Design Criteria: 2012 IBC - ASCE 7-10
- Wind Criteria: 120 mph (Occupancy Category 1)
: Exposure B
Mean Roof Height < 30 ft

Material Ref. Standards: 2010 Aluminum Design Manual

2008 Cold-Formed Steel Design Manual

AISC 2010 Specifications for Structural Steel Buildings
ACI 318-11

ACI 530-11/TMS 402-11/ASCE 5-11
2012 NDS

Window Manufacturer: Cascade Aluminum
Storefront System: TOV-450 Offset-Glaze

Frame Member Dimensions: 2"x4.5"

Strength Criteria: F, = F,/n, = 25,000/1.65 = 15,152 psi for 6063 T6 Aluminum
Deflection Criteria: TIR-A11-04

IBC 2403.3
Specifications (Where Applicable)

Seismic Drift Criteria: ASCE 7-10 13.5.9 and Specifications, Where Applicable

Project Name: Project No. (if applicable)} %

2205 NW QUIMBY IMPROVEMENTS Consulting Structural Engineering
Project Location: Date: 1111 Ryan Court
PORTLAND, OR 10/11/2016 West Linn, OR 97068
Client Name: t: 503-887-0536
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QUT-OF-PLANE WIND LOAD DEFLECTION OF FRAMING MEMBERS

The out-of-plane deflection of curtainwall and storefront framing members is often limited to some established percentage of
the overall span (denoted as Lioveray) of the mullions. Some specs don't establish a limit as a function of multion length, but

rather by the largest uninterrupted length of glass supported by the muilion. In either case, these criteria are typically found
in the project specifications.

Section 2403.3 of the International Building Code states, “To be considered firmly supported, the framing members for each
individual pane of glass shall be designed so the deflection of the edge of the glass perpendicular to the glass pane shall not
exceed Liagey'175 oOf the glass edge fength or 247 (19.1 mm), whichever is less, when subjected to the larger of the positive or
negative load where loads are combined as specified in Section 1605.” This does not say that the overall deflection of the
mullion is limited to any maximum value. instead, the Code mandates that the mullions must meet the deformational needs
of the glass it supports. It is common for storefront and curtain wall frames to be made up of two or more lites of glass over
the height of the window mullions, separated (and supported vertically) by horizontal muntins connected to the sides of the
vertical mullions. In this scenario, the overall deflection of the mullions could be greater than Lioverany/175, but still not exceed
Lieage/ 175, or %47, for the edges of the lites. There are sometimes window frames with just one panel of glass over the height
of the mullion span. In this case, the overall mullion deflection limit would be Liedge)/175 < 34",

To determine a limit set by Code for overall mullion deflection, the designer must refer to 1604.3. This section mandates that
deflection limits of aluminum are to be based on the Aluminum Design Manual, Part 1 (Specifications). Under Specifications
Section L.3: Deflections, in the Serviceability Chapter L, it states that, "Deflections caused by service foad combinations shall
not impair serviceability.” This general statement then is subject to the definition of serviceability. L.1 defines serviceability
as, “...the preservation of a structure’s function under service load combinations.”

Meeting the needs of the supported glass means that the out-of-plane deflection of the vertical mullion is limited in order to
keep the curvature of any continuous edge of glass panel within limits that coincide with predictable glass behavior.
Predictability, in this sense, is expressed as a probability that no more than 8 lights of glass out of 1000 total lites will break.
The limits set forth in 2403.3 are based on ASTM E1300, which assumes this probability can be met, as long as edge
deflections don't exceed Lieagey/175 or %4".

Most storefront manufacturers publish wind load tables that can be used by building designers in choosing system depth,
span, and spacing to meet a variety of conditions, without having to do rigorous analysis. TIR-11 Maximum Allowable
Deflection of Framing Systems for Building Cladding Components at Design Wind Loads is a technical publication available
for purchase from American Architectural Manufacturer's Assaciation (AAMA), in which the recommended overall deflection
of window mullions be within the following limits:

Spans < 13'-6” Apveray < Lioveray/175 or %”
Spans > 136" Apverary > Lioverany240 + %"

Most if not all of the tables provided by manufacturers for their various extrusions are based on these deflection limits. in
reviewing TIR-11, a specific reason for using these limits for overall mullion deflection could not be found. It references
standards such as ASTM E1300, as well as excerpts from past building codes, which all could arguably be traced back to
ASTM E1300. It does, however, clearly note the factors that influence what we consider to be acceptable deflection, such as
weatherability, occupant comfort, and adjacent construction.

It should be noted that many architectural specifications do not specify TIR-11. Many have requirements consistent with IBC
2403.3, often with added verbiage such as, “... with full recovery of glazing materials...” This allows the designer to decide a
reasonable overall mullion deflection for a given condition, while still meeting the Code-mandated deflections needed to
ensure that the panels are “...considered firmly supported...”. Regardless what an acceptable overall deflection ends up
being, structural stability and strength should always be considered.

The following diagram illustrates the graphical analysis performed to ensure that each lite of glass will be firmly supported in
the event that the overall mullion deflection shouid exceed L/175.
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SECANT LINE,
REPRESENTING
GLASS EDGE
LENGTH

L[OVEHALL]

< Aoverauy 2 L[OVERALL] /175

The following procedure is used to determine D[EDGE]:

1. Determine the longest continuous edge supported by
the mullion out-of-plane, and its position within the height
of the muillion,

2. Sketch the deflected shape in AutoCAD using a spline
curve and deflection output values from deflection
analysis

3. Draw a secant line between points on the
curve representing the length of the glass
edge.

4. Determine the maximum deflection
represented by the distance between the
secant line and spine curve. If this exceeds
L[EDGE]}/175 or 3/4", reinforcing or a stiffer
mullion will be required.

DEFLECTED T
SHAPE :
FRAME
EXAMPLE
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SIMPLE-SPAN UNIFORMLY-LOADED MULLION ANALYSIS FOR WIND LOADING ' !
Project: 2215 NW Quimby
Client:  Lindquist Glass .

Wind prassure per 2012 1BC Altemale Ali-Heights Method -
Type Part Na. Ix {in Sx ’m!l IUI.TlMATE Besic Wind Speed 120 mph |Risk Cat. (doesn't affect results) ¥ [Pressurs, q,= 0.00256v* = 36.9 psf {LRFD)
[Cascade TOVA52/ ORF,
a 450 FILLER 228 091 fenter Exposure B [Enter K, per ASCE Fig. 64 t K, = 0.700 {ASCE 7-10 Table 27.3-1)
Cascade 1DJ-450 / OHF -
8 450 Filler 296 1.48 Height Above Ground (not < 15ft) 30.0ft
Cascade TWJ-450 W/
[ FILLER 229 (17
D Norw 0.00 0.00
ek Eoadi
E None 0.00 0.00
F None 0.00 (X3
| mtion Nogative | Posiiive | eguiive Rog'sl Bteei Reied.
Window Frame | 540 Langth | LeftLie | Mhaton | RightLice | Tol. WA | ooy s founaime Zone | Prassrs | Pressure Windona | Mol 1o | Delection | om0 | Momentor & | Requirod tor
(in} finp  JWAckh (in) (i} ] aeat? Protipen) | Snetipet | oy Type Lot i} wnertiel in%) Lad Sress? Ete.
. ) . — ol Bt - e YT XTTa
SF1 OP T44 40 12 | 2 3 4025 4800 4 16.8 152 463 8 0.08 0%z CHIK 2403.3 0.065 10213 NO FB.1" X2
SF1J 144 0 2z 40 112 22.26 48.00 4 16.6 152 256 c 053 082 oK No Reint. 7916 NO
SF2 4 144 ] 2 20 12.00 48.00 5 20.1 182 .68 c 041 082 oK No Reinf. 5150 NO
SFIDP 144 40 112 | 2 36 40.25 48.00 5 20.1 15.2 583 B 1.08 032 CHK 2403.3 0.299 12415 NO FB.1"X2"
SF34 144 0 2 40 172 2225 48.00 5 .1 182 311 [ 0.76 062 oK No Reief. 9623 _NO
SF4J 144 0 2 75 304 39.88 48.00 5 20.1 15.2 5.58 [ 136 | 082 CHK 2463.3 0.518 17245 YES! MID-SPAN ANCHOR F.B. 1" X 2"
SF5J 144 0 2 38 78 20.44 48.00 5 201 152 2.88 [+ 0.70 082 S No Reinf. [TX0) NO
§~F5 M 144 36 7/8 2 36 718 38.88 48_.00 5 20.1 15.2 544 A 135 0.82 CHK 2403.3 0.408 15551 Ygﬂ F.B. 1" X 2"
SF6J 144 0 2 3 21.50 48.00 4 16.8 152 247 c 050 0.82 oK No Rainf, 7650 NO
SF6 M 144 39 2 39 41.00 48.00 4 6.6 152 472 A 117 082 CHK 24033 0.327 13493 NO LARGEST LITE OK
SF7 J/DP 144 0 2 36 70.00 48.00 5 20,4 152 2.80 B 053 0.82 OK Tio e, 61688 NO
LA e = — =

NOTES:
1. Wind pressures are calculated using the 2012 IBC Alternate All-Heights Method, and converted to ASD-Level wind loads (i.e., Wasp = 0.6W rrp)
2. Wind pressure for vertical member analysis is reduced using the effective wind area, as defined in ASCE 7 Chapter 26, for each condition.

3. Wind pressura for use in determining reactions was reduce based on the actual tributary area at reaction point.

4. “Pressure Zone' is either Zone "4", Zone "5", or "INT" for interior 5 psf

SIMPLE-SPAN UNIFORMLY-LOADED MULLION REACTIONS
Project: 2215 NW Quimby
Client: Lindquis: Glass

Wind pressure per 2012 IBC Altemate All-Hei Method
IULTIMATE Basic Wind Speed 120 mph lRisk Cat. (doesn't affect resulis) L} Pregsure, ¢, = 0.00256° = 369psf {LRFD)
|Enter Exposure B |Enter K., per ASCE Fig. 6-4 1.00 K, = 0.700 (ASCE 7-10 Table 27.3-1)
IHE' ht Above Ground (not < 15/) 30.0ft I
‘ Positive
Span Connection Nogative - Negative Positive
LeftLite | NMullon | Right Lite | Trib. Width | Pressure
Window Frame Length (n}  |wickh Gn) (in) (o} Zome y Area » et |P Prot Rasction Reaction | Head Detail 1 | Head Detall 2 Slil Detait 1 Sill Detait 2 Comment
(in) n L] (e}
{psf) (pal)
§_Fl DP 144 40 1/2 | 2 36 40.25 4 201 16.8 15.4 338 310 4/6 57 87
SF1J 134 0 Z 40 12 23 4 11.1 16.9 15.5 188 172 4/6 57
B SF2 J 144 0 Z 20 12.0 5 6.0 20.7 15,5 124 2 7
(@] SF3 DP 144 40 12 | 2 36 40.3 5 20.1 208 15.4 414 310 416 5/7 87
-
- SF3J 144 0 2 40 172 223 5 11.1 2.7 16.5 231 172 57
) SF4 4 144 0 Z 75 34 39.9 5 18 20.8 154 410 307 yiid 57
SFS J 144 ] H 36 _7/8 .4 5 102 207 18.5 212 158 yiid 57
SF5 M 144 36 7/8 } 2 36 78 2.9 5 194 2_(_}.6 154 _ 42_0 298 7 57
SFeJ 144 0 2 39 218 4 108 h[:2] 155 181 186 17 57
SF6 M 144 39 _ 2 39 41.0 4 20.5 18.8 1_.’&4 344 316 it 57
SF7 JDP 144 0 Z 36 20,0 5 10.0 20.7 155 207 156 77 8/7 139
e — —— M———— —— —
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10/10/2016 17:41

2215 NW QUIMBY
Cbeam 2005

File: SF4 2-WAY.cbm

SF4 2-WAY LOADING

By: BC

Beam Results

Max. Span Deflection
Max. Positive Moment

= -1,1029" (Span 1, & 70.00")
= 12429"% (Span 1, @ 70.00")

Member Information

Span Length(in) I(in*4) S{in*3) E(psi}
1 140.000 2.290 0.840 1.0e+007
Distributed Load Information
Span W1(#/in) W2(4/in) X1(in) %2 (in)
1 0.280 5.570 0.000 38.767
5.570 5.570 38.767 78.507
5.570 0.280 78.507 116,302
0.280 1,720 116,302 126,389
1,720 0.280 126.389 140.000
Point Load Information
Span B(§) X{in)
1 160.000 116.302

Support Reactions

Joint Pounds
1 289
2 340
Driven by Cbeam © V2005

G
160 #
%
=
=
| E—
= -—
"
W
T

Maximum distributed load value
shown only, see distributed load
table for detailed information.

50f12




2215 NW QUIMBY

Cbeam 2005
10/10/2016 17:41 File: SF4 2-WAY.cbm

Span No. 1

0.00L 0.10L 0.20L 0.30L 0.40L 0.50L 0.60L 0.70L 0.80L
Location 0.00 14,00 28.00 42.00 56.00 70,00 84.00 98.00 112,00
Shear 288.90 271.60 227,57 157,50 79.52 1.54 -74.33 -127.83 -153.90
Moment -0.0 3954.7  7480.1 10202.5 11861.6 12429.0 11908.5 10461.3  8457.2
Defl. 0.0000 -0.3402 -0.6463 -0.8902 -1.0469 -1,1029 -1.0532 -0.9023 -0.6623
Stress -0.0  4708.0  8904.9 12145.8 14120.9 14796.4 14176.7 12453.9 10068.1

Lower Veur. Pl = (t\w' )l

l58 éo&lw

WMAX pefieche\ oF URER LG

= 0.8" >o1s" N¢

HO-So  ANCAANE

or PENF. REQD

S{e )\ 6.3
Ainay = -%;(2‘—7—)—,.%) 050

= ‘51.. ok.

3
8PS muwod ..a“.-.*—,l:__‘(_’:l

bgj_éﬁ—lsoae‘

Use fp. I'n2-

MCALSOFT LIC.
Ph (214) 217-2400

www. mcalsoft.com
Fax (214) 217-2439
Email: software@mcalsoft.com

For questions on Cbeam, a Windows-based program, contact:

Driven by Cbeam © V2005
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0.90L
126.00
-325.83
4685.5
-0.3510
5578.0

1.00L
140.00
-340.10
0.0
0.0000
0.0




CHECk SFe Mol Jaftectliod for v falL <

S(¢11)(\o.53
Ama = ”.ST{HI—:)._@)_"'&"O
3 O

3
SF5 muwod T =0.8w= i@
b-sz-.igl—l:o.-rsh

Use . A2, THP.

HEAD DETAIL 4/6

Spols W) 12" Tieero

g A z : -
Vo= te(420) = 612 /
+#
T g =125 )= 408

Ve (D 505% € —_——

PART # THCA450 HEAD CAN
| PART # TOHI450 HEAD INSERT

oy 1
=¥ %
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SILL DETAIL 5/7

FACE OF

STORE|

V= 1.6 (44) = ee2”

FRONT

Use 4P Smson Tred HD
2" min. BNp DT

25 mi, P T

2.5" NomnAL SMBED

wom

PART# TSC450 SILL CAN
PART# TOSI450/ST SILL INSERT W/ISTOP

T~

HEAD DETAIL 7/7
U= 1.6(%4) = ce2”

Use Y4p Simeson Tred HD
2'miN. BVD DT

25 m, € ST
2.5" oA EMBED

(Moo

67

<—/

PART # THC450 HEAD CAN
PART # TOHI450 HEAD INSERT

FACE OF

STOREFRONI1

O
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m Anchor Designer™

Strong-Tie Software

Version 2.4.6025.2

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Al r Param

General
Design method:ACI 318-11
Units: Imperial units

Anchor Information:

Anchor type: Concrete screw

Material: Carbon Steel

Diameter (inch): 0.250

Nominal Embedment depth (inch): 2.250
Effective Embedment depth, her (inch): 1.730
Code report: ICC-ES ESR-2713

Anchor category: 1

Anchor ductility: No

hmin {(inch): 3.43

Cac (inch): 5.14

Cmin (inch): 1.50

Smia (inch): 1.50

Load and Geometry

Load factor source: ACI 318 Section 9.2

Load combination: not set

Seismic design: No

Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: No

<Figure 1>

Company: Date:

10/11/2016

Engineer: Page:

1/4

Project:

Address:

Phone:

E-mail:

Project description;
Location:
Fastening description:

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 12.00

State: Uncracked

Compressive strength, f'c (psi): 2500

Wev: 14

Reinforcement condition: B tension, B shear
Supplemental reinforcement: No
Reinforcement provided at comers: No

Do not evaluate concrete breakout in tension: No
Do not evaluate concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

ob

o

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor Designer™

N Software
Stronnge Version 2.4.6025.2

:4

<Figure 2>

Recommended Anchor
Anchor Name: Titen HD® - 1/4"@ Titen HD, hnom:2.25" (57mm)
Code Report: ICC-ES ESR-2713

Company:

Date:

10/11/2016

Engineer:

Page:

2/4

Project:

Address:

Phone:

E-mail:

3.50

2.50

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: | 10/11/2016
m Anchor DeS|gnerTM Engineer: Page: | 3/4
Strong-Tie SOf_tWare Project:
o Version 2.4.6025.2 Address:
Phone:
E-mail:
itin or Forc
Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nus (Ib) Vua (D) Vuay (Ib) V(Vuaxf*+(Vuay)? (Ib)
1 0.0 662.0 0.0 662.0
Sum 0.0 662.0 0.0 662.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 0

Resultant compression force (Ib): 0

Eccentricity of resultant tension forces in x-axis, &'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00
Eccentricity of resuitant shear forces in x-axis, e'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, €'vy (inch): 0.00

el Str h of An in Shear 6.1
Vsa ('b) ¢gmut ¢ ¢gmul¢v.va (Ib)
2020 1.0 0.60 1212
on k h of A r in Shear (Sec. D.6.

Shear perpendicular to edge in x-direction:
Vix = mlnl?(’s/ da)o'z‘jda/{a\(f'cc‘aﬂ 5; 9/{.9\}"(:0511‘5' (Eq D-33 & Eq D'34)

le (in) da (in) Ja f- (psi) car (in) Vo (Ib)
1.73 0.25 1.00 2500 2.50 1018

PV cox =@ (Ave/ Aveo) Poav Fev FhvVox (Sec. D.4.1 & Eq. D-30)
Avc (in?) Aveo (in?) Wed v Yoy ¥hv Vox (Ib) [ @Veox (Ib)
25.31 28.13 0.940 1.400 1.000 1019 0.70 844

Shear parallel to edge in x-direction:
Viy = min|7(le/ da)> N dadaVFfecar'5; 91aNFocar' 5| (Eq. D-33 & Eq. D-34)

Is (in) da (in) Aa f= (psi) Cat (in) Viy (Ib)
1.73 0.25 1.00 2500 3.00 1339
OV oox =¢ (2)(Ave/ Aveo) Fea v Fov PhvVey (Sec. D.4.1 & Eq. D-30)
Ave (in?) Aveo (in2) Poa v v v Viy (Ib) ¢ $Venx (Ib)
27.00 40.50 1.000 1.400 1.000 1339 0.70 1749
10. Concrete t Strength of An in Shear {Sec. D.6.3

¢ch = PKepNew = ¢kcp(ANc/ ANco) Yean'Fen !Pcp,NNb(Eq. D-40)

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. Company: Date: | 10/11/2016
™
m gnchor De“?’lgner Engineer: Page: | 4/4
trong-Tie oftware Project:
S Version 2.4.6025.2 Address:

i
Phone:
E-mail:
kep Ane (in?) Anco (in?) WPod,N Yen ¥opn Ns (Ib) ¢ $Vep (Ib)
1.0 26.44 26.94 0.989 1.000 0.505 2731 0.70 937
11. Results
Interaction of Tensile hear For Sec.D.7
Shear Factored Load, V.a (ib) Design Strength, Vs (Ib)  Ratio Status
Steel 662 1212 0.55 Pass
T Concrete breakout x+ 662 844 0.78 Pass (Governs)
|| Concrete breakout y+ 662 1749 0.38 Pass (Governs)
Pryout 662 937 0.71 Pass

1/4"@ Titen HD, hnom:2.25" (57mm) meets the selected design criteria.

12. Warnings

- Minimum spacing and edge distance requirement of 6da per ACI 318 Sections D.8.1 and D.8.2 for torqued cast-in-place anchor is waived per
designer option.

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and instaltation instructions.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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