503 Kn=4
Syr= 0.039 2:=(4-q1) + (592} + (5:93) 2=
R= ° 0.5
= : 0089 K3 := (48.q1) + (66-92) + (87-g3) K3 =48
Ixtotr = Ixr
Iytotr := Iyr
RICE 105 School Creek Trail |Project Description: Job No: 08-01-15C
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Railing Analysis: Lpri=L ST
Case 1 Uniform Load: Er= }28000000 if Sp=1 Mid Rail Analysis 2 A
10100000 otherwise
F
5.(_fzj,L4
12
Ayr] = | =
yr R
384 Erlytorr Ayr1=0 in Modeled as a simple span
F
5.[_\1).L4
12 A 0 in
A =7 o=
1 | 584 Erxtonr X!
A L
allr*= "o Aalir= 06 in  Per ASTM Specification E985
FH 1
M; Ti M 0 1b-1
7 (= = 1N
yrmax K yrmax
Fv 2
1 ,
Mxrmax = Mxrmax = 0 Ib-in
Ki
Fpry] = 0.66-(35000) Fbry] = 23100 psi
Forx1 = Fbryl Fprx1 = 23100 psi
Myrmax| lyr (1 + 1.85¢ ,
oy Mol < 155 .
Syrlytotr
Mxrmax| Ixr(1 + 1.8-S¢ )
fbrx1 = [ixr( ]l forx1 =0 psi
Sxrlxtotr
Case 1 Point Load:
3
3 P.L . .
P.L . Ay4ri=m ———— Ay4r = 0.731 in
Ayipi= —————— Ay3r= 0.731 in K3 -ErIxtotr
1 K3-Erlytotr v e
PL M 5 IL M 2 = 900 Ib-in
Myrmax2 = ?— Myrmax2 = 900 Ib-in XA ey xrmaxs
Ko
Myrmax2-Iyr Mxrmax2-Ixr
2 S rivor LT v
yrlytotr xrxtotw forx2 = 23077 psi
fory2 = 23077 psi
Calculation Results:
forx fory forx2 2
Intr] = Jbrxl. + byl Int2 = ma brc ,[fbr)..
Fbrx1 Fbry1 Forx1 ) \ Fory1
Rail := | "HANDRAIL OK" if max(Intr],Intro) < 1.07 Rail = "HANDRAIL OK" |
"HANDRAIL OVERSTRESSED" otherwise Intry =0 Intry = 1
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=g These calculations are based on emperical test data
Extruded Ralhnq and Post performed by Julius Blum & Co., Inc. Post Analysis SHT
Input Variables: >
Fy:= 50 % Load Case 1 (Uniform Load)
Fy:=0 % Optional vertical uniform load
P := 200 b Load Case 2 (Point Load)
Lpp:=13.5 in Unbraced Length of Post
h:= 34.5 in Railing Height
L= 73 in POST SPACING (cl to cl)
Number of Railing Spans:
1 span 2 .
I
2 span T Input d: 2.5in.
3 or more spans I Input £ 0.313 in
‘ Input Ly: 13.5 in.
Post Section:
o A= 0.7825 in?
= o076 in’
I, = 0.0064 in‘
S,=  o032e0in’
S,=  0.0408 in’
Post Temper:
¥ 5.5.304A
™ 6061-T6
; e All calculations bel
™ 4/3 increase allowed " Post Weided to Base Plate thiscﬁnc;uai::iori;?,c
Post Properties
P Computational Factors
xp= 0.408:
yp= 0.00642{i Ki:=(8ql) + (8-92) + (9.5:93) K1 =8
Sxp= ; 0.326
: : Ko = (4-ql 5.2 5-93 Ko=4
Syp= 0.041° 2:= (4q1) + (5:q2) + (5-93) K2
‘Jp= : 0.026
Ep= 10100000 K3:= (48-q1) + (66:q2) + (87-q3) K3 = 48
dp= ; 25

Ixtotp == Ixp Ixtotp = 0.408 in4
.4
Iytotp = lyp Iytotp = 0.006 in

105 School Creek Trail | Project Description: ' Job No: 08-01-15C
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. SHT
. Post Analysis 3 A
Post Analysis:
Case 1 - Uniform Load:
F
I—Ij)L B3
Axpl = S Axpl = 0.99 in
*P 3-EpIxtotp *p
Aallp = % Aqllp = 2.88 in Per ASTM E985
Fa Fv . o )
Mxp = F-Lh + = L]-Axpl Mypmax = 0.5-Mxpql + Mxpa2 + Mxp-g3 Mxpmax = 5175 1b-in
Fppx1 = 0.6-(35000) Fopx1 = 21000 psi
Mxpmax-Ix
fopx1 = —HER P fopx1 = 15874 psi
SxpIxtotp
Case 2 - Point Load:
U
*P= 3-EpIxtotp Axp2 = 0.664 in
Aallp = —Ih; Agllp = 2.88 in Per ASTM E985
MxpmaxZ = P-(h)-(0.85) Mxpmaxz = 5865 Ib-in
M Iy
fopx2 1= — PP fopx2 = 17991 psi
SxpIxtotp
Fopx:= | (Fopx1-1.34) if IBC = 1
Fbpx1 otherwise
Calculation Results:
fopx1
Intpy = Inty] = 0.76
P [Fpr P
2
Intp2 = (fbp"“j Intp2 = 0.86
Fbpx
Post:= }"POST OK" if max(lntp1 ,Intpg) <1.0 Post = "POST OK"
"POST OVERSTRESSED" otherwise
RICE 105 School Creek Trail | Project Description: Job No: 08-01-15C
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Calculations for Hilti Hit HY150 Anchor Bolts SHT
' Live Loads 4
Assumpfiions:
Concrete: f'c = 4,000 psi e ™
Edge Distance:  2-1/2" O
Embedment: 3-1/2"
From Sht A1, Maximum Anchor Allowables are:
Tall:=1848 Ib (See ShtA1)
Vai:=551 b (See ShtA1) g § +— 1.9685 —
T B
Inputs:
L:=65 in
CF:= 0.85 (Compression Factor) O
h=345  in (Height of Rail)
o ‘jl
Per Sheet 3A, Design Reactions per [BC 2006 are: =T 1 U=
Mj = 517542) Mj=10350  inlb = =
1.3779 : 5.1181 ’ 1.3779
vi= Vi=300  Ib 7.8740 8
" ' -
Mot = 5175:(2) + V1-(6.625) Mot = 12338 in-lb \\— HILTI HIT HY150 ADHESIVE ANCHOR
. 3/8" x 3 1/2" EMBEDMENT
Calculated Tension and Shear (per Anchor): N N
M
Tmax = L'(tcc’;) Tmax=2233 b
Vi
Vmax = - Vmax = 150 b
Interaction:
.3 2
o Tmax ) (Ve )’ Use (2) - 3/8" Dia. S.S. HAS Rods
I= Tal1-1.33 * Vaii-1.33 | w/Hilti Hit HY150 As Shown
Emb.= 3-1/2" ED.=2-1/2"
I1=092 <1.0"OK"
* 4/3 Allowable Load Increase on Anchors Permitted per IBC2006
105 School Creek Trail | Project Description: Job No: 08-01-15C
RICE Luxemburg, W1 54217 e :
—— Phone: (920)845-1042 Engineer: KEP |Sheet No: 4
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Glass Infill Railings

Input Variables:

H:=33.625

W= 4525

t:= 0472

in

in

in

in

(Glass height)
(Glass width)

(Glass thickness)

(Post height - top bracket to CL Screws)

(Post height - bottom bracket to CL Screws)

Anchor Loads per 41 PSF:

WLp =41 psf
H-WL-W
Rel =31

Mp1 = (Rgl‘hl) + (Rgl-h'y_)

(Wind Load)

Rg1=217  Ib

Mp1 = 6133 in-Ib

Check 12mm Glass:

WL;-H )
wi= w=9.57 pli
144
48— 4y
Mg = 28D Mg=2317  inlb
8
H t2 3
Sglass = 5 Sglass = 1.25 in”
MO . .
fbglass = = fhalass = 1856 psi < 6000 psi
Sqlass =
3
Ht .4
Iglass = Tz Iglass = 0.29 in
< 4
Agm——W 017 in
£ 384-10400000-Igjass
i
A =
allg™= "oy Agllg = 0.75 in (3/4" Max)

Use 12mm Fully Tempered Glass

as shown

Check 6mm Glass Bracket:

48" Span Loads Based SHT
on Wind Pressures 5
()
@] A
| S .
— &l
o
= :Lf O“CLE
n 1 1
N NN
= Y
T A S
—
— ) —+
\ . g_?%
So  |O]Y —
O O
[VS= N

0= % tr = 0.24 in % %
) ) . ' J; Si_én e
‘Mp] = 0.5Rg1+(3.0625) Mpj = 332 in'Ib
Y Use 6mm SS Glass Bracket
treq = / e treq = 0.18 in as shown, 304A Minimum
§ 26250-(2.375)
105 School Creek Trail |Project Description: Job No: 08-01-15C
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Glass Infill Railings

54" Span Loads Based SHT
Input Variables: on Wind Pressures SA
H:= 33625 in (Glass height) /\
W:= 5125 in (Glass width) Q)/
t:= 0472 in (Glass thickness)
O M N
hy =27 in (Post height - top bracket to CL Screws)
hy = 1.313 in (Post height - bottom bracket to CL Screws) [ El } N
O
Anchor Loads per 37 PSF:
WLi:=37 pst  (Wind Load)
HWL{-W
Ra] = Ro] =221 Ib
8 2144 B
O
Mpi:= (Rerh)) + (Rgih2)  Mpr=6268 b Fo C;}LD
= 1| | i
M - o))
Check 12mm Glass: i i _
N o~ N
WL1-H
= w= 8.64 pli
144
54~ 4 2
Mg = !V(_S“__.)_ Mg=2700  inlb
2 = Y
: H-t .3 O
Sg = S =125
glass 6 glass n Lﬂl —_ e
Lo
I
fbglass = S ﬁaglass = 2163 psi < 6000 psi J O . :|: N
gl
glass R Q4
H'ts o4 = L N
Iglass := =Ty Iglass = 0.29 in L5100 O L
O @)
5-w~W4
Agi= ——————  Ag=025 in \} ﬁ/ \ﬁ\
384-10400000-Ig]ags i st | M =
e *

2w
Aallg = 120

Aqllg = 0.85 in

Use 12mm Fully Tempered Glass

as shown

Check 6mm Glass Bracket:

(3/4" Max)

= ,,§4 t2 =024 in % %
b 3"+
Mp] := 0.5Rg1+(3.0625) Mp] = 339 in-1b
Y Use 6mm SS Glass Bracket
treqi= 76%0(3‘_75) treq= 018  in as shown, 304A Minimum
105 School Creek Trail |Project Description: Job No: 08-01-15C
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Glass Infill Railings

Input Variables:

H:= 33.625 in (Glass height)
W= 57.25 in (Glass width)
t:= 0472 in (Glass thickness)
hy:=27 in (Post height - top bracket to CL Screws)
hy:= 1313 in (Post height - bottom bracket to CL Screws)
Anchor Loads per 33 PSF:
WL1:=33 psf (Wind Load)
H-WL[-W
Rg] = ———— Rol = 221 Ib
2-144 =

Mp := (Rg1h) + (Rg1-h2)

Check 12mm Glass:

WL1-H
7144

2
w-(60 — 4)°

w

H-t

Iolass = 1

[3e)

5~w-W4
Agis
384-10400000-Ig]ass

2w

Agllg = ﬁ

Mpl = 6245 inlb

w=771 pli
Mg = 3021 in-Ib
Sglass = 125 in”

Use 12mm Fully Tempered Glass

as shown

Check 6mm Glass Bracket:

Mp := 0.5Rg]+(3.0625)

6-Mp] .
Yeq ™ | oo ooy
26250-(2.375)

fbg]ass = 2419 pSI < 6000 pSI
Iglass = 0.29 in
Ag =035 in
Agllg =095 in  (3/4" Max)
th =024 in
Mp| = 338 in-lb
treq = 0.18 in

60" Span Loads Based SHT
on Wind Pressures 5B
=
N_
O o —
O
) ri‘u: =‘uo
= i —
B w9
o NN
=© S
Lan O
—
i
4’7
At—‘_sf_“— i
LAI0O O —~
O O

*

L 3" -

Use 6mm SS Glass Bracket
as shown, 304A Minimum
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Glass Infill Railings

66" Span Loads Based SHT
Input Variables: on Wind Pressures 5C
H:= 33.625 in  (Glass height) f\
W= 63.25 in  (Glass width) @/
t:= 0472 in (Glass thickness)
O | 5 — N
hy =127 in (Post height - top bracket to CL Screws)
ha:= 1.313 in (Post height - bottom bracket to CL Screws) A E:{ } .
0
Anchor L oads per 30 PSF:
WL:=30 psf (WindLoad)
HWL]-W -
Rgl 144 Rg1 =222 Ib
O
Mp1 = {Re1-h1) + (Rg1h2 Mp1 = 6272 in-1b = =
pl (g ) + (Rg1ho) pl ) Hl@ O\I\D
= i — i
™M — (o))
Check 12mm Glass: _I R |
™~ o oN
. WLi-H
= w=7.01 pli
144
2
Mg = (08D Mg=3366  inlb
& 8
2 = —
Ht .
Sglass = o Sglass = 1.25 in m'g o
—
J—
s~ psi <6000 i 21—
glass 0
A‘._s]v_~ %_,;--
3
Ht ) -
lglass = — -~ Igjass = 0.29 in LSio oty ——
O O
5~W-W4
Agi= = A, =048 i
5" 384-10400000-Ig}ass s " % -4‘7‘?4/”‘”}%
At e 2W
alle ™= 7o Aallg=105  in  (3/4"Max)
Use 12mm Fully Tempered Glass
as shown
[
Check 6mm Glass Bracket:
ty = 5 tr = 0.24 in % %
=" 254
Loaiey
. R . i6
Mp] := 0.5Rg1:(3.0625) Mpl = 339 inlb
Y Use 6mm SS Glass Bracket
treq = / »—————pl—_— treq = 0.18 in as shown, 304A Minimum
Y 26250-(2.375)
RICE 105 School Creek Trail |Project Description: Job No: 08-01-15C
L -
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Glass Infill Railings

72" Span Loads Based SHT

Input Variables: on Wind Pressures 5D
H:= 33.625 in  (Glass height)
W= 69.25 in (Glass width) @
ti= 0472 in (Glass thickness)
O S
hy =27 in (Post height - top bracket to CL Screws)
ho:= 1313 in (Post height - bottom bracket to CL Screws) I EE N
Anchor Loads per 27 PSF:
WL;:=27 psf (Wind Load)
R H-WL-W R , |
gl ™= T gl =218 b
O
Mp1 = (Rgi-hi) + (Rg1-h2) Mp1 = 6181 inlb = =
_ H.ko o\‘kD
. = =i} v )
o™ — (o))
Check 12mm Glass: L R 1
N f o
WL1-H
wi= w=63 pli
144
66 4)°
Mg = 200D Mg=3029  inlb
8
H t2 o = —_—
Sglass = — Sglass =125 in” miﬁ o
i
Mg . . | f'o’#‘
fhalass = fhalass = 2426 | psi <6000 psi N J
Sglass = gi: ~
R R i
tgtass = L lglass =029 in" S O —
= =02 U -
glass 12 glass LoD
4 o O
pgm W A 062 in /# \é\
=" 384.10400000-Iglass ‘r~ A s | B =
A oW
alle = 70 Aalig = 1.15 in (3/4"Max)

Use 12mm Fully Tempered Glass
as shown

O
Check 6mm Glass Bracket:

J
[ T T ]

6 : :F :%:
= —— tr =024 in

254 - ,L
N 3____" —
Mpl = 0.5Rg]+(3.0625) Mp = 334 in-Ib 16
Y Use 6mm SS Glass Bracket
treq = } ;675(7_‘?’375—) treq = 0.18 in as shown, 304A Minimum
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Glass Infill Check per SHT
IBC 2006 SE

|
In -
-*-. =175 TYP ,1_ T
! Z

1 ]
1§ ]

QL © @ I ©

L L L
Glass Analysis:
Case 1 - Live Load:
H:=33625 in
L:=6925 in
t:= 0472 in
Le 4
Iy = o Iy = 0.607 in
L
Sy = Sy=257 in’
E := 10100000
Load:= 50 psf
M= L°zd'L M=86563  Ibin
M .
Load-L3
A = e A = 0.0564 n
48E 1y
Use 12mm thick fully tempered
2 .
Aall = T‘% in . glass w/ polished edges, as shown
RICE 105 School Creek Trail | Project Description: Job No: - 08-01-15C
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Calculations for Hilti Hit HY150 Worse Case Anchor SHT
, . Bolts per Wind Loads 6
Assumptions:
Concrete: f'c = 4,000 psi 7 ™~
Edge Distance: 2-1/2" O
Embedment: 3-1/2"
From Sht A1, Maximum Anchor Allowables are:
Ta)l:= 1848 1b (See ShtA1)
Vail:= 3551 1b (See ShtA1) 8 E 4 1.9685 —=
Inputs:
L:=65 in
CF:=0.85 (Compression Factor)
h:=27 in (Height of Rail)
Per Sheet 5C. Design Reactions are: T—
Mj=6272  inb = 5
1.3779 : 5.1181 ' 1.3779
V] = 221(2) Vi = 442 Ib 7.8740 8
Mot := M1 + V1-(6.625) Mot = 9200 in-lb \x HILTT HIT HY150 ADHESIVE ANCHOR
3/8" x 31/2" EMBEDMENT
Calculated Tension and Shear (per Anchor): N N -
Miat
Tmax = Ith-Oxtr—) Tmax = 1665 Ib
Vi
Vmax = —~ Vmax = 221 1b
interaction:
3 3
3 3
. (TW) R (Vm“j Use (2) - 3/8" Dia. or W10 S.S. HAS Rods
Tan Vall w/Hilti Hit HY150 As Shown
Emb.= 3-1/2" ED.=2-1/2"
1=1.06 7% over "OK" )
105 School Creek Trail | Project Description: Job No: 08-01-15C
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Calculations for Cast Post Stem and Base Cast Post Stem and SHT

. Base Plate 7
Assumptions:
0.625 —T“T
S.S. Yield Strength: Fy= 45,000 psi - ~
S.S. Strong Axis: Fbx= 29,700 psi O
S.S. Weak Axis: Fby= 33,750 psi

Per Sheet 4, Design Reactions are:

Mpmay = 12338 in‘lb 4 1.9685 —

8.2500

12.2500

T:= 2233 Ib = 3
Inputs:
a 2
o SIS g oy 5
S1:=00974 > (at1/2") g - -
Yoo or
Sp:=0162 > (a1 %Ur—'ﬁﬁl ~
" 1.3779 ' 5.1181 T 1.3779
$3:=0638  in~  (at1-1/2") 78740 <
\\— HILTI HIT HY150 ADHESIVE ANCHOR
i 3/8" x 3 1/2" EMBEDMENT
Cast Post Stem Analysis: - -
Mmas
fiyim — fiy = 30566 psi
Sx
Mwk1 = T-(0.5) Mwk1 = 1117 inb
Mwk2 = T-(1) Mwk2 = 2233 inlb
Mwk3 = T-(1.5) Mwk3 = 3350 inlb
Mwk1 )
Thwk1 = ——-—S“; fowk1 = 11463  psi
Mwk2
fowk? = S fowk? = 13784  psi
2
Myk3 e .
fowk3s = S\t fowks = 5250 psi
)
Interactions:
L= fo [=1.03 < 7% over "OK"
29700
Use S.S. Post Stem and Base. as shown
304A or 316A S.S., Fy=45 ksi
RICE 105 School Creek Trail | Project Description: Job No: 08-01-15C
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Attached are page(s) from the 2006 Hilti North
American Product Technical Guide. For

Max Loads For Hilti
Hit HY 150

SHT
Al

complete details on this product, including data
development, product specifications, general
suitability, installation, corrosion, and spacing &
edge distance guidelines, please refer to the
Technical Guide, or contact Hilti.

£.2.5 HIT-ICE/HIT HY 150 Adhesive Anchor
HIT-ICE/HY 150 Aliowable and Ultimate Bond/Concrete Capacity for HAS Rods in Normal-Weight Concreie’2®
HiT-IGE/HET HY 150 Aliowabile Bond/Concrete Capacity HIT-ICE/HIT HY 150 Ultimate Bond/Concrete Capacity
Tensile Shear Tensile Shear
B‘,mcm:f Engdzem F.=2000psi | £.=4000psi | ©,=2000psi | f.=4000psi | £.=2000psi | {*=4000psi | ' =2000pst | ' = 4000 psi
iameier ep (13BMP) | (75MPa {138MPa) (27.5 WPa) {135MPa) 7 6 WP3) 3.8 MPa) (7.6 WP
infmm | in (om) ) I (kN (kM) b k) o (kN b (kN) (kN b N
1-3/4 720 1265 1385 1576 2740 4750 4175 5300
44y 3.2 (5.8) 6.2 8.8 (2.1 1.1 (18.8) (26.2)
3/8 R 1805 2705 3335 £715 7120 10160 15000 14140
@5 89) .4 (12.0 148 10 31.7) “5.2) {445 [62.9)
5-1/4 2635 2800 6120 8655 9880 10510 18360 25960
{133 (1.7 12.5) 272 {38.5} {640 {46.8) 81.7 S 1155)
2178 1228 1875 1980 2800 4580 5910 5940 8400
{54) 5.4) 7.0 &.8) {12.5) (20.4) {26.3) (26.4) (37.4)
12 4-1/4 213 3835 5150 7280 16220 14760 15440 21840
(2.7 108 2.1 17.5) 20.9) (32.4) (44.5) {65.7) {88.7! 97.%)
6-3/8 4300 5285 9455 13375 168140 18860 28360 40120
(162) (12,1} (23.8) {£2.1) 585 (71.8) {88.3) 1268.2) (1785
Wote: Tables apply for listed - " p—
embedment depths. Reduction e Load Adjustment Factors for 3/8" Diameter Anchor
taciors for other embedment Diameter 348 diameter
dsapths mu‘:’f‘ be calculated Adjustment Spacing ~ Edge Distance | Edge Distance Shear | Edgs Distance Shear
using equations below. Factor Tension/Shear, | Tension, {4 tewast aopoy, | o or away from edgal,
fa ] i $rn fan
Spacing Tension/Shear Evbedmert | 1-at |5402 | 54 | 14 (5402 514 | 130 | 392 |51 | -0 | 390251tk
S =0.5h, S = 1.5 ae 778 0.70 {: 018 | :
e s Per = 1174|076 .30
f, = 0.3(s/hy) + 0.55 T38| 065 0.65
ei?2 (.89 {.53 X
far se>8>San S 258 [100]0.78 0.70 072 520,
, . - . 813 0.81 0.74 10.63 10.84 {0.37 10.22 | 0.90 |0.59.10:48
.Edge Distance Tension B 085 [0.75] _[0.60 067|100 [045 [0.27 | 1:00 [0.6 0.2
G = 0.5 Nagy Cop == 15 Pt EA ) - 10.89 10.78 0.86 10.70 10.53 10.32 0.69 10.55
e e e ® S1 472 0,94 10.81 0.91 {074 0.80 10.37 0.74 |0.59
fo = 0.4(c/hg) + 0.40 SRS 1.00 [0.85 1.00 {0.80 0.72 045 0.62 |04
for ¢ >C>Cpin
Edge Distance Shear
{ L oward edge}
B = 05 Ml Gor = 2.0 Hilti Hit HY150 Allowable Load!
i . ilti Hi owable Loads:
| fn = 0.54(cfhy) — 0.09
: Or €y C>Cony
Edge Distance Shear Vall = 1875-0.99-0.99-0.3 Vaip = 551 Ib
{It to or away from edge}
Tal] := 2705-0.99-0.69 -—Ta” = 1848 Ib
Crrin = 0.5 Nepy G = 2.0 hef
fﬁvg = 0.3'3(0.-’%,) + 0.28
for Cu>C>Cyn
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SHT

Calculations for Connection Fasteners: Fasteners s
Assumptions:
All SS Fasteners to be Minimum Grade A2-70:
Fy:=700 MPa
700000000 .
Fur = W Fy2 = 101523 psi
Fi:= 04-Fyp2 F = 40609 psi
Foo 2A T2 Fy = 23446 i
- =4 S1
v \/_:3. v ‘ p
Check M12 Post Stem Screws:
Mj = 10350 in-lb
V1 =300 b
Mi
Vy = — Vo = 1255 Ib
8.25
Viot i= 1 V2 + Vo2 Vipt=1200 b
Viot .
fy:= 20151 fy = 4271 psi
Viot .
fpr= 2.(0.313)(0.472) fp = 4366 Pt
Use M12 SS Cap Screws As Shown
A2-70 SS Minimum, Fu = 101 ksi
Check M8 SS Screws:
Vmax =200 Ib (Worse Case)
Vs
fyo = O.i)n;; fyo = 23597 psi
Vmax N .
fpo = —-———0‘315'(0.]97) fpp = 3223 psi
Use M8 SS Cap Screws All Locations Shown
A2-70 SS Minimum, Fu = 101 ksi
105 School Creek Trail | Project Description: Job No: 08-01-15C
RICE Luxemburg, W1 54217 —— :
A=A =2 = ' Engineer: KEP |Sheet No: A2
ENGINEERING Phone: (920)845-1042 . .
Fax: (920)845-1048 | Steel Studio USA Guardrails |Date: 4/1/08 |Rev:
Template: REI-MC-2002 ww w .rice-inc.com Chk By: Date: 4/4/08

MPM




. . SHT
Section Properties S1
Input d: 2.5in. *1 “"‘
Input t: 0.313 in. N I
Input Ly: 13.5 in.
A= 0.7825 in’
©
= 0.4076 in’
/~ 00064 in°
S,= 03260
/~  oo408in’
~  18.5606 B B
Input D: 2.5 in.
Input & 0.059 in.
S
An= 4793576 in”
Pn= 7.761305 in. t
J= 0.699 in* R
I= 0337183 In’
S= o0.269749 in®
S;= 2068644
Input D: 1in.
Input t: 0.059 in.
oV
An= 0739743 In°
Pn= 3.048916 in. 1
J= 0.042 in’ R
I= 0019381 in*
S= 0.038763 in®
S,= 7.974576
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. . SHT
Section Properties S
input B: 0.787 in.
input D: 1.574 in. )
input t: 0.059 in.
. Input Ly: 4.5 in.
A= 1.10202 in®
A= 0.264674 in®
d ot t
Pm= 4.486 in.
J= 0.064 in*
l,= 0.083666 in’
l,= 0.027607 in°
S,= 0.10631 in’
S,= o.070157 in°
b
nputD:  0.75 in.
Input t: 0.059 in.
A= 0407716 in°
Pn= 2263518 in.
J= oo017in* ,
4
= 0.0077 in* N
S= 0.020534 in®
S,= 5855932
RICE 105 School Creek Trail | Project Description: Job No- 08-0L15C
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SHT

Section Properties 53
Area: 1.5312sqg in
Perimeter: 13.4079 in
Bounding box: X: -2,9527 -- 2.9528 in
Y: -0.4291 -- 0.2924 in
Centroid: X: 0.0000 in
Y: 0.0000 in
Moments of inertia: X: 0.0418 in4
Y: 4.1805 in4
Section Modulii: X: 0.0974 in3
Y: 1.417 in3
Area: 1.8095 sqg in
Perimeter: 14.0983 in
Bounding box: X: -2.9527 -- 2.9528 in
Y: -0.5045 -- 0.6333in
Centroid: X: 0.0000 in
. Y: 0.0000 in
Moments of inertia: X: 0.1027 in4
Y: 4.1911 in4
Section Modulii: X: 0.162in3
Y: 1.420in3
Area: 2.5182 sq in
Perimeter: 16.3483 in
Bounding box: X: -2.9528 -- 2.9528in
Y: -0.8410 -- 1.4218in
Centroid: X: 0.0000 in
Y: 0.0000 in
Moments of inertia: X: 0.9056 in4
Y: 4.2146 in4
Section Modulii: X: 0.638 in3
Y: 1.428 in3
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