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Building Codes
2022 Oregon Structural Specialty Code (OSSC) RENEWS: 06/30/2024
2021 International Building Code, ASCE 7-16, ACI 318-19
DESIGN LOADS
WIND LOADING
In accordance with ASCE7-16
Using the components and cladding design method
Tedds calculation version 2.1.14
Building data
Type of roof Flat Length of building b= ft
Width of building = ft Height to eaves H= ft
Mean height = ft
End zone width a= ft
General wind load requirements
Basic wind speed V= mph Risk category II
Exponent coef (Table 26.6-1) Ka= Elevation above sea level zg1 = 0 ft
Ground elevation factor Ke= Exposure category (cl 26.7.3) B
Enclosure class (cl.26.12) Enclosed buildings Int pres coef +ve GCpip=
Int pres coef —ve GCpin=
Gust effect factor Gr=
Topography
Topo factor not significant Kz=1.0
Velocity pressure
Velocity pressure coefficient K.= Velocity pressure qh= psf
Peak velocity pressure for internal pressure
Peak velocity pressure — int qi= psf
Equations used in tables
Net pressure p = qn x [GCp - GCyi]
Components and cladding pressures - Wall (Table 30.3-1)
Component Zone Length Width Eff. area +GC,y -GCp Pres (+ve) Pres (-ve)
(ft) (ft) (ft*) (psh) (psh)
Blade Wall Sign 5 1.9 1.4 2.7 0.90 -1.26 16.5 -21.9
Ultimate Design Wind Pressure, Pyt = 21.9 psf
SNOW LOAD REQUIREMENTS
In accordance with ASCE 7-16
Design Ground Snow Load, Ssnow = 25.0 psf
Weight of Snow Load, Ws = Ssnow * (16.75 in) * (2 in) = Ibs (on the top of the sign)
SEISMIC LOAD REQUIREMENTS
In accordance with ASCE 7-16
Seismic Design Parameters: Seismic Design Category D, Risk Category II, Site Class D (Default): Ss= Si=

Seismic Demands on Non-Structural Components (Billboards & Signs) (Sect 13.3.1)

Numerical Seismic design Value at 0.2s SA
Effective seismic weight of the structure
Componant Importance Factor (section 13.1.3)
Componant Amplification Factor (table 13.5-1)

Sps=
W, =
I, =
ap=

Componant Respone Modification Factor (table 13.5-1) R, =
Height in structure of point of attachment of component with respect to the base,

Average roof (top) height of structure with respect to the base.,
Seismic Design Force (Eq 13.3-1),
Concurrent Vertical Force (Section 13.3.1.2),

SUBMITTED 1/2/2024

z=(14ft+01in) =
h=30ft+0in) =
Fp = (0.4* a,*Sps*Wp)/( Ry, / Ip)*(1+2%* (min(z/h, 1))) =
Ibs

Fe=W, * Sps * 0.2 =

Ibs (conservative approximation)

ft
ft

Ibs
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Design Load Geometry

Tributary Load Area, Arear=(1ft+ 11in) * (1 ft+4.751in) = ft? RENEWS: 06/30/2024

Areaz = (0 ft + 2 in) * (0 ft + 4.375 in) = ft?
Centroid of Area, Centroid; = (1 ft +4.75in) /2 + (0 ft +4.375 in) = ft
Centroid, = (0 ft +4.375in) 2 = ft

Total Area, Arearon = Area; + Area; = ft?

Distance of resultant lateral force, dr = (((Area; * Centroid;) + (Area; * Centroidz))/Arearotal) = ft

Moment of Area, Areamoment = dr * Arearoal = i

Load Factor for 2-Support Design, LCBr=1/2
Design Loads per Support

Vertical Dead Load Moment, Moment_Dead = (Wp) * dr = Ib ft

Vertical Dead Load Shear, Shear Dead = (Wp) = lbs

Horizontal Wind Load Moment, Moment wind = PuLt * Areamoment = Ib ft

Horizontal Wind Load Shear, Shear Wind = Purt * Areatow = Ibs

Horizontal Seismic Moment, Moment_Seismic # = Fp * dr = b ft

Horizontal Seismic Shear, Shear seismic 1 = Fp = Ibs

Vertical Seismic Load Moment, Moment_seismic v = (F¢) * dr = Ib_ft

Vertical Seismic Load Shear, Shear seismic v = (Fc) = Ibs

Vertical Snow Load Moment, Moment_snow = (Ws) * dr = b ft

Vertical Snow Load Shear, Shear_snow = (Ws) = Ibs
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ASD Load Combinations

(#) Denotes Concurrent Combination Number
ASD Vertical Shear L.oad Combinations

(1) 1.0x D,

2)1.0xD+0.6 x W,

3)1.0xD+1.0x8S,

(4)1.0x D +0.75(0.6* W) + 0.75 x S,

(5)1.0xD+0.7x E,

(6) 1.0x D +0.75*%(0.7 x E)+ 0.75 x S,

ASD Horizontal Shear Load Combinations
(1)1.0x D,
(2)1.0xD+0.6x W,
3)1.0xD+1.0x8S,
(4)1.0x D +0.75(0.6* W)+ 0.75 x S,
(5)1.0xD+0.7xE,
(6) 1.0xD+0.75(0.7* E) + 0.75 x S,

ASD Vertical Moment Load Combinations
(1)1.0x D,
2)1.0xD+0.6 x W,
3)1.0xD+1.0xS,
(4)1.0x D +0.75(0.6* W)+ 0.75x S,
(5)1.0xD+0.7*E,
(6)1.0xD+0.75(0.7* E) + 0.75x S,

ASD Horizontal Moment Load Combinations
() 1.0x D,
2)1.0xD+0.6 x W,
3)1.0xD+1.0x8S,
(4)1.0xD+0.75(0.6* W)+ 0.75x S,
(5)1.0xD+0.7*E,
(6)1.0xD+0.75(0.7* E) + 0.75x S,

RENEWS: 06/30/2024

VlV = ShearﬁDead = Ib

Vv = Shear Dead + 0.6% 0.0 Ib= b

Viy = ShearﬁDead + ShearﬁSnow = Ib

Vyy = ShearﬁDead +0.75%* ShearﬁSnow = Ib

Vsy = ShearﬁDead +0.7% ShearﬁSeismich = Ib

V6V = ShearﬁDead + 075*(07* ShearﬁSeismich) +0.75% ShearﬁSnoW = Ib

Vin=0.01Ib= Ib

V2H = OO lb + 06>I< ShearﬁWind = 1b

Vip=0.0lb+0.01b= b

Var=0.01b + 0.75* (0.6* Shear wina) + 0.75% 0.0 Ib = b
Vsu= 0.01b+0.7* ShearﬁSeismiciH = Ib

Ve =0.01b + 0.75*(0.7* Shear seismic 1) +0.75% 0.0 Ib = 1b

My = MomemﬁDead = lb_ft
Myy = MomemﬁDead +0.6%0.0 lb_ft =

M3V = MomentﬁDead + MomemﬁSnow =

Ib_ft
Ib_ft

Mav = Moment_Dead T 0.75%(0.6* 0.0 Ib_ft)+ 0.75* Moment_Snow = b ft
Msy = MomentﬁDead +0.7* MomentﬁSeismiciV = 1b_ft

My = MomentiDead + 075*(07* Momentheismich) +0.75% Momenthnow = lb_ft
M= 0.0 1b_ft=0.000 Ib_ft

Mot = 0.0 Ib_ft + 0.6* Moment Wind = b ft

M= 0.0 1b_ft+0.0 Ib_ft=0.000 Ib_ft

Mgt = 0.0 Ib_ft + 0.75% (0.6* Moment wina) + 0.75% 0.0 Ib_ft = b ft
Msy=0.01b_ft + 0.7* Moment_Seismic H = Ib_ft

Mt = 0.0 Ib_ft + 0.75%(0.7* Momen Seismic 11) +0.75% 0.0 Ib_ft=7.516 Ib_ft

Worst Case Concurrent ASD Factored Design Loads (per support) (load combination 2 controls)

Vertical Moment,
Vertical Shear,

Horizontal Moment,
Horizontal Shear,
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Momentﬁ\/ =My * LCBr = lb_ft
ShearﬁV =V,y * LCBr = Ibs
MomemﬁH =My * LCBr = lb_ft
ShearﬁH =Vou * LCBr = Ibs
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Wall Fastener Design

Use: (4) 1/4"® 316A Class 2A Stainless Steel Threaded Rod &Equivalent Nuts & Washers. RENEWS: 06/30/2024

Fu=75ksi Fi=(0.75/2) * Fu = ksi F.= (0.450/2) * Fy = ksi

Bolt Diameter, Boltdia = 0.250 in

Bolt Area, Boltarea = (10 * (Boltdia)? / 4) = in?

Vertical Plate Width, Y =1.381in Horizontal Plate Width, X = 1.38 in Support Depth, d =1 in
Vertical Bolt Spacing, Boltspacing v = 1.38 in Horizontal Bolt Spacing, Boltspacing x = 1.38 in

Vertical Plate Prying Distance (Dead Load), Plateprying pistance vy = 16.375 in
Horizontal Plate Prying Distance (Wind Load), Plateprying Distance x = 2.17 in

Shear Check
Number of Bolts in Shear, N_Boltshear v =2
Number of Bolts in Shear, N_Boltshear x =2
Shear Vertical Load per Bolt, Boltshear v = Shear v/ N_Boltshear = Ibs
Shear Horizontal Load per Bolt, Boltshear x = Shear 1/ N_Boltshear = Ibs
Shear Total Load per Bolt (worst case), Boltshear = Boltshear v + Boltshear x = Ibs
Shear Stress on Bolt, fy = Boltshear / Boltarea = ksi
Unity Check: Mounting Bolt Shear, UC, =1, /F,=2.0%
Tension Check
Number of Bolts in Tension per Column, N_Boltiension vy =2
Number of Bolts in Tension per Column, N_Boltiension x =2
Number of Threads Per Inch, nge= per AISC13, Table 7-18
Tensile Area of Bolt, A= (n/4) * (Boltgia - 0.9743 in / ny)* = in?
Tension Vertical Load per Bolt, Boltiension Y = Moment v / (N_Boltiension * Boltspacing v) = Ibs
Tension Horizontal Load per Bolt, Boltiension x = Moment_ 1 / (N_Boltiension * Boltspacing x) = Ibs
Tension Total Load per Bolt (worst case), Boltiension = BOltiension v + BOltiension x = Ibs
Tensile Stress in Bolt, fi = Boltiension / At = ksi
Unity Check: Mounting Bolt Tension, UCi=fi /Fi=42%

Combined Tension & Shear

UCW = UC12 + U(:v2 = %

HILTI HIT-HY 270 Adhesive Anchoring System (1/4"@ with 3.125” minimum embedment)
Ultimate Design Tension Strength, Naes =530 1b Per HILTI, Section 3.2.5, Table 11 (hollow brick)

Allowable Stress Safety Factor, oasp = 1.6 (HILTI Section 3.1.8.6)

ASD Tension Strength (non-static loads), Naes asp = (Nges / atasp) *¥0.705 = Ib
HILTI Quick-Con I1+ Concrete Screw Anchor (1/4"@ with 1.0” minimum embedment)

ASD Tension Strength (Per HILTI, Section 3.3.19, Table 4 (Clay Brick)) Naes_asp =205 Ib
HILTI HLC Sleeve Anchor (1/4"@ ” with 1.0” minimum embedment)

ASD Tension Strength (Per HILTI, Section 3.3.18, Table 6 (Clay Brick)) Naes_asp =350 Ib
Mounting Plate Design

ASTM AISI 304 Stainless Steel: Fy=31.2 ksi Q,=1.67 Q,=1.67

Mplate_y = MomenLV /2= lb_ft

Thickness Required Without Gussets (Vertical), ty = V(Mpiace v) / ((Fy * X / 4) / Qp)) = in

Mplate_x = MomenLH = lb_ft

Thickness Required Without Gussets (Horizontal),  tx = V(( Mplae x) / (Fy * Y / 4) / Qu)) = in

Use: Plate Thickness: 3/8 in Plate Width: 2.95” [75 mm], Gusset Plates: (0)

Side to Side Bolt Spacing: 2 @ 0.32 in, Top to Bottom Bolt Spacing: 3 @ 0.32 in
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Support Design
Round 1.0”@ x 0.113” Wall Tube (Top & Bottom). RENEWS: 06/30/2024
CALCULATION OF SECTION PROPERTIES
Tedds calculation version 2.0.07
0.113
|« 1 »|
A= in?
L = 1n4 Iy il’l4 Txx 1n4 Iyy il’l4
Tuy = in Ly = in Ix = in Tyy = in
Zxx 1n3 Zyy = l]fl3
Xe= in Ye= in
Xp= in Yp= in
SXX = 1n3 Syy 1n3
ASTM AISI 304 Stainless Steel: Fy =31.2 ksi 0, =1.67 Q,=1.67
Allowable Shear Capacity (X-Axis), Sx_Allowable = 0.6% (Fy *A /2)/ Q, = Ibs
Allowable Shear Capacity (Y-Axis), Sy Allowable = 0.6% (Fy *A /2)/ Q, = Ibs
Unlty Check: B1ax1al Shear, UCV = (ShearﬁH/ SXfAllowable) + (sheaLV / SYﬁAllowable) = %
Allowable Moment Capacity (X-Axis), Mx_ Attowable = (Fy *Sxx) / Qp = Ib ft
Allowable Moment Capacity (Y-Axis), My Attowable = (Fy *Syy) / Qp = b ft
N=J
Unity Check: Biaxial Bending, UCh = (LCBF * Moment 1/ Mx_atiowable) + (LCBE * Moment v/ My Allowatle) = % 3
o
(0]
&
A
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SCALE:N.T .S.
AREA: 23" x 16.375" = 2.68 SQ. FT.
QTY: FOUR (4)

1'-9%"

1-4%;"

~

1-0"

TYP.FRONT £\
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NOTE:

16.78" [426mm] "

| 4" 3/8"

INSTALLATION OF CUSTOMER SUPPLIED NON-ILLUM. BLADE SIGNS ONLY
TRIANGLE SIGN IS NOT TO FABRICATE BLADE SIGNS.

[eSigns & prans indicated on this arawing are e sole property o

€ designer

BIT associates, created speciically Tor the noted project focation. Use o

1ESe PIAnSIaesigns 10T any Oter PUTPOSE Oter than te intended apprcation 15 ProniBITEd WItHOUL express Wiiten consent.
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(2) SUPPORTS
1"® x 0.113" (MIN.) WALL TUBE
AISI 304 STAINLESS STEEL

PAINTED RAL9004 (0% GLOSS)

(ALL FASTENERS TO BE STAINLESS STEEL) (ALL PENETRATIONS SHALL BE SEALED)

ANCHOR SCHEDULE

1/4" @316 SS THREADED ROD
WITH BEARING PLATES

FOR ANY WALL TYPE

1/4" @ SS MASONRY SCREW
(TAPCON)

FOR BRICK OR CONCRETE
5" EMBEDMENT MIN.

1/4” @ 316 SS THREADED ROD
w/ HILTI HIT-HY 270 ADHESIVE

FOR BRICK OR CONCRETE
5" EMBEDMENT MIN.

FOR BRICK OR CONCRETE

@
n
N

1|l

1/4" @ SS SLEEVE ANCHOR 5" EMBEDMENT MIN.
ISOMETRIC VIEW 6 ) m /_@
—®
A2
\; \ =
2.95" \ \
[75mm] , |
1.38"
M-1
[- M-2
— $mm@ HOLES FOR N
1/4"® ANCHORS SECTION @ END SECTION @ SIDE
= — 1"® SUPPORT SS
S
N
— SUPPORT TO
PLATE, TYP.

3/8" THICK AISI 304 STAINLESS STEEL
MOUNTING PLATE

GENERAL NOTES:

1. All design, detailing, fabricating and construction shall conform to
the following codes and specifications:

a.  The 2022 Oregon Structural Specialty Code (OSSC)
The 2021 International Building Code. ( ASCE 7-16)
Aumerican Society of Testing and Materials (ASTM) specifications.
Building Code Requirements for Reinforced concrete (ACT 318-(Current Edition)).
Code for Welding in Building Construction of the American Welding Society.
Specification for the Design, Fabrication and Erection of Structural Steel for Buildings by
The American Institute of Steel Construction (ALSC) (Current Edition).
f. Aluminum Association Aluminum Design Manual (Current Edition).

eooo

2. Site Design Criteria (per ASCE7 Hazard Tool): Risk Category ||

a.  Seismic Design Category D, Site Soil Class D (Default):
Ss=10.887, §,=10.399, Sps=0.710.

b.  Wind Speed, V1 = 100 mph (3 Sec Wind Gusts), Exposure B,
Equivalent Wind Load, Py r=-21.9 PSF or +16.5 PSF C&C, Zone 5
@ <16'-0" above the ground.
The building owners sructural engineer shall derermine the adequacy of the supporting strueture (if necessary).

c.  Ground Snow Load = 25 psf.

3. Structural Material Specifications:

a.  Threaded rods shall be Galvanized or Zine plated F-1554 Grade 36, A307 Grade .\, A307
Grade B, A307 Grade C, SAF. J429 Grade 1 or SAE J429 Grade 2, unless otherwise noted.
Auchor Bolts shall be Galvanized F-1554 Grade 36 Rod, unless otherwise noted

Stainless Stee! bolts for connections shall be ASTM 3164 SS Class 24, unless otherwise noted.
‘Standard strength bolts for connections shall be Galvanized ASTM unless athenwise noted.

High strength bolis for connections shall be Galvanized ASTM A-325, unless othervise noted.
Aluminum Threaded rods shall be ASTM F-468 Grade 6061, unless otherwise noted.
Aluminum shapes shall be extruded from 6061-T6 alloy.
Welding filler alloy shall be 5183, 5356, 5556 or approved alternative.
Structural Steel and Plates shall be ASTM A-36 (F =36 ksi)
W-Shape beams shall be ASTM A-992 (F =50 ksi) Minimum
Structural tubing shall be ASTM A-500, Grade B, (F =46 ksi)
Structural piping shall be ASTM A-53, Grade B, Type E or S, (Fy=35 ki),
ASTM AS572 Grade 42 (Fy=42 ksi) or ASTM A572 Grade 50 (Fy=50 ksi),
(see drawing for individual member specifications).

@m0

o=

4. All bolted connections to have snug tight condition, & if required,

be verified with Turn-of-Nut method, unless otherwise noted.

5. Welding electrodes shall comply with AWS D1.2-(Current Edition).

(All welding to be done by welder certified for specified weld type.)

6. Engineer is not responsible for the safety on the job site (before, during or after) the installation

of this structure. It is the responsibility of the owners, contractors & installers to cnsure that the
installation & erection are in compliance with OSHA regulations,

7. Coniraclor shall verily all dimensions and conditions in the field before erection and notify the Engineer of any

discrepancies. The scope of this engineer does ot inchude on-site observations, unless specifically contracted

NON-ILLUM. D/S BLADE SIGN SECTION DETAILS _ f \

SCALE:NTS.
{®Face |
MATERIAL: 1/8" MET AL, ROUTED w/ LOGO COPY
COLOR/FINISH: | PAINT TO MATCH RAL9004
A BACKUP MOUNTS w/ 10/24 WELDED STUDS & NUTS.
A2 BACKUP: 3/16° CLEAR ACRYLIC #2447.
A3L0GO: 3/16° OPAL ACRYLIC.
ABFINISH: SANDED FINISH
{O)RETURNS
DEPTH: 2.
MATERIAL: 118 METAL,
COLOR/FINISH: | PAINTED TO MATCH RAL9004
{&) supPor TS
MATERIAL: 1" x4"x 118" ALUM. TUBE.
COLOR/FINISH: | PAINTED TO MATCH RAL9004
® SEE MOUNTING NOTE. REQD. BLOCKING BY _ OTHERS
W-1: 3 STAINLESS STEEL MOUNTING PLA TE
-2 ALUM. ANGLE ATTACHES TO BACK OF F ACE
M3 FLUSH MOUNTING SCREWS
NOTE:

Carl E. Thompson, Jr., P.E. _is responsible for new blade sign support & wall connection
design only, all else is shown for informational purposes only & is the responsibility of the
sign manufacturer or others. Existing wall is by others, this engineer shall be indemnified &
held harmless for the design thereof. This drawing is for permit procurement purposes only.
Unauthorized use is strictly prohibited. Any deviations from these plans without prior written
consent entirely voids this design. On-site observation are not included in the scope of
engineering responsibility. Design is based on items such as existing field data, & site surveys
provided by others, neither Carl E. Thompson, Jr., P.E. nor Triangle Sign Services can certify
the accuracy of the data provided.

This document has been electronically signed and sealed by ~ Carl E. Thompson, Jr., P.E.

using a digital signature. Printed copies of this document are not considered signed and
gctronic copies.
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