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Addendum #1
1. Addendum #1 Scope

Addendum #1 modified the original Webster University project calculation package,
JE16059, dated December 2, 2016 as follows:

1. All low-profile corner mullions were changed to E9-3402 extrusion, as opposed
to the E9-340 1 heavy profile.

2. Frame 213 horizontal mullion reinforcing was changed to a 2” x 2” A36 solid
steel bar from the 2” x 2” x 4" HSS tube.

3. The anchor condition at the roof of frames 216-218 was resolved. Originally the
last 3 mullions to the east end, were too short to be supported by the roof edge
angle. The mullions will now hang from the parapet cap.

4. T-Anchors at the sill of frames 217-218 were changed from 1-piece to 2-piece
construction.

5. The dead load anchors on the 90 and 64 degree corners, associated with EGS-1,
were changed to be directly welded to the pour stop angle. The eccentricity
created by accommodating for safety railings during construction was too great
to utilize the standard assembly used throughout the project.

2. Revised Calculation Package Pages

Added pages: 13, 38-43, 93a-v, 97-100, 118, 119, 127, 129a-b, 131a-(, 142,
149, 150, 151a

Replaced pages: 13, 38-43, 97-100, 118, 119, 127, 142, 149, 150
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Reiniforcing added by

inspection

EGS-1 YKK YCW 750 838G (2-1/2" x 7-1/2"). Shop drawing sheets 208-210

Not shown for clarity,
contralling mullions

depicted by inspection.
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Beam: M710 —
Material: gen_Alum .093 at 90.375 in
Length: 180.75 in
| Joint:  N794B Dy @ in | Dz in
{ JJoint: N724A
-.097 at 90.375 in
Code Check: No Calc .
Report Based On 97 Sections --249 at 90.375 in
725.465 at 0 in
146.729 at 180.75 in 170.252 at 41.422 in
Wb | Ve W Ib
b -161.344 at 180.75in -181.037 at 41.422 in
85.172 at 180.75in
501.685 at 94.141 in 525.596 at 90.375 in
T — — |b-ff Mz Ib-fif My ib-f
-544.25 at 94.141 in -570.428 at 90.375 in
321.857 at 0 in
f(y) psi | f(z) psi
fa psi
37.787 at 180.75 in
- - |

YKK E9-3402
64 deg corner
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Client: NGG Date: 1/19/2017
Project: Webster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x 7-1/2") Designer: M. Gorny
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation:  1/210
Detail: 1/405 Member M710
Load Design Code
I ASCE7-05 ASD |
Material Design Code
Aluminum Design Manual 2010 | \
ADM 2010 Type Alon-Tewer
| Closed Shape | 6063-T6 1
Tributary Width A (twia) 2.80 ft Corner Angle (6) i
Tributary Width B (tw_g) 1.62 ft 64.00 °
Height (h) 15.44 ft
Unbraced Length (L) 8.33 ft
Design Loads
Design Pressure A (pa) 17.63 psf N
Design Pressure B (pg) 12.75 psf )
Panel Weight (py) 8 psf ) =
Manuf. / Part #: YKK E9-3402
E= 10100 ksi P aum = 1.925 in e 1
I alum = 6.485 in* Ty, alum = 0.994 in
ly, atum = 1.729 in* A= 1.751 in®
Sy alum = 2197in®  J= 3.525 in* o v
Sy, alum = 1.383in° wit= 2.104 Ib/ft J( )\ o
Thermal Reduction Factors (TRF; TRF) o2 T -1 X
Ix Reduc. 14 Sy Reduc. d
l:leinforcing - HSS 2xéx1/4 e —oa _‘b/ Tob Acos(er2) ) — Trb B cos(er2)
b ser = 4490 in* 1y sen = 1.480 in? ITT1T - &\ Vs anen)
Sy 00 = 2250 in® Sy sea = 1.480 in® 0 ASER)
Iy, combined = 19.506 in* ly, combined = 6.021 in*
Mullion Resuitant Forces
X-Axis Bending Stress (ADM F.2 & F.3) Q=1.65 Strong Axis Bending, M,, w, = 37.09 Ib/ft
w=p*t w, = N/A Ib/t Weak Axis Bending, My, w, = 24 33 Ib/ft
Shear Load V = wi/2 Vy=  150.1 Ib Load Share
Moment M = wi%/8 M= 5132 Ib-ft Aluminum (x) Steel (x) [ Aluminum Steel
Maiym = M ™ laym " TRF/leomp Myaium = 170.6 Ib-ft 0.332 0.668 0.287 0.713
Ln = (2*Lb*Sx)/(lyJ)™M/2 L,.= 1780
fo = Majum/(Sx, alum*TRFg) f-alumx = 0.93 ksi IAXial Load
fo-atum- Fox = 0.063 Fbx/Q = Fbx = 14.88 ksi IP =pm*t*h+wt*h P= 578.3 Ib
Y-Axis Bending Stress (ADM F.2 & F.3) 0=1.65
w=p*t Wy = N/A Io/ft [Check Allowable Compression - ADM E.3
Shear Load V = wi/2 Vy= 1809 b |kLbIr = KLy/r = 100.62
Moment M = wi?/8 M,=  555.8 Ib-ft Fai (Allowable Compression) Fal/Q= 5.07 ksi
Maium = M * laym/leomb Myaum = 159.6 Ib-ft Check Allowable Compression - Flange element (ADM B.5.4.2)
Ln = (2*Lb*Sx)/(lyyM/2 L,.= 1120 bit = bit = 23.48
5 = Maium/(Sy, atum) fo-alumy = 1.38 ksi Fa2 (Allowable Compression) Fa2/Q = 15.01 ksi
foaumy/Foy=  0.091 Fby/Q = Fby = 15.26 ksi Check Allowable Compression - Web element (ADM B.5.5.1)
Combined Stress Ratio fonsFiox + foyFioy = 0.15 |b/t = b/t = 54.86
oK Faa (Allowable Compression) Fa3/Q = 19.70 ksi
|fa =P/A fa= 0.33 ksi
|Check Combined Bending & Compression (ADM H.1) Lessor of Fyy, Fap ,Faz Fa/l=Fa= 5.07 ksi
[f/Fa + f/Fy < 1.0 fo/Fa+f/Fo= 0218 1/F. = 0.065
| OK OK




JEI Structural Engineering
JE 11108 N. Oak Tfwy, Suite 208

Kansas City, MO 64155

Voice: 816-734-8345

Fax: 816-734-7013

www.jeistructural.com

Client: NGG Date: 1/19/2017
Project: Webster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x 7-1/2") Designer: M. Gomy
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation:  1/210
Detail: 1/405
Strong Axis Deflection (M, w,) | Typical Vertical |Defiection Along Glazing
Ay = (5w,L4)/(384El) A= 0101 in Ay.giazing = Ay*SiN((180-6)/2) Ay giazing = 0.086 in

within DLO (Conservative) Ay= 0.101 in Ax.glazing = Ax"€0s((180-6)/2) Ayglazing = 0.150 in
Weak-Axis Deflection (w,) Tributary Area A
Ay = (5w,L*)/(384EL,) A= 0.283in Atotal-A = Dxglazing + Ay-giazing Arotal = 0.236 in

within DLO (Conservative) Ay= 0.283 in Tributary Area B
Resultant Deflection Asotal-B = Ayglazing = Ay-giazing Avotal = 0.064 in
Atoral = ‘J(sz + Ayz) Aga = 0.300 in
Angle Relative to X-Axis 0= 19.6 °

Agow=_ 1.0221in |ssG sealant Deflection
Allowable deflection = L/175 or if span > 13'-6" | Deflection Factor 1/4 in. joint 50% + movement capacity
then allowable def = L/240 + 1/4" DF = k] 0.280 in. allowable deflection 1 SSG Sealant OK
OK
|Steel Stress (X-axis) ISteel Stress (Y-axis)
|Moment to Steel = I,, steel/ | comb = 342.6 Ib-ft Moment to Steel = ly, steel/ | comb = 396.2 Ib-ft
i, = M/S, steel fp= 0.9 ksi fo = M/Sy, gieel fo= 3.2 ksi
ML), = M/Q,= 8814 Ib-ft M/Qp, = My/Q, = 5302 lb-ft
OK | OK




Beam: M59

Shape:

Material: gen_Alum
Length: 255in

I Joint:  N83

J Joint:  N128

Code Check: No Calc
Report Based On 97 Sections

Dy

175 at 138.125 in

-.129 at 135.469 in

.205 at 135.469 in

-.213 at 135.469 in

733.984 at 42.5 in

w%m

137.573 at 185.938 in

-150.503 at 42.5 in

162.93 at 87.656 in

=t

-162.353 at 185.938 in

446.994 at 138.125in

-58.923 at 39.844 in

A b
-132.813 at 39.844 in
T Ih-ft
325.636 at42.5in
f(y)
psl

-325.676 at 135.469 in

Ib-ft

265.646 at 138.125 in

My -400— Ib-ft

-256.984 at 138.125 in

psi

f(z) psi

YKK E9-3402
90 deg corner

4y
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7280 NW 87th Terrace, Suite C-208
Kansas City, MO 64153

Client: NGG

Project: Webster University

Structure:  YKK YCW 750 SSG (2-1/2° x 7-1/2")
Part of: Vertical Mullion Analysis

Elevation:  1/208

Detail: 2/404 Member M59

Load Design Code

I ASCE7-05 ASD ]

Material Design Code

1 Aluminum Design Manual 2010 |

Office: 816-505-0987
info@jeistructural.com
www.jeistructural.com

Date: 1/19/2017

Proj. No.: JE16059

Designer: M. Gomny
INPUT CHECK RISA

Ha

ADM 2010 Type Alloy-Temper
i Closed Shape 1 6063-T6 |
Tributary Width A (twia) 2.80 ft Corner Angle (8)
Tributary Width B (tw.s) 1.62 ft 90.00 ©
Height (h) 15.44 ft
Unbraced Length (L) 8.33 ft
Design Loads i
Design Pressure A (pa) 17.63 psf
Design Pressure B (pg) 12.75 psf
Panel Weight (pw) 8 psf
Manuf. / Part #: YKK E9-3402 _
E= 10100 ksi Ty alum = 1.925 in
b alum = 6.485 in* Ty, alum = 0.994 in
ly, atum = 1729in* A= 1.751 in?
Sy alum = 2197 in®  J= 3.525 in* g v
Sy, aum = 1.383 in® wt= 2.104 Ib/ft J( s
Thermal Reduction Factors (TRF; TRF,) /2 e - —L;—\\< X
I, Reduc. 1.00 Reduc. 1.00
F);einforcing No Rei\xforcing F— T _”'\( Tob Acos@2) ) | — Trb B cos(02)
b steel = 0.000 in*  ly ster = 0.000 in* ) Trib B sin(8/2)
S seet = 0.000in® Sy see= oo vV I I Trib A sin(0r2)
lx, combined = 6.485 in‘ |y< combined = 1.729 in‘ — -
Mullion Resultant Forces
X-Axis Bending Stress (ADM F.2 & F.3) Q=1.65 Strong Axis Bending, M,, w, = 49.50 Ib/ft
w=p*t wy = N/A Ib/ft Weak Axis Bending, My, w, = 20.28 Ib/ft
Shear Load V = wi/2 Vy= 1381 b Load Share
Moment M = wi?/8 M= 386.9 ib-ft Aluminum (x) Steel (x) | Aluminum (y) Steel
Matm = M * laum " TRF/lcomb Maum = 386.9 Ib-ft 1.000 0.000 1.000 0.000
Ln = (2*Lb*Sx)/(lyJ)M/2 La= 1780
fo = Maym/ (Sx. atum” TRF) fo-alum-x = 2.11 ksi IAXial Load
fo-alum-Fox = 0.142 Fbx/Q = Fbx = 14.88 ksi IP =pwt*t*h+wt*h P= 578.3 Ib
Y-Axis Bending Stress (\DMF.2&F.3) ___ 0=1.65
w=p*t W, = N/A Ib/ft |check Allowable Compression - ADM E.3
Shear Load V = wi/2 Vy= 162.8 Ib IkLbIr = kLy/r = 100.62
Moment M = wi¥/8 My= 2519 Ib-ft Fai (Allowable Compression) Fa1/Q = 5.07 ksi
Maim = M * laum/lcomb Myaum = 251.9 Ib-ft Check Allowable Compression - Flange element (ADM B.5.4.2)
Ln = (2*Lb*Sx)/(lyJ)/2 L,= 1120 b/t = bit= 23.48
o = Maium/(Sy, aium) fo-aiumy = 2.19 ksi IF,,z (Allowable Compression) Fa2/Q = 15.01 ksi
foaumyFoy=  0.143 Fby/Q=Fby=  15.26 ksi |check Allowable Compression - Web element (ADM B.5.5.1)
Combined Stress Ratio FoxrFiox + f"ll’F'.’X = 0.29 |b/t = b/t = 54.86
oK Faa (Allowable Compression) Fa3/Q = 19.70 ksi
f. = P/A fa= 0.33 ksi
|Check Combined Bending & Compression (ADM H.1) !Lessor of Faq, Faz ,Faa Fa/Q) = Fa = 5.07 ksi
JffFa + fo/F, < 1.0 f/F.+1/Fu=  0.350 fofFa = 0.065
| OK 0K




JEI Structural Engineering
11108 N. Oak Tfwy, Suite 208
| Kansas City, MO 64155

JE

Yz

Voice: 816-734-8345
Fax: 816-734-7013
www.jeistructural.com

Client: NGG Date: 1/19/2017
Project: Webster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x 7-1/2") Designer: M. Gorny
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation:  1/208
Detail: 2/404
Strong Axis Deflection (M, w,) | Typical Vertical [Defiection Along Glazing
A, = (5w,L4)/(384El) A= 0190 in Ay-giazing = Ay*sin((180-0)/2) Ay giazing = 0.134 in

within DLO (Conservative) Ay= 0.190 in Ay glazing = Ax"c0s((180-6)/2) Ay glazing = 0.167 in
Weak-Axis Deflection (w,) Tributary Area A
Ay = (5WXL4)/ (384El,) A= 0.236 in Avotal-A = Axglazing + Ay-giazing At = 0.301 in

within DLO (Conservative) A= 0.236in Tributary Area B
Resultant Deflection Atotal-B = Axglazing - My-glazing Agtal = 0.033 in
Aot = V(A + Ayz) Apa=  0.303 in
Angle Relative to X-Axis 6= 38.8 °

Aaow=__ 1.0221in |ssG sealant Deflection
Allowable deflection = L/175 or if span > 13'-6" | Deflection Factor 1/4 in. joint 50% + movement capacity
then allowable def = L/240 + 1/4° DF = ###H##HH 0.280 in. allowable deflection | SSG Sealant OK
OK
Steel Stress (X-axis) ISteel Stress (Y-axis)
Moment to Steel = |,, steel/ | comb = 0.0 Ib-ft Moment to Steel = ly, steel/ | comb = 0.0 Ib-ft
f, = M/Sy steel fp = N/A ksi fo = M/Sy, sieel fo= N/A ksi
M/Q, = MJ/Qp = 0 Ib-ft My/Qp = My/Q, = 0 Ib-ft
N/A I N/A

=
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r . Company : JEI Structural Engineering Nov 1, 2016
‘F BDICA Designer : M. Gorny 250 PM
71/ J.{ g ::, \ Job Number : JE16059 Checked By:
TEcHNnoLOGIEs ModelName : Webster University
General Section Sets
. Labd o Shape  Type Materiall  Afin2]  lyy[ind]  |zz[in4]  J[in4]
[ 1. E9-1225 | Beam_ Lgen Alum‘ 2079 1818 | 9838 & 4.11
| 2 E9-1225 (HSS 4x2x0.375) [ _ Beam  gen_ Aum | 2,083 | 1814 26.078 4107
3 E9-1225 (Channel 4x2x0.25) | | Beam ,,99n_Alum‘ 2083 @ 1814 | 21.748 @ 4.107 |
e B e E9:-8081 G TS | _*vBe,afmege",_Num' 2477 | 2.954 11.81 | 6.349
| 5 | _E9-3402 | Beam | gen Aum 1751 @ 1.729 I 6485 | 3525 |
i ~ E9-3401 el ~ Beam gen Aum 2254 = 2213  8.555 | 4596
L7 E9-3401 (HSS 4x2x0.25) ' a . Beam gen Aum 2254 6.505 | 21.576 | 4.59 |
| =8 E9-3423 , | | Beam |gen Aum 1482 | 1.333 | 2835 | 2.15
Basic Load Cases
o ~ BLC Description _ Categary X Gra...Y Gra...Z Gra... Jomt Point  Distributed Area(M...Surface(PlateW ...
L1 ] NegatuveWmd (FaceA) | None | | IR N ,1, B ) 6 - |
| 2 Positive Wind (FaceA)  None | , [ 5 | 2 =
.3 NegatveWind(FaceB) | None | [ . | 2 |
. 4 Positive Wind (Face B) None = S s ke e A s r 2541 |
5 | Negativeload(FaceC) | None | | [ [ =~ [ 2 [
| 6 Positive Load (FaceC) = None | | et |C e | 255 |
L7 [ Dead [ None [ [ | [ | 166 | ]
|8 ki BLC 1 Transient Area Loads _ None el | T 14089 | e |
. 9 | BLC3TransientArealoads | None | | | l | 8836 | | N
10 BLC 5 Transient Area Loads = None | r I 13518 | s
11_ _BLC4Tran§ient_Ar_e_a Loads | None | e | | | 8836 | - |
P12 T_B_LCZTransi_entA[ea__Loads . None i L | I i e 3T (o RS S =
.13 | BLC6 Transient Area Loads | None | 1 Lo ] 1318 |
Load Combinations
o Description S..PD..S..B..Fa.B..Fa.B..Fa............... e
11 | _ Negative WindFaceA ~ Yes v | 1/1/71 [ [[[[[[] L1
| 2 | Negative Wind Face B B Yer e 3 FAEEER R RE G EE 2
3 | Negative Wind Face C TYes Y 1SIOT ] L L
|4 Dead + 75% Negative Wind Face A + 75% Positive Wind Face B Yes Y 1754 757 1 |
| 5 Dead+75%Negative Wind Face B + 75% Positive Wind FaceA  Yes Y | |3.752 .75.7 .1 || | | | | | .|
| 8 Dead+ 75% Negafive Wind Face C + 75% Positive Wind Face B Vee| Y| [5]75[a[7[7 4 [
| 7 Dead+ 75% Negafive Wind Face B + 75% Positve Wind FaceC  Yes Y | (3756 757 1| || ||| || | |
) Dead + Negative Wind Face A + Positive Wind Face C *Yes Y iR ECIGEVAEENEERNEERNSS +:
| 9 Dead + Negative Wind Face C + Positive Wind FaceA Yes Y | |5 1.2 1 7 1] |

Risa analysis covers the following frames:
EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

Analysis covers all vertical mullion associated with the above elevations,
while extracting anchor loads to be used in later analysis.

RISA-3D Version 14.0.1 [S:\..\..\Webster University\JE16059\Framing\EGS-1 Preliminary.r3d] Page 1
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EGS-2 YKK YCW 750 SSG
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E9-34/

E9-34

(2-1/2" x 6-9/16"). Shop drawing sheets 216-218
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JE16059

Webster University
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' SK-11

Jan 18, 2017 at 2:49 PM

EGS-1 Preliminary.r3d
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EGS-2 YKK YCW 750 SSG
(2-1/2" x 6-9/16"). Shop
drawing sheets 216
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EGS-2 YKK YCW 750 SSG

I (2-1/2" x 6-9/16"). Shop
(I §—) drawing sheets 218
bt

NORTH ELEVATION
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<
7
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3 |9

[t i e
7280 NW 87 Terrace, Suite C-208 Office: (816) 505-0987 www.jeistructural.com
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EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

M. Gorny

JE16059

Webster University

SK - 51

Nov 2, 2016 at 7:20 AM

EGS-1 Preliminary.r3d




A%

Dead load
8psf (5') = 40Ib/ft (20Ib/ft at jambs)

EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

Loads: BLC 7, Dead

- JEI Structural Engineering

M. Gorny
JE16059

Webster University

SK - 52

Nov 2, 2016 at 7:20 AM

EGS-1 Preliminary.r3d




44

8. | ¢ Negative Wind - 23.5psf

| EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

| Loads: BLC 1, Negalive Wind (Face A)

| JEI Structural Engineering
M. Gorny Webster University
JE16059

SK - 53

Nov 2, 2016 at 7:22 AM

EGS-1 Preliminary.r3d




Q3L

{ﬁx Positive Wind - 17psf

EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

|
| Loads: BLC 2, Positive Wind (Face A)

! JEI Structural Engineering

M. Gorny
' JE16059

Webster University

SK - 54

Nov 2, 2016 at 7:22 AM

EGS-1 Preliminary.r3d




| EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

| Loads: BLC 3, Negative Wind (Face B)

. |¢ Negative Wind - 23.5psf
—

JEI Structural Engineering

M. Gorny

JE16059

Webster University

SK - 55

Nov 2, 2016 at 7:22 AM

EGS-1 Preliminary.r3d
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‘{@‘ Positive Wind - 17psf

‘ EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

Loads: BLC 4, Positive Wind (Face B)

JEI Structural Engineering

M. Gorny
' JE16059

Webster University

SK - 56

Nov 2, 2016 at 7:22 AM

EGS-1 Preliminary.r3d
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[
A8 |{ Negative Wind - 23.5psf

L

. EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

Loads: BLC 5, Nsa_qﬂve Load (Face C)

JEI Structural Engineering _ SK - 57

M. Gorny Webster University Nov 2, 2016 at 7:23 AM

JE16059 EGS-1 Preliminary.r3d




A

|t Positive Wind - 17pst
ApeT)

Loads: BLC 6, Positive Load (Face C)

EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

JEI Structural Engineering

M. Gorny

' JE16059

Webster University

SK - 58

Nov 2, 2016 at 7:23 AM

EGS-1 Preliminary.r3d




A%w

WY
Anchor Loads (1 of 3)
& showing controlling vertical mullion anchor loads by inspection.
z X

-12.2 A
~.
23 -1070
2.3
-583.6
-48.6_
-103.1
1.7
-7.9_
-137.8
EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218
| Results for LC 2, Negative Wind Face B
| Z-direction Reaction Units are Ib and Ib-ft
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'M. Gorny _ Webster University Jan 18, 2017 at 10:30 AM
JE16059 EGS-1 Preliminary.r3d
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;g, Anchor Loads (2 of 3)

showing controlling vertical mullion anchor loads by inspection.
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| EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

Results for LC 1, Negative Wind Face A
Z-diraction Reaction Units are Ib and ib-ft
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Anchor Loads (3 of 3)

EGS-2 YKK YCW 750 SSG (2-1/2" x 6-9/16"). Shop drawing sheets 216-218

Results for LC 1, Negative Wind Face A
Z-direction Reaction Units are Ib and Ib-ft

showing controlling vertical mullion anchor loads by inspection.
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454, b(
v Moment diagram
@

igﬁ 8.5 EGS-1 E9-3402 64deg corner
8 -1% analysis controls by inspection

°  |controlling vertical mullion
moment = 1356.2Ib-ft

| Member z Bending Moments (Ib-ft) (Enveloped)
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M. Gorny Webster University Jan 18, 2017 at 10:49 AM
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Beam: M562
" Shape: 247 at 171.688 in
Material: gen_Alum i
Length: 171.688 in 5 o 054 &t 73.325in
| Joint:  N691A y Dz «so—___—=>—=<T in
J Joint: NG688

-.059 at 71.536 in

Code Check: No Calc

Report Based On 97 Sections -411 at 64.383 in

441,405 at0in

125.189 at 134.131 in
29.887 at 96.574 in

- \]/ -33.358 at 96.574 in

-441.141 at 132.342 in

-688.349 at 132.342 in

735.823 at 60.806 in

67.035 at 94.786 in
-61.57 at 94.786 in

Ib-ft]

T — lb-ft

-1356.231 at 60.806 in

71.496 at 134.131 in

fa psi

f(y) w—rrememes—meae ngl {1(2) psi

-251.937 at 132.342 in
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Voice: 816-734-8345
Fax 816-734-7013
www jeistructural.com

Client: NGG Date: 11/2/2016
Project: Webster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x 6-9/16") Designer: M. Gorny
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/216
Detail: 1/400 Member M562 N i
v
Load Design Code t
v 2y R— |
Material Design Code (
| Aluminum Design Manual 2010 | |
ADM 2010 T ype AIon-‘T'erﬂper 5
| Closed Shape | 6063-T6 | ’
|
Tributary Width (t) 4.92 ft Fy= 25.0 ksi '1
Height (h) 11.06 ft F,= 30.0 ksi |
Unbraced Length (L) 7.72 ft (= L
|
Design Loads oo ¥
Design Pressure (p) 23.5 psf M/LS )
Panel Weight (p,) 8.0 psf = f
Manuf. / Part #: YKK E9-3402 l l il = -I
E= 10100 ksi feam=  1.925 in
b atum = 6.485 in* fyawum=  0.994 in
by, aum = 1.729 in* A= 1.751 in? Reinforcing No Reinforcing
Sy aum = 2.197 in® J= 3.525in* Iy, steel = 0.000 in* Load Share
Sy, atum = 1.383 in® wt= 2104 Ib/t Sy, steel = 0.000 in® Aluminum  Steel
bltyep = 54.86 bithange =  23.48 loormbined = 8.485 in* 1.000 0.000
Fixitywep = 2 end(s) FiXitypange = 2 end(s)
Thermal Reduction Factors (TRF, TRF,) |Allowable Loads 0 =1.65
I, Reduc. 1.00 S, Reduc. 1.00 B.5.4.1 - Flat Elem. 1 End Support Comp. N/A ksi
B.5.4.2 - Flat Elem. 2 End Support Comp. 15.04 ksi
|AEgIIed Bending Moment B.5.5.2 - Flat Elem. 1 End Support Flexure N/A k';
w=p*t w= N/A Ib/ft B.5.5.1 - Flat Elem. 2 End Support Flexure 13.38 ksi
Shear Load V = wi/2 V= 688.3 b E.3 - Axial Compression 5.90 ksl
Moment M = wi%/8 M= 1356.2 Ib-ft F.2.1 - Open Shape Flexure N/A ksl
Mawm = M * Loy TRFleoms Maum= 1356.2 Ib-ft F.3.1 - Closed Shape Flexure 14.95 ksl
fI:»-alum B Malm/ (sx, alum*TRFs) fl;elum = 7.41 ksl
Applied Axlal Compression Compression Interaction
P=py*t*h+wt*h P= 4411 Allowable Compression Fo= 5.90 ksi
foaum = P/A foanm = 0.25 ksi Compression Stress Interaction f‘,.._..,,,.IFc = 0.043
Check Deflection | ’-I'ypical Vertical |Flexure Interaction
N/A in. joint A = (5wL4)/(384El)=  0.411 in Controls: B.5.5.1 - Flat Elem. 2 End Support Flexure
N/A £ movement cap. Agow=___0.758 in Allowable Flexural Compression Fp = 13.38 ksi
Allowable deflection = L/175 or if span > 13'-6" | Deflection Factor Flexure Interaction fo-atum/Fp = 0.554
then aflowable def = L/240 + 1/4" DF = it
|Check Combined Bending & Compression (ADM H.1)
Steel Capacity fo/Fq + fi/F, < 1.0 f/F, + fp/Fy, = 0.597
Mateel = b steelcomd = Matee = 0.0 Ib-ft
IMbia = Mb/Q = 0 Ib-ft Mullion OK
l Ms/(Mb/Q) = N/A




A%

Beam: M154 [ - ‘ - : ‘

Shape: .206 at 48.287 in |
Material: gen_Alum . |
Length: 171.688 in .042 at 57.229 in

IHGIRER N Dy <<—__——==-ec=in | Dz ” in

J Joint: N196

-.049 at 55.441in

Code Check: No Calc )
Report Based On 97 Sections -.212 at 48.287 in

125.189 at 134.131 in

203.943 at 94.786 in

. W b
L /\ I__..,/\/ |

-206.44 at 94.786 in

83.09 at 0 in
Vy E—

ib

-96.831 at 94.786 in
-440.691 at 132.342 in

334.738 at 42.922 in
170.07 at 48.287 in

| T . === 'b'ft Mz * |b'fﬂ My

-214.85 at 46.499 in

ib-ft

-327.553 at 42.922 in

71.496 at 134.131 in

fa psi

f(y) ————— psi|fz) —— psi

-251.68 at 132.342 in

YKK E9-3402 64deg corner vertical
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JEI Structural Engineering Office: 816-505-0987
J E 7280 NW 87th Terrace, Suite C-208 info@jeistructural.com
Kansas City, MO 64153 www jeistructural.com
Client: NGG Date: 1/18/2017
Project: Webster University Proj. No.: JE160598
Structure:  YKK YCW 750 SSG (2-1/2" x 7-1/2") Designer: M. Gorny
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/218
Detail: 1/405
Load Design Code
| ASCE7-05 ASD |
Material Design Code
| Aluminum Design Manual 2010 |
ADM 2010 Type Alloy-Temper
] Closed Shape | 6063-T6 ]
Tributary Width A (tw,») 5.69 ft Comer Angle (8)
Tributary Width B (tw.s) 4.67 ft 64.00 °
Height (h) 13.83 ft
Unbraced Length (L) 7.62 ft

Design Loads
Design Pressure A (pa) 17.63 psf

Design Pressure B (pg) 12.75 psf

Panel Weight (p,s) 8 psf
Manuf. / Part #: YKK E9-3401
E= 10100 ksi Iy, aium = 1.948 in
b, aium = 8555 in* Iy aum= 0.991 in T
by, alum = 2213 in* A= 2.254 in? :
Sy, aum = 3427 in®  J= 4.596 in* 6,
Sy, aum = 1765 in®  wt= 2.708 Ib/t // \B('QK »
Thermal Reduction Factors (TRF, TRF,) F ‘\X /l’nb & L \ X
I, Reduc. 1.00 S, Reduc. 1.00 - <\ \Y ™\
Reinforcing No Reinforcing “ T“b A {( Trib Acos(o/2) | =7 Trib B cos(8/2)
b stoot = 0000 in* b seur = 0.000 in* g €7\ Vo sinrz)
Sy stonl = 0.000 In® Sy, soa = 0.000 in® VAN PR ASKIS
'x, stesl 'y, steel
Iy, combined = 8.555 In* |, combinea = 2213 in*
Mullion Resultant Forces
X-Axis Bending Stress (ADM F.2 & F.3) 0=1.65 Strong Axis Bending, M,, w, = 84.73 Ibfft
w=p*t w, = N/A Ibfft Weak Axis Bending, M, w, = 34.57 Ib/ft
Shear Load V = wi/2 Vy= 96.8 Ib Load Share
Moment M = wi¥/8 M= 214.9 Ib-ft Aluminum (x) Steel (x) | Aluminum (y) Steel (y)
Mam =M * lun TRF fleoms Meaum=  214.9 Ib-ft 1.000 0.000 1.000 0.000
Ln = (2*Lb*Sx)/(lyJ)*1/2 L,= 1793
fo = Moo/ (S aum’ TRF5) foaumx=____0.82 ksl |Axial Load
fo-aumdFox = 0.055 Fbx/Q = Fbx = 14.87 ksl |P =pg*t*h+wt*h P= 1184.0 ib
Y-Axis Bending Stress (ADM F.2 & F.3) 0=1.65
w=p*t W, = N/A 1bfft |Check Allowable Compression - ADM E.3
Shear Load V = wif2 V= 206.4 b [kLyir= kLp/r = 92.28
Moment M = wf/8 My = 334.7 Ib-ft Fa1 (Allowable Compression) Fa1/Q = 6.03 ksi
Maum =M * laundleomb Myaium = 334.7 Ib-ft Check Allowable Compression - Flange element (ADM B.5.4.2)
Ln = (2*Lb*Sx)/(lyJ)*1/2 L,=  101.2 bit= bt = 12.38
fo = Matund(Sy, atum) To-atmy = 2.28 ksl Fa2 (Allowable Compression) Fa2/Q = 15.20 ksl
fo-alum-y/Foy = 0.148 Fby/Q = Fby = 15.34 ksl Check Allowable Compression - Web element (ADM B.5.5.1)
Combined Stress Ratio TP + foysFy = 0.20 b/t = b/t = 37.72
oK Fq3 (Allowable Compression) Fa3/Q = 19.70 ksl
f,=P/A fa= 0.53 ksl
Check Combined Bending & Compression (ADM H.1) Lessor of Fy, Fap ,Fa3 Fa/Q=Fa= 6.03 ksl!
fo/Fq + fy/Fp < 1.0 fo/Fg + f/F, = 0.291 folFy= 0.087
OK OK
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| JEI Structural Engineering Voice: 816-734-8345
J E | 11108 N. Oak Tfwy, Suite 208 Fax: 816-734-7013
| Kansas City, MO 64155 www jeistructural.com
Client: NGG Date: 1/18/2017
Project: Webster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x 7-1/2") Designer: M. Gomy
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/218
Detail: 1/405
Strong Axis Deflection (M,, w,_) | Typical Vertical Deflection Along Glazing
A, = (5w,L4)/(384El) A= 0049 in Ay._giazing = Ay "SIN((180-8)/2) Ay giaing= 0.042 in
within DLO (Conservative) Ay = 0.049 in Ax.giazing = Ax €05((180-0)/2) Ay giazing= 0.112 in
Weak-Axis Deflection (w,) Tributary Area A
A= (5w, LY)/(384El,) A= 0212 10n Atotara = Axglazing* Ay.glazing Ay = 0.154 in
within DLO (Conservative) A= 0.212 In Tributary Area B
Resultant Deflection Asotat-B = Axglazing™ Dy-glazing Agtal = 0.071 in
A = VB + 8, Agm= 0218 in
Angle Relative to X-Axis = 130 °
Agiow = 0.941 In S$SG Sealant Deflection
Allowable deflection = L/175 or if span > 13'-6" | Deflection Factor 1/4 in. joint 50% + movement capacity
then allowable def = L/240 + 1/4" DF = KR 0.280 in. allowable defiection { S§SG Sealant OK
OK
|Steel Stress (X-axis) Steel Stress (Y-axis)
Moment to Steel = |, steel/ | comb = 0.0 Ib-ft Moment to Steel = ly, steel/ | comb = 0.0 ib-ft
f, = M/S, gstoal f= N/A ksl fo = M/S, giea fy= N/A ksi
M/Q, = M/Q, = 0 Ib-ft IM/Q, = MJQp = 0 Ib-ft
N/A N/A
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: JEI Structural Engineering Office: 816-505-0987
] E 7280 NW 87th Terrace, Suite C-208 info@elstructural.com
Kansas City, MO 64153 www Jelstructural.com
Client: NGG Date: 1/18/2017
Project: Webster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2"x |p -9 lu; ) Designer: M. Gomy
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/203
Detail: 1/406
Load Design Code
| ASCE7-05 ASD |
Material Design Code
{ Aluminum Deslgn Manual 2010 |
ADM 2010 Type Alloy-Temper
[ Cosishms T ettt ]
Tributary Width A (ty.a) 415 ft Comer Angle (8)
Tributary Width B (fy.s) 238 ft 64.00 °
Height (h) 11.24 ft
Unbraced Length (L) 10.78 ft
Design Loads
Design Pressure A (pa) 24 psf
Design Pressure B (pg) 0 psf
Panel Weight (py) 8 psf
Manuf. / Part #: YKK E9-3402
E= 10100 ksi  fy gum = 1.925 in
b atm = 6.485 in* Iy aun= 0.994 in
b, aum = 1729 in* A= 1.751 in?
Sy atum = 2197 in® J= 3.525 in* @i, . v
Sy, atum = 1383 in°  wt= 2.104 I/t /X X s
Thermal Reduction Factors (TRF, TRF,) ?’2 \\ b B LeadoX
I, Reduc. 1.00 S, Reduc. 1.00 ] <% ’\’l/ ~N :
Reinforcing HSS 2x4x3/8 4 ThbA + . /\/x\’ Trib A cos(0/2) Q _-> Trib B cos(6/2)
L atool = 5.600 in* ly, stoal = 1.800 in* g ’\l & X/ Trib B sin(6/2)
Sy soa = 2.800 in® S, sou = 1.800 in® KR , Trib A sin(6/2)
b, combined = 22725 in* by, combined = 6.949 in*
Mullion Resultant Forces
X-Axis Bending Stress (ADM F.2 & F.3) 02=1.65 Strong Axis Bending, M,, w, = 52.73 Ib/ft
w=p*t wy = 52.7 Ib/ft Weak Axis Bending, M,, w, = 84.38 Ib/ft
Shear Load V = wi/2 Vy= 2983 Ib Load Share
Moment M = wi¥/8 M= 8326 Ib-ft Aluminum (x) Steel (x) | Aluminum (y) Steel {y)
Mam = M * la TRFleormn Meam = 237.6 Ib-it 0.285 0.715 0.249 0.751
Ln = (2*'Lb*Sx)/(lyJ)*/2 L,= 2303
o = Maturd(Sx, aium” TRF5) fo-atumx = 1.30 ksl Axial Load
fo-armsdFox = 0.089 Fbx/Q = Fbx = 14.62 ksl P=py*t*h+wt*h P= 6104 b
Y-Axis Bending Stress (ADM F.2 & F.3) 0 = 1.65
w=p*t W, = 84.4 Ib/ft Check Allowable Compression - ADM E.3
Shear Load V = wi/2 V= 4742 b kLyfr = kLy/r = 130.18
Moment M = wi%/8 M, = 13325 Ib-ft Fa1 (Allowable Compression) Fa1/Q = 3.03 kst
Maim = M * lawm/leomp Myam= 3315 Ib-ft Check Allowable Compression - Flange element (ADM B.5.4.2)
Ln = (2*Lb*Sx)/(lyJy*1/2 L,=  145.0 bit= b/t = 23.48
fo = Maiur/(Sy, alum) foetumy = 2.88 ksl Fa2 (Allowable Compression) Fa2/Q = 15.01 ksl
Tp-alumy/Foy = 0.191 Fby/Q = Fby = 15.06 ksl Check Allowable Compression - Web element (ADM B.5.5.1)
Combined Stress Ratio fonsFi + foyiFiy = 0.28 b/t= b/t = 54.86
oK Fqa (Allowable Compression) Fa3/Q = 19.70 ksi
fa=P/A fa= 0.35 ksl
Check Combined Bending & Compression (ADM H.1) Lessor of Fyy, Fay ,Fa3 Fa/Q=Fa= 3.03 ksl
fo/Fq + fy/F, < 1.0 fofFg + ff/F, = 0.395 fofFa= 0.115
OK OK
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JEI Structural Engineering Voice: 816-734-8345
] E 11108 N. Oak Tfwy, Suite 208 Fax: 816-734-7013
Kansas City, MO 64155 www jeistructural.com
Client: NGG Date: 1/18/2017
Project: Waebster University " Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x -4 he M) Designer: M. Gomy
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/203
Detail: 1/406
Strong Axis Deflection (M,, wx) | Typical Vertical Deflection Along Glazing
A, = (5w,L4)/(3B4Ei) A= 0.082 In Ay.glazing = Ay"sin((180-0)/2) Ay glazing = 0.070 in
Ay glazing = Ay c08((180-0)/2) A glazing= 0.229 in
Weak-Axis Deflection (w,) Tributary Area A
A, = (5w,L*)/(384El,) A= 0432in Atotaa = Axgiazing* Ay-glazing Arotal = 0.299 in
Tributary Area B
Resultant Deflection Apotal-s = Ayglazing™ Ay-glazing Al = 0.159 In
Ao = VA + A7) A = 0.440 In
Angle Relative to X-Axis Bp= 108 °
Agow= 0771 In
Allowable deflection = L/175 or If span > 13'-6" | Deflection Factor SSG Sealant Deflection
then allowable def = L/240 + 1/4" DF = 15.5 1/4 in. joint 50% + movement capaclty
OK 0.280 in. allowable deflection | SSG Sealant OK
|Steel Stress (X-axis) Steel Stress (Y-axis)
Moment to Steel = |, steel/ | comb = 595.0 Ib-ft Moment to Steel = Iy, steel/ | comb = 1000.9 Ib-ft
fo = MIS, steet fo= 1.3 ksl fo = MISy, gieel f,= 6.7 ksl
MyQ, = MJ/Q, = 8814 Ib-ft MyQ, = M/Qp = 5302 Ib-ft
OK OK




JEI Structural Engineering Office: 816-505-0987 N
JE 7280 NW 87th Terrace, Suite C-208 info@jelstructural.com
Kansas City, MO 64153 www Jelstructural.com
Client: NGG Date: 1/18/2017
Project: Webster Unlversity Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2" x i, - Y/ ) Designer: M. Gorny
Part of: Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/203
Detail: 1/406
Load Design Code ’
| ASCE7-05 ASD ]
Material Design Code
{ Aluminum Deslgn Manual 2010 | g
ADM 2010 Type Alloy-Temper
| Closed Shape | 6063-T6 |
Tributary Width A (ty; 4) 4.61 ft Comer Angle (8)
Tributary Width B (tw.s) 242 ft 90.00 °
Helght (h) 11.24 ft
Unbraced Length (L) 10.78 ft |
Design Loads |
Design Pressure A (pa) 24 psf ,‘
Design Pressure B (pg) 0 psf
Panel Weight (pys) 8 psf . |
Manuf. / Part #: YKK E9-3402
E= 10100 ksi  Fy g = 1.925 in
b anm = 6.485in*  fyam= 0.994 in
ly, atum = 1729 in* A= 1.751 in?
Sy aim = 2197 in® J= 3.525 in* 6 - 3 v
Sy, alm = 1383 in® wt= 2.104 Ib/ft /,;( P of
Thermal Reduction Factors (TRF, TRF,) - iﬂ 0 /Tnf g T
I, Reduc. 1.00 S, Reduc. 1.00 P——— }\l// /{{& 0 _
Reinforcing HSS 2x4x3/8 N /g , Trib A ms(l)li) —~7 Trib B cos(8/2)
b ool = 5600 in b sool = 1.800 in* % _ YV V1o B singor2)
Sy soat = 2800 in® Sy weel= A Trib Asinto/2)
b, combined = 22.725 in* by, combined = 6.949 in*
Mullion Resultant Forces
X-Axis Bending Stress (ADM F.2 & F.3) 0=1.65 Strong Axis Bending, M,, w, = 78.31 Ib/ft
w=p*t wy = 78.3 Ib/ft Weak Axis Bending, M, wy = 78.31 |bift
Shear Load V = wi/2 Vy= 4401 Ib Load Share
Moment M = wi/8 M,=  1236.6 Ib-ft Aluminum (x) Steel (x) | Aluminum (y) Steel
Mawm = M * I TRF/lcomp Meawm=  352.9 Ib-ft 0.285 0.715 0.249 0.751
Ln = (2*Lb*Sx)/(lyJ*/2 L,= 2303
fo = Mayun/(Sx, ot TRF:) Ty atumx = 1.93 ksl |Axial Load
fo-atumodFox = 0.132 Fbx/Q = Fbx = 14.62 ksl |P =put*t*h+wt*h P= 855.9 Ib
Y-Axis Bending Stress (ADM F.2 & F.3) 0=1.65
w=p*t Wy = 78.3 Ib/ft Check Aliowable Compression - ADM E.3
Shear Load V = wi/2 Vi= 4401 b kLy/r= kby/r = 130.18
Moment M = wiZ/8 M, = 1236.6 Ib-ft Fa1 (Allowable Compression) Fal/Q = 3.03 ksl
Mam = M * g/ beomb My apm = 307.7 b-ft Check Allowable Compression - Flange element (ADM B.5.4.2)
Ln = (2*Lb*Sx)/(lyJ)*/2 L,= 1450 |b/t = bit= 2348
o = Main/(Sy, atum) fo-alumy = 2.67 ksl Fa2 (Allowable Compression) Fa2/Q = 15.01 ksl
fo-anmy/Foy = 0.177 Fby/Q = Fby = 15.08 ksi Check Allowable Compression - Web element (ADM B.5.5.1)
Combined Stress Ratio L R A 0.31 bit= bit= 54.86
OK |F,3 (Allowable Compression) Fa3/Q = 19.70 ksl
|f. =PIA fy= 0.37 ksl
Check Combined Bending & Compression (ADM H.1) Lessor of Fyy, Faz ,Fa3 FalQ=Fa= 3.03 ksl
f/Fq + fy/Fpy < 1.0 fofFa + i/Fp = 0433 fofFa= 0.124
OK OK
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Voice: 816-734-8345
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www jeistructural.com

Client: NGG Date: 1/18/2017
Project: Waebster University Proj. No.: JE16059
Structure:  YKK YCW 750 SSG (2-1/2"x (5-“1/1" ) Designer: M. Gomny
Part of. Vertical Mullion Analysis INPUT CHECK RISA
Elevation: 1/203
Detail: 1/406
Strong Axis Deflection (M,iv,_) | Typical Vertical Deflection Along Glazing
A, = (5w,L4)/(384E1) A= 0123 1n Ay giazing = Ay *sin((180-8)/2) Ay giazing= 0.087 In
Ayglazing = Ax"c0s((180-8)/2) Ay glazing= 0.283 in
Weak-Axis Deflection (w,) Tributary Area A
A, = (5w,L*)/(384EL,) A= 0.401in Atara = Axgiazing+ Ay gazing At = 0.370 In
Tributary Area B
Resultant Deflection Atotals = Axglazing = Ay-glazing Aggtal = 0.197 In
Aa = V(B +0,7) Awm= 041910
Angle Relative to X-Axis Bp= 17.0°
Adliow = 0.771 In
Allowable deflection = L/175 or if span > 13'-6" | Deflection Factor SSG Sealant Deflection
then allowable def = 1/240 + 1/4" DF = 23.1 1/4 in. joint 50% + movement capacity

OK 0.280 in. allowable deflection | S$SG Sealant OK
Steel Stress (X-axis) Steel Stress (Y-axis)
Moment to Steel = |, steel/ | comb = 883.7 Ib-ft Moment to Steel = Iy, steel/ | comb = 928.9 Ib-ft
o = M/Sy gteer fo= 1.9 ksl fo = M/Sy, gieel f,= 6.2 ksl
MJ/Q, = M/Q, = 8814 Ib-ft MJ/Q, = M/Q, = 5302 Ib-ft

OK

OK
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Client: NGG Date 1/18/2017
Project: Webster University Proj. No. JE16059
Structure: YKK YCW 750 SSG Designer M. Gorny
Part of: Bar Allowable Flexural Strength INPUT CHECK
A b
Shape: 2x2 A36 Solid Steel Bar Y
Unbraced Length (L) = 74 in x \b
Depth (d) = 2in \
Width (b) = 2in \
Moduls of Elasticity (E) = 29000 ksi Material d X \
Yeild Strength (F,) = 36 ksi A36 |
I = 1.3333 in* ly= 1.3333 in*
Sy = 1.3333 in® Sy = 1.3333 in® n \
Z,= 2.0000 in® Z,= 2.0000 in® %
X-Axis Lateral Torsional Buckling Limits
'L.,d/t2 = 37 Lyd/f® <= 0.08E/F, 1 applies
0.08E/F, = 64.44 0.08E/F, < Lyd/t* <= 1.9E/F, X
1.9E/F, = 1530.56 Lod/f > 1.9E/F, X
X-Axis Yielding (AISC F11.1) Y-Axis Yielding (AISC F11.1)
M,=M,=FZ, = 72.00 kip-in M,=M,=FZ, = 72.00 kip-in
M, < 1.6M, = 1.6F,S, = 76.80 Kip-in M, < 1.6M, = 1.6F,S, = 76.80 kip-in
| M, = 72.00 kip-in M, = 72.00 kip-in
X-Axis Lateral-Torsional Buckling (AISC F11.2)
AISC F11.2.a  0.08E/F, < L,d/f’ <= 1.9E/F,
M, = Cy[1.52 - 0.274(L,d/®)F JEIM, = M, = N/A kip-in
IMp = M, = N/A kip-in
M, = | M, = N/A kip-in
AISC F11.2.b L,d/ > 1.9E/F,
For = 1.9ECy/(L,d/P) = For = N/A ksi
Mn = FuSx = M, = N/A kip-in
My = M, = N/A kip-in
|M,, = | M, = N/A kip-in
X-Axis Capacity Q, =1.67 Y-Axis Capacity Q, =1.67
M, = 72.00 kip-in M, = 72.00 kip-in
M/Q, = 43.11 kip-in My/Q, = 43.11 kip-in
IM,,IQ,, = 3593 Ib-ft MJ/Q, = 3593 Ib-ft




JEI Structural Engineering
7280 NW 87th Terrace, Suite C-208
Kansas City, MO 64153

JE

\®

Office: 816-505-0987
info@jeistructural.com
www jeistructural.com

Client: NGG Date: 1/18/2017
Project: Webster University Proj. No.: JE16059
Structure: YKK 750 SSG (2-1/2" x 7-1/2") Designer: M. Gorny
Part of: Horizontal Mullion Analysis INPUT CHECK RISA
Elevation: 1/200
Detail: 1/357 Check 1
Load Design Code Material Design Code
I ASCE7-05 ASD I ADM 2010 ] .
ADM 2010 Type Alloy-Temper
| Open Shape | 6063-T6 |
Wind Tributary Width (tw.) 7.69 ft Fy= 25.0 ksi
Dead Load Trib. Height (tp) 9.07 ft F,= 30.0 ksi £9-33
Length (L) 7.29 ft s
Unbraced Length (L) 7.29 ft
Design Loads
Design Pressure (p) 24.0 psf
Infill Weight (pw) 6.5 psf
Manuf. / Part #: YKK E9-3432
E= 10100 ksi Iy, glum = 1.504 in Setting Block Locations (s) = 1/4 points
b, alum = 2712 in* fy, aum = 0.786 in Setting Block Load (P) = 215.0  Ib/setting block
by, aum = 0.740 in* A= 1.198 in?
Sxaum = 1.278 in® J= 0.008 in* Reinforcing 2x2 A36 Solid Steel Bar
Sy, aium = 0.469 in® wt= 1.780 Ib/ft b stoet = 1.330 in* by, stoel = 1.330 in
bftweb = 38.05 b/tarngs = 17.67 Sy atoel = 1.330 in® Sy, steel = 1.330 in®
Fixitywep = 2end(s) Fixitypange = 1end(s) | combined = 6.569 in* Iy, combined = 4.597 in*
Thermal Reduction Factors (TRF; TRF,) Agtoe1 = 4.00 in? Whgaer = 13.61 b/t
Ix Reduc. 1.00 S, Reduc. 1.00 Adumiotal = 12.527 in® Whigte = 15.392 Ib/ft
X-Axis Applied Bending Moment (Wind Load)  LoadShare= 41% X-Axis Allowable Loads 0=1.65
WL =P * twL w= 184.6 Ib/ft B.5.4.1 - Flat Elem. 1 End Support Comp. 8.76 ksl
Shear Load V = wif2 V= 673.11b B.5.4.2 - Flat Elem. 2 End Support Comp._ N/A ksi
Moment M = wi¥/8 M= 12270 Ib-t B.5.5.2 - Flat Elem. 1 End Support Flexure N/A ksi
Maium = M * lgum TRFlcomp Maim = 506.6 Ib-it B.5.5.1 - Flat Elem. 2 End Support Flexure 17.83 ksl
fo = Matum/(Sx, aium TRFs) To-aumx = 4.76 ksl F.2.1 - Open Shape Flexure 7.02 ksi
-Axis lied Bending Moment (Dead Load) LoadShare= 16% F.3.1 - Closed Shgpe Flexl_j!'e NIA_kslr
Shear V =P + Wiy * L/2 V= 2711 1b X-Axis Bending Interaction
Moment M = Wiy,,*L%8 + P*L*s M= 494.2 Ib-ft Allowable X-Axis Bending Fox= 7.02 ksi
Maum = M * laun/lcomb Maum = 79.6 Ib-ft X-Axis Interaction foetuma/Fbx = 0.679
fo = Matu/(Sy, aium) Fo-alum.y = 2.04 ksl
Applied Axial Compression |Y-Axis Allowable Loads N =1.65
P= 0.01b B.5.4.1 - Flat Elem. 1 End Support Comp. N/A ksl
foanm = P/A foaum = 0.00 ksi |B.5.4.2 - Flat Elem. 2 End Support Comp. 12.57 ksi
- B.5.5.2 - Flat Elem. 1 End Support Flexure 13.64 ksi
X-axis Deflection (Wind Load) | Typical Horizontal B.5.5.1 - Flat Elem. 2 End Support Flexure NA ksl
N/A in. joint Ay = (5WLY)/(384E1,) = 0.177 in IF.2.1 F.2.1 7.02 ksi
N/A + movement cap. Dy giow = 0.500 in F.3.1 F.3.1 N/A ksl
Allowable deflection = L/175 or If span > 13'-6" then| Deflection Factor | ]Y-Axis Bending Interaction
allowable def = L/240 + 1/4" DF= 108.2| |Allowable Y-Axis Bending Foy = 7.02 ksl
Y-axis Deflection (Dead Load) | Typical Horizontal Y-Axis Interaction fo-atumy/Fry = 0.290
A = ((Pyls)(24E)) (3L 4(Ls)") A= 0.110 In
+ 5wt,,,_u_L“/(384El) Ayaiow = 0.1250 In Axial Allowable Load
Allowable Axial Compression 4.14 ksi
|Steel Capacity (X-Axis) Load Share= 59% | |Compression Interaction foaumlFe = 0.000
Mateet = b, siset/lcomb = Msioel = 720.5 ib-ft
Mb/Q = Mb/Q = 3593 ib-ft Combined Interaction Ratio
Ms/(Mb/Q) = 0.201 featum/Fe * foatumxFix * fmmfg . 0.969
|Steel Capacity (Y-Axis) Load Share= 84%
Matger = b, steeiloomb = Mgiser = 414.7 ib-ft Stress OK. Use 1/4 point setting blocks.
Io_lv'b MpQ= 3503 Ib-f
Ms/(Mb/Q) = 0.115
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Client: NGG ?883; /50kEs|ic Sot g; Hiex into minimum Date: 11/3/2016
Project:  Webster University ’ Proj. No.: JE16059
Structure: YKK 750 (2-1/2" x 6-9/16") Designer: M. Gorny
Partof:  Anchors to CFS (4) per T anchor, see sketch below INPUT CHECK
Elevation: 1/216
Detail: 1/316 Check 3 _
L I - /

Load Design Criteria: ASCE7-05 ASD doi b i W e
Material Design Criteria:  Aluminum Design Manual 2010 o //
Fastener Name: Elco Drilflex ] 0 -
Fastener Material: SAE Grade 5 (SAE J429) -
Fastener Type: Screw — ansige /

Too Hole — 1~ Base Hole . ,)I > =
[@ StandardHole || @ Standard Hole O Ewentrfc Shea.f Dsmf.' o

QO Long Slotted Hole || O Long Slotted Hole | [ Eccentric Tension Design H — -

[ Generic Fastener (TIR A9-91) [ countersunk Screw

Design Pressure 24.00 psf i s i’
Design Shear Load (V) 583.60 Ib ¢ b
Design Tension Load (T) 0.00 Ib =]
Number of Screws 4.00 screws £
Screw Selection (D) 1/4" 0.2500 in o 5
Fiy1, Fun (Top Material) 6063-T5 16, 22 ksi =3 -
Fys Fuz (Base Material) ~ AG53Gr.50 50, 65 ksi £ g
Thickness of top material (t,) 0.1875 in q =
Thickness base material (t,) 0.0566 in ' =
Distance to edge of top material (da1) 0.5000 in Moment Arm for screw (L) .00 in
Distance to edge of bottom material (d.3) 0.5000 in Screw Section Modulus (S) 0.001534 in®
Screw Ultimate Tensile 120 ksi
Manufacturer Allowable Shear = 560.3 Ib Bending Moment mod (aM) 1
Manufacturer Allowable Tension = 176.7 Ib (bolt fixity ay=1 free to rotate and =2 rotation restrained)
Factored Fastener Loads (per fastener) |Fastened Materlal Tension Design
Fastener Shear (Vi) V / fastener = 1459 Ib Pull-Out (ADM J.5.5.1.1) 0=3
Fastener Tension (T¢) T / fastener = 0.0 Ib Rn = 1.01*D*Le*Fty2 Rn/Q = N/A Ib
Fastened Material Shear Design |Bull-Over (ADM J.5.5.2) 0=3
Bearing (ADM J3.7, J.5.6.1, AISC J4.10) Rn = (1.0+1.7*t1/Dws)Dws*t1*Fty1 Rn/Q = 798.8 b
Top Mat.: Rn =de1*t1*Ftu1 <= 2*D*t1*Ftu1
0=3 (Aluminum) Rn/Q = 687.5 Ib AlS| Cold-Formed Steel Design IV-12 0=3
JLGM Pull-Out Prot = 0.782 k
Base Mat.: Rn = 1.2*de2*12*Ftu2 <= 2.4*D*t2*Ftu2 Using 0.0566" LGM Pnot*1000/Q = 260.7 b
Q=2 (Steel) RnQ = 1103.7 Ib
Allowable Tension / Fastener (T aiowabie) = 176.7 Ib
Tilting (ADM J.5.6.2) =3 <t? YES Trea! Tatowsble = 0.00 1.0
R,=4.2(,°D)"F,n Rn/Q = 612.7 Ib OK.
Shear load associated with bolt bending (ref Hilti |[Fastener Interaction Check 0=3
Mums% = 1.28f(1 - T/Ta) Mums% = N/A Ib-in Screw Shear (Vrir) (AAMA TIR A9 Table 20.3) 646.0 b
Vreo = (p * My 55, )/(1.7L) Vige = N/A Ib Screw Tension (Trr) (AAMA TIR A9 Table 20.3) 1273.0 Ib
Typical: stg / VTIR + Tf” / TﬂR = 0.23 <1.0
AIS| Cold-Formed Steel Design (Tbl IV-8a) Q=3 TIR A9-91: (Vias ! Vir)> + (Tras / Trir)? = N/A 1.0
LGM Shear of sheet P = 1.840 k OK.
Using 0.0566" LGM Pns*1000/Q = 6133 |b
Allowable Shear / Fastener (Vajowapie) = 560.3 Ib Use (4) 1/4" Elco Drilflex Screws.
Vfas/ valowabb = 0.26 <1.0

OK.
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sketch below
Client: NGG Date: 2/24/2017
Project:  Webster University Proj. No.: JE16059
Structure: YKK 750 (2-1/2" x 6-9/16") o Designer: M. Gorny
Partof:  Anchors to CFS R
Elevation: 1/217 Y
Detail: ~ 1/316 Check 5 e} {'T_ .
= 2" (min) )
INPUT CHECK fa/4" (min)
FASTENER PROPERTIES: i
Fastener Type = Elco Dril Flex ; L/ /
Fastener Size = 1/4-14
Nominal Diameter, D = 0.250 in ”))‘l g
Area, A = 0.049 in®
Allowabie Shear per Spec, V, = 560.3 Ib e
UL, e VUL
DESIGN LOADING / ORIENTATION: =
Design Load, P = 263.10 Ib = =77
Design Moment, M., = 0.00 Ib-in —— ey, i il
Angle of Load, 8 = 90.00 deg j 5 ( [
Horz. Dist. from Centroid, x = 0.00 in L 1 . ! ¥ 4
Vert. Dist. From Centroid, y = 431in 1 2 ]
|FASTENER PATTERN GEOMETRY:
Total No. of Fasteners: 4
Fasteners per Row Fag_tgngg per Column
Ngy = 2 Ngy = 2 i Ty
Nz = 2 Nez= 2 - |
Ngs = Nes = R '
Ngs= Ny = et '
Ngs = Nes= -
Row Dimensions Column Dimensions - @ O
D;= 2.00 in S = 2.00 in - B @ O
D,= in S;= in o
D;= in Sy= in B A
Dy= in 8= in i -
L] + [ ¥ .
Centroid, x = 1.00 in
Centroid, y = 1.00 in
FASTENER CALCULATIONS:
= 4,00 in? fy= 2889.28 ksi « Vert Stress Due to Eccentric Shear
Y= 4.00 in? fsy = 0.00 psi « Vert Stress Due to Direct Shear
S+ Ty = 8.00 in’ fx= 2889.28 psi « Horiz Stress Due to Eccentric Shear
M= -1134.62 Ib-in fsx = 1339.96 psi « Horiz Stress Due to Direct Shear
f= 5121.96 psi «— Maximum Bolt Stress
V= 25142 b «— Maximum Bolt Load
V.= 560.300 Ib oK

LA
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Client: NGG { A Date: 2/20/12017
Project: Webster University i " \ Proj: No.: JE16059
Structure: YKK 750 (2-1/2" x 6-9/16") iy ; fon Designer: M. Gorny
Part of: Dead Load Anchors to Structure {1 INPUT  CHECK
Elevation: 1217 ; D | ]
Detall: 11319 Cnede- A RN st
7 it
Alioy-Temper Anchor Type Anchor Location — e
[ 6063-16 | Dead Load | Typ Vertical (2 Anchors)| TR i ‘1 /4" A36 Steel Clip l
£
Wind Load (Vi) 240.00 Ib > Vs 120.00 b per anchor ol
Dead Load (Vo) 160.00 Ib > Vs 80.00 Ib per anchor 11z . ) [: ) o
Z (in) X (in) t (in) Y (in) 1-1/2"—] T
[ 800 | 300 T 025 | 300 | |
==y [ -3/4" —+1-1/2" + 3/4" -
Thermal Expansion Clear Span = N/A ft el
Span of Spandrel Beam = N/A ft Steel Fy . 36 ksi E
Max Spandrel Deflection = 0.000 in (L/360 or RFi to EOR)  Steel F,,- 58 ksi
Steel E = 29000 ksi
Bolt Diameter (D) = 0.500 in
Number of Bolts (n) = 1 bolts @ 1 bolt{s)/slot  Min Bolt End Distance (L;)=  0.750 in (AISC J3.4 & J3.5)
Min Bolt Edge Distance (L;) =  0.750 in (AISC J3.4)
Alum. Thickness (t,,) = 0.091 in Anchor L, = 7.25in
Alum. Fy, - 30 ksi
Alum. Edge Dist. (dgmu) = 1.00 In Weak Axis Ecentricity (e) = 0.75
|Bolt Shear (Grade 5 Bolt)
V1 = Vwua V= 120.00 b _‘F
V2 = Vpua V= 80.00 Ib 2 LI 4
Vrgra, =V(V,2+V57) VroraL = 144.22 |b b N "
AAMA TIR A9-91 Table 6 Vp= 3580.00 Ib 1 \
Vioma/Va= 0.040  OK o ~
e| ! l =]
|Aluminum Bearing @ Bolt Connection; O = 1.95 Y ‘ L W
2010 Aluminum Design Manual Section J.5.6.1 s N:
Va = Ry/Q = demustmFam/Q Vy= 1400.00 b L] od |
< 2Dt,Flu,/Q Vrora ! Ve = 0103 OK v =TT I~ J4 3
WL/A e
== Ly=2Z-L¢ \ 1
Minimum Slot & Clip Height - te o
Aismp = Tehange(Coef)*h Do = N/A in Tte o
Lg = (2D4emp)+(D*n)+(2*Spandrel Deflection)+(n-1)(1.25 in) v t
Minimum Slot Length (L) L= 0.00 in DLA
Minimum Slot Length to Use = Le= 0.00 in
Minimum Anchor Y Dimension = Y,_,._.. = 1.00 in
Major Axis Steel Bending - Dead Load; O, = 1.67 [Weak Axis Bendlng_; Q,=1.67
AISC Steel Manual 13, Ed, Chapter F AISC Steel Manual 13th Ed, Chapter F11.1
11.2.a L |-Torsional Bucklin: lies W.=Y W= 3.000 in
LY/E 348.00 Z = (W )4 Z=  0.0469 in®
0.08 E/F, 64.44 Z= 0.563 in® S = (W6 S=  0.0313 in®
1.90 EfF, 1530.56 S, = 0.375 in®
M, =M, =F/Z/Qp, = M= 1010.48 Ib-in
M, = F,Z, M,=  20250.00 Ib-in 1.6'M/JQ, = 1.6*MJQ, = 1077.84 Ib-in
M, = F,S, M,=  13500.00 lb-in M, = M/Q, S 1.6'M/JQ, = M= 101048 Ib-in
- A - . . M=Vyin*e= M= 90.00 Ib-in
Mn=Cb[1.52-0.274(LbY/t"2)(Fy/E)|My<=Mp M, 18922.03 Ib-in MyMy = MM, = P -
My = MJ/Qp M,=  11330.56 lb-in
My = Voua * Ly M, = 580.00 Ib-in Combined Bending
M,/ Mg, = 005 OK MJM,, + M/M=Ls1.0 = 0.14 OK
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Client: NGG - Date: 2/20/2017
Project: Webster University vy B Proj. No.: JE16059
Structure:  YKK 750 (2-1/2" x 6-9/16") - s Designer: M. Gorny
Part of: Dead Load Anchors to Structure [ _...
Elevation:  1/217 A LR,
Detail: 11319 Cre e
| !
INPUT CHECK z b
= "F—7-1/4" max — 3/4"
FASTENER PROPERTIES:
Fastener Type = Grade 5 Bolt v
Fastener Size = 1/2-in
Nominal Diameter, D = 0.500 in 7
Area, A = 0.196 in’
i 3
DESIGN LOAD - ECCENTRIC ABOUT ROTATION POINT "O"
Design Load, P1 = 80.00 Ib
Eccentric distance e1 7.25in
Design Load P2 = 0.00 Ib
Eccentric distance e2 0.00 in
Design Load P3 = 0.00 Ib )
Eccentric distance e3 0.00 in ’ \
Design Load P3 = 0.00 Ib |
Eccentric distance e3 0.00 in
Design Moment about "o" M= 580 Ib-in
FASTENER PATTERN GEOMETRY:
Total No. of Fasteners: 2 v |I1 74" A36 Steel Cli P J
Fasteners per Row Row Dimensions ,Q_
Ngy= 2 Di= 1500 - ﬂj
Neg= D,= 3 T T Mgghd
Nea = Ds= -
N::= D; 8/4" —1-1/2" + 3/4" -
Nes= Ds=

|FASTENER CALCULATIONS:

Tension T1 =
Tension T2 =
Tension T3 =
Tension T4 =
Tension T5 =

193.33 b

Tmax = 193.33 b

« Tension per anchor
«— Tension per anchor
«— Tension per anchor
« Tension per anchor
«— Tension per anchor

«— Maximum Bolt/anchor Load
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Client: NGG [ Date: 2/20/2017
Project: Webster University g Proj. No.: JE16059
Structure:  YKK 750 (2-1/2" x 6-9/16") . Designer: M. Gorny
Part of: Dead Load Anchors to Structure u &
PAn- 5 Gty =
Elevat.lon. :;21; n v A. - ““‘ fg..:‘,:“. T M
Detai e .: TRt ?
- . 1-1/2"
INPUT CHECK i . Ay E ;
- e —7-1/4" max — 3/4" -
FASTENER PROPERTIES:
Fastener Type = Hilti Kwik Flex v
Fastener Size = 1/4-20
Nominal Diameter, D = 0.250 in
Area, A = 0.049 in?
r x
DESIGN LOAD - ECCENTRIC ABOUT ROTATION POINT 0"
Design Load, P1 = 120.00 b q
Eccentric distance e1 3.00 in
Design Load P2 = 0.00 Ib
Eccentric distance 2 0.00 in
Design Load P3 = 0.00 Ib
Eccentric distance e3 0.00 in g
Design Load P3 = 0.00 Ib =
Eccentric distance e3 0.00 in
[IDesign Moment about "o" M= 360 Ib-in
FASTENER PATTERN GEOMETRY:
Total No. of Fasteners: 2 ’
[1 /4" A36 Steel Clip |
Fasteners per Row Row Dimensions 'Q N\\.\W‘é
Nri= 1 D= 0.750 - }
Nro = 1 D,= 2250 & -
Nrs = D3 = e
Ngs = Dy= - 3/4" —- 1-1/2" + 3/4" 4
Ngrs = Ds= —
ol
[FASTENER CALCULATIONS:
Tension T1 = 48.00 b « Tension per anchor
Tension T2 = 144.00 b « Tenslon per anchor
Tension T3 = Ib « Tension per anchor
Tension T4 = Ib « Tension per anchor
Tension T5 = Ib « Tension per anchor
Tmax = 144.00 Ib + Maximum Bolt/anchor Load
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Client: NGG o Date: 2/20/2017
Project:  Webster University eyt Proj. No.: JE16059
Structure: YKK 750 (2-1/2" x 6-9/16") ' Designer: M. Gorny
Partof:  Dead Load Anchors to Structure R w.' ‘ g R
Elevation: 1/217 ik E el T T
Detail: ~ 1/319 et A TELLT -«? : 0% i [*
Tl o % .
K] i a 1-1/2
INPUT ~ CHECK B3 TEA e T
#p— —7-1/4" max —}- 3/4" -
FASTENER PROPERTIES: DL
Fastener Type = Hilti Kwik Flex
Fastener Size = 1/4-20
:omin:l Diameter, D = gzig l:2 |1/4n A36 Steel Cllp I
rea, A= H I
oo
DESIGN LOADING / ORIENTATION: )N\
Design Load, P = 80.00 Ib
Design Moment, M., = 0.00 lb-in
ngle of Load, 8 = 0.00 deg - 3/4" =+ 1-1/2" -+ 3/4"
Horz. Dist. from Centroid, x = 1.50 in
Vert. Dist. From Centroid, y = 0.00 in
[FASTENER PATTERN GEOMETRY:
Total No. of Fasteners: 2

Fasteners per Row
Ngy = 2
Ngo =
Ngs =
Nps =
Ngs =

Row Dimensions

Fasteners per Column

Ngy = 2
ch b 2
Ngs =
Ncsa =
Nes=

Column Dimensions

Dy = in Sy = 1.50 in w0 ok LI
D,= in S,= in Q Q
Dy= in S3= in -
Dsy= in 8§, = in i
[} * 1] ] [
Centroid, x = 1.50 in
lCentroid, y= 0.00 in
{FASTENER CALCULATIONS:
= 450 in fy= 814.87 ksi « Vert Stress Due to Eccentric Shear
Y= 0.00 in® fsy = 814.87 psi « Vert Stress Due to Direct Shear
sz + zy’ = 450 in’ fx= 0.00 psi « Horiz Stress Due to Eccentric Shear
M= 120.00 Ib-in fsx = 0.00 psi «— Horiz Stress Due to Direct Shear
f= 1629.75 psi +~ Maximum Bolt Stress
V= 80.00 Ib «— Maximum Bolt Load

\ DO
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Client: NGG date: 2/20/2017
Project:  Waebster University 3roj. No.: JE16059
Structure: YKK 750 (2-1/2" x 6-9/16") ) designer: M. Gorny
Partof: Dead Load Anchors to Structure A INPUT CHECK
Elevation: 1/217
Detail:  1/319 vee A \
Load Design Criteria: ASCE7-05 ASD
Material Design Criteria: Aluminum Design Manual 2010
Fastener Name: Hilti KwikFlex
Fastener Material: SAE Grade 5 (SAE J429) - B
Fastener Type: Screw % L
Top Hole Base Hole - -
@ standard Hole @ standard Hole Eccentric Shear Design / ~—7-1/4" max — 3/4" =
Q Long Slotted Hole || O Long Slotted Hole Eccentric Tension Design -
(] Generic Fastener (TIRA9-91) L] Countersunk Screw [1/4” A36 Steel Clip |
Design Pressure 24.00 psf o[
Design Shear Load (V) 80.00 Ib :_' ] o
Design Tension Load (T) 337.33 | e TERY [
Number of Screws 2.00 sc N
Screw Selection (D) 1/4" 0.2500 in - |
Fiy1, Fus (Top Material) A36 36, 58 ksi V\' —3/4" —+1-1/2" + 3/4"
Fiyz, Fuz (Base Material) A36 36, 58 ksi - DL
Thickness of top material (t;) 0.2500 in $
Thickness base material (t;) 0.3750 in
Distance to edge of top material (dr) 05000in  |144.0lb+193.33b 0.00 in
Distance to edge of bottom material (d,2) 05000in  |S©e previous eccentric 0.001534 in®
fastener calculations 120 ksi
Manufacturer Allowable Shear = 0.0 Ib Bending Moment mod (aM) 1
Manufacturer Allowable Tension = 001b (bolt fixity ay=1 free to rotate and =2 rotation restrained)
Factored Fastener Loads (per fastener) Fastened Material Tension Design
Fastener Shear (Vas) V / fastener = 80.0 Ib Pull-Out (ADM J.5.5.1.1) 0=3
Fastener Tension (Tyas) T / fastener = 3373 b Rn = 0.58*Asn*Le*Ftu2 Rn/Q= 22707 b
Fastened Material Shear Design Pull-Over (ADM J.5.5.2) Q=3
Bearing (ADM J3.7, J.5.6.1. AISC J4.10) Rn = (1.0+1.7*t1/Dws)Dws*t1*Fty1 Rn/Q = 27150 b
Top Mat.: Rn = 1.2*det1*t1*Ftu1 <= 2.4*D*t1*Ftu1
Q=2 (Steel) Rn/Q = 4350.0 Ib AlS| Cold-Formed Steel Design IV-12 Q=3
LGM Pull-Out Prot = N/A k
Base Mat.: Rn = 1.2*de2*t2*Ftu2 <= 2 4*D*{2*Ftu2 Pnot*1000/Q = N/A Ib
Q=2 (Steel) Rn/Q = 6525.0 Ib
Allowable Tension / Fastener (Taiowanie) =  2270.7 Ib
Tilting (ADM J.5.6.2) 0=3 <t,? NO Ttea! Tatowabie = 0.15<1.0
R, = 4.2(,°D)"?F, Rnv/O= 93234 b OK.
Shear load associated with bolt bending (ref Hilti) Fastener Interaction Check =3

[ M 55 = 1.25f(1 - T/Ta) My 55 = N/A Ibin | [Screw Shear (Vi) (AAMA TIR A9 Table 20.3) _ 646.0 Ib

Vioe = (G * Man s )(1.7L) Vo = N/A Ib Screw Tension (Trr) (AAMA TIR A9 Table20.3)  1273.0 Ib
Typical: Vias / VIR * Tras / TTR = 039<1.0

AIS| Cold-Formed Steel Design (Tbl IV-8a) Q=3 TIR A9-01: (Vias / Vi) + (Tres / Trin)? = N/A < 1.0

LGM Shear of sheet Pre = N/A k B oK.

Pns*1000/Q = N/A Ib
Allowable Sheer / Fastensr (Vucw) = SERESS0SH Ib Use (2) 1/4" Hiltl KwikFlex Screws.
Vies! Vasowstio = 0.02<1.0

OK.
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Client: NGG Date: 2/20/2017
Project: Webster University ' Proj. No.: JE16059
Structure: YKK 750 (2-1/2" x 6-9/16") o ok s e Designer: M. Gorny
Part of: Wind Load Anchors to Structure s vans \ INPUT CHECK
Elevation: 1217 ek o SEmE S
Detail: 11319 LY el
Alloy-Temper Anchor Type Anchor Location oyPpeT
| 6063-16 1 Wind Load I Typ Vertical (2 Anchors)] e o i
T i
Wind Load (V) 140.00 Ib = Viyua 70.00 Ib per anchor | EE RS e |
Dead Load (Vp) 0.00 1b - Vpya 0.00 Ib per anchor
Z (in) X (in) t (in) Y (in) ST ml
[800 | 300 ] 025 | 300 | b :
1-1/2"4
Thermal Expansion Clear Span = 2.50 ft ‘ o -
Span of Sp::drel Beam = P N/A ft Steel F, . 36 ksi 7-1/4" max —+ 3/4" -
Max Spandrel Deflection = 0.000 in (L/360 or RFl to EOR)  Steel Fy,- 58 ksi
SteelE = 29000 ksi
Bolt Diameter (D) = 0.500 in
Number of Bolts (n) = 1 bolts @ 1 bolt(s)/slot  Min Bolt End Distance (L) = 1.125 In (AISC J3.4 & J3.5)
Min Bolt Edge Distance (L;) =  0.750 in (AISC J3.4)
Alum. Thickness (t,,) = 0.091 in Anchor L, = 7.25 in
Alum. Fy, - 30 ksi
Alum. Edge Dist. (dgqu) = 1.00 in Weak Axis Ecentricity (¢) = 0.75
|Bo|t Shear (Grade 5 Bolt)
V1= Vwia V= 70.00 Ib ’1:
Va = Vpua V,= 0.00 ib 4 ey X
Vrora, =V(V,2#V;7) VrotaL = 70.00 Ib o ~ R i
AAMA TIR A9-91 Table 6 Vo= 3580.00 Ib : | \
Vrora/Ve= 0.020  OK w LI : )
|Alumlnum Bearing @ Bolt Connection; Q = 1.95 Y ‘ T W
2010 Aluminum Design Manual Section J.5.6.1 | Ls v
Vo= Ry/0 = demutnFuma/ 0 Vo= 140000 b B |
S 2Dt Fiumy/Q Vrora/ Ve = 0.050  OK v =1L Fl 4 A
WLI/A i
k==t Lp=2Z-L¢ \ L
Minimum Siot & Clip Height e 2
Bromp = Tehange(COST'H Digmp = 0.03 in F L, i
Lg = (20mp)+(D*n)+(2*Spandrel Deflection)+(n-1)(1.25 in) v l
Minimum Slot Length (L) L= 0.56 in DA
Minimum Slot Length to Use = L= 0.75 in
Minimum Anchor Y Dimension = Y}_.._.,. = 2.50 in
[Major Axis Steel Bendlng - Dead Load; O, = 1.67 [Weak Axis Bendlng_; Q, =1.67
AISC Steel Manual 13, Ed, Chapter F CHECK DOES NOT AISC Steel Manual 13th Ed, Chapter F11.1
F11.2.a Lateral-Torsional ( i APPLY TO WIND W.=Y W= 3.000 in
|L.,Ylt2 348.00 LOAD ANCHORS Z = (W B4 Z=  0.0469 in®
0.08 E/F, 64.44 Z= 0.563 in® S = (W )6 S= 00313 in®
1.90 E/F, 1530.56 8= 0.375 in®
M, = M, = F,*Z/0,, = M, = 101048 Ib-in
M, =F,2, M, = N/A Ib-in 1.6"M/Q, = 1.6*'MJQy=  1077.84 Ibin
M, = F,S, = N/A Ib-in M, = MJQ, < 1.6"M/JQ, = M= 101048 Ib-in
_ A - - . M= VWLIA *e= M= 52.50 Ib-in
Mn=Cb[1.52-0.274(LbY/t*2)(Fy/E)|My<=Mp M, N/A Ib-in WMQ _ MM,y = 0.05 oK
May = My/Qy M, = N/A Ib-in
M, =Voua * Ly = N/A Ib-in |combined Bending
M,/ Mg = NA  OK [MJMa + MM, < 1.0 = 0.05 OK
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Client: NGG Date: 2/20/2017

Project: Webster University Proj. No.: JE16059

Structure:  YKK 750 (2-1/2" x 6-9/16") ama- Designer: M. Gorny

Part of: Wind Load Anchors to Structure Ly e

Elevation: 11217

Detail: 11319 ot o | ¥ a > P Auwd
INPUT CHECK by T

R T —7-1/4" max —+ 3/4" -

FASTENER PROPERTIES:

Fastener Type = Grade 5 Bolt

Fastener Size = 1/2-in |

Nominal Diameter, D = 0.500 in ! A
A= 0.196 in?

DESIGN LOAD - ECCENTRIC ABOUT ROTATION POINT "0"

Design Load, P1 =
Eccentric distance e1
Design Load P2 =
Eccentric distance e2
Design Load P3 =
Eccentric distance e3
Design Load P3 =
Eccentric distance e3

70.00 ib
0.50 in
0.00 Ib
0.00 in
0.00 Ib
0.00 in
0.00 Ib
0.00 in

|Design Moment about "o"

M = 35 1b-in

Total No. of Fasteners:

Fasteners per Row

|FASTENER PATTERN GEOMETRY:

Row Dimensions

[1/4" A36 Steel Clip |

1/2"

&
Nrt = D= 1500 =1 e
E 4 E
Ngr2 = D,= /V EW’%# T-r_gl
NR3 = D3 = IWL! ~
Nee = D,= n 3/4" =+ 1-1/2" + 3/4" -
Neg = De= Assume bolt is in —A—
bottom of 1" slot, 1/2"
eccentricity
IFASTENER CALCULATIONS:
Tension T1 = 11.67 b « Tension per anchor
Tension T2 = b «— Tension per anchor
Tension T3 = 4] « Tension per anchor
Tension T4 = b «— Tension per anchor
Tension T5 = Ib « Tension per anchor

Tmax = 1167 b

«— Maximum Bolt/anchor Load
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Client: NGG Date: 2/20/2017
Project: Webster University it cuboui] Proj. No.: JE16059
Structure:  YKK 750 (2-1/2" x 6-9/16") S8y val il . Designer: M. Gorny
Part of: Wind Load Anchors to Structure : 1. Z f & T
Elevation:  1/217 / e
Detail: 1/319 Ledl 0 Gnsaier 0 A mmiﬁlr[i
Bl ouree, s \ ! om_| _’
el 1 :;qui'n::uu‘tléw' i-1e2ed WV_E'
2EL'D - ALTRRUATE,
INPUT CHECK | e;zé}o; ‘(ésdum I 7-1/4" max — 3/4" -
FASTENER PROPERTIES:
Fastener Type = Hilti Kwik Flex
Fastener Size = 1/4-20
Nominal Diameter, D = 0.250 in !
Area, A = 0.049 in?
=
DESIGN LOAD - ECCENTRIC ABOUT ROTATION POINT "O"
Design Load, P1 = 70.00 Ib ’
Eccentric distance e1 3.00 in :
Design Load P2 = 0.00 Ib
Eccentric distance e2 0.00 in
Design Load P3 = 0.00 Ib
Eccentric distance e3 0.00 in Z B
Design Load P3 = 0.00 Ib
Eccentric distance e3 0.00 in
rDesign Moment about "o M= 210 Ib-in
FASTENER PATTERN GEOMETRY: _
Total No. of Fasteners: 2 :
||1/4" A36 Steel Clip |
Fasteners per Row Row Dimensions | & Mwnd
Nr1= 1 D= 0.750 L ~| —>
Ngo = 1 D,= 2250 &
NR3 = Dg . :
Nre = D,= - 1-1/2" + 3/4"
Ngrs= Dg=
|FASTENER CALCULATIONS:
Tension T1 = 28.00 Ib « Tension per anchor
Tension T2 = 84.00 Ib « Tension per anchor
Tension T3 = Ib « Tension per anchor
Tension T4 = b «— Tension per anchor
Tension T5 = Ib «— Tension per anchor
Tmax = 84.00 Ib +«— Maximum Bolt/anchor Load
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Project:  Waebster University
Structure:  YKK 750 (2-1/2" x 6-9/16")
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Date: 2/20/2017
Proj. No.: JE16059

Designer: M. Gorny

Partof:  Wind Load Anchors to Structure :’*‘ﬂmb ol \ INPUT CHECK
Elevation: 1/217 \ ekl B .
Detall: ~ 1/319 c 2 g.gla =
| T
Load Design Criteria: ASCE7-05 ASD ;:;2:;“' - / . > Ty ;"0 _>
Material Design Criteria: Aluminum Design Manual 2010 el s | Ax L ol ﬂw. 1-1/2"
Fastener Name: Hilti KwikFlex ' wh w}{,...":m !
Fastener Material: SAE Grade 5 (SAE J429) {3 W Fssis 11 | 7-1/4" max —+ 3/4"
Fastener Type: Screw
Top Hole Base Hole
[O Standard Hole IAO Standard Hole Eccentric Shear Design —_
I Eccentric Tension Desi W :
QO Long Slotted Hole O Long Slotted Hole | ntric Tension Design W A36 Steel Cllp I
[ Generic Fastener (TIR A9-91) 1 countersunk Screw T &
Design Pressure 24.00 psf =
Design Shear Load (V) 0.00 Ib = -
Design Tension Load (T) 9567 Ib < f—— **—j _y
Number of Screws 2.00 screws | | -~
Screw Selection (D) 1/4" 0.2500 in 3/4" —1-1/2" 4+ 3/4" -
Fiy1, Fut (Top Material A36 36, 58 ksi
o Fu (Top Material) 11.67Ib + 841> ’.
Fiyz2: Fu2 (Base Material) A653 Gr. 33 33, 45ksi See previous eccentric ]
Thickness of top material (t;) 0.2500 in fastener calculations
Thickness base material (t,) 0.0451 in
Distance to edge of top material (doq) 0.5000 in Moment Arm for screw (L) 0.00 in
Distance to edge of bottom material (de,) 0.5000 in Screw Section Modulus (S) 0.001534 in®
Screw Ultimate Tensile 120 ksi
Manufacturer Allowable Shear = 377.0 b Bending Moment mod (aM) 1
Manufacturer Allowable Tension = 1310 b (bolt fixity ay=1 free to rotate and =2 rotation restrained)
|Factored Fastener Loads (per fastener) Fastened Material Tenslon Design
Fastener Shear (Vias) V / fastener = 00 b Pull-Out (ADM J.5.5.1.1 Q=3
Fastener Tension (Tsss) T / fastener = 95.7 Ib Rn = 1.01*D*Le*Fty2 Rn/Q = N/A Ib
Fastened Material Shear Design Pull DM J.5.5.2 0=3
|Bearing (ADM J3.7, J.5.6.1, AISC J4.10) Rn = (1.0+1.7*t1/Dws)Dws*t1*Fiy1 Rn/Q= 27150 1b
Top Mat.: Rn =1.2*de1*t1*Ftu1 <= 2.4*D*t1*Ftu1
Q=2 (Steel) Rn/Q = 4350.0 Ib AISI Cold-Formed Steel Design IV-12 0=3
LGM Pull-Out Prot = 0.431 k
Base Mat.: Rn = 1.2*de2*t2*Ftu2 <= 2.4*D*t2"Ftu2 Using 0.0451" LGM Pnot*1000/Q = 143.7 Ib
0=2 (Steel) Rn/Q = 608.9 b
Allowable Tension / Fastener (T aiowabie) = 131.0 Ib
Tilting (ADM J.5.6.2) 0=3 <t? YES Ttas! Tatowable = 0.73 1.0
R, = 4.2(°D)"?Fyp Rn/Q = 301.7 Ib OK.
Shear load associated with ding (ref Hilti Fastener Interaction Check Q=3
Mo 5% = 1.28F(1 - T/Ta) My 5% = N/A Ib-in Screw Shear (Vyr) (AAMA TIR A9 Table 20.3) 646.0 Ib
Viso = (A * Mums%)/(1.70) Viec = N/A b Screw Tension (Tyr) (AAMA TIR A9 Table 20.3) 1273.0 Ib
Typical: Vias / VTIR + Tfu / TT|R = 0.08 <1.0
AlS| Cold-Formed Steel Design (Tbl IV-8a) n=3 TIR A9-91: (Vias / V)2 + (Tras / T1r)’ = N/A <1.0
|LGM Shear of sheet Pos = 0.905 k OK.
Using 0.0451" LGM Pns*1000/Q = 3017 b
Allowsble Shear / Fastener (Vaiowape) = 301.7 b Use (2) 1/4™ Hilti KwikFlex Screws.
V‘as, Valowahls = 0.00 <1.0
OK.
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Client: NGG Date: 1/18/2017
Project:  Webster University Proj. No.: JE16059
Structure: YKK YCW 750 SSG Designer: M. Gorny
Partof:  Intermediate Anchor Analysis INPUT CHECK
Elevation: 1/208
Detail: 1/303 Check a.5
Alloy-Temper Anchor Type ___Anchor Location
| 6063-T6 | Dead Load | Typ Vertical (2 Anchors) |
Wind Load (Vi) 143.35 b > Vyya = 71.68 Ib per anchor
Dead Load (Vp,) 1059.60 Ib > Vpya = 529.80 Ib per anchor
Z(in) X (in) t (in) Y (in)
1075 | 16.25 | 038 | 500 |
Thermal Expansion Clear Span = N/A ft
Span of Spandrel Beam = N/A ft Steel F, . 36 ksi
Max Spandrel Deflection = 0.000 in (RFI to EOR) Steel Fy, - 58 ksi
Steel E = 29000 ksi
Bolt Diameter (D) = 0.500 in
Number of Bolts (n) = 1 bolts @ 1 bolt(s)/slot Bolt Edge Distance (L) = 0.875 in (AISC J3.4)
Anchor L, = 9.625 in
Alum. Thickness (t,,) = 0.090 in
Alum. Fy, . 30 ksi Weak Axis Ecentricity (€) = 13.25in
Alum. Edge Dist. (dgmu) = 1.00 in
[Boit Shear (Grade 5 Bolt)
V, = VWUA V1 = 71.68 Ib
Va2 =Vpua V, = 629.80 Ib
Vrorar =V(V42+V,2) Vioraa=  534.63 Ib
[AAMA TIR A9-91 Table 6 Vo=  3580.00 Ib
Viora/Va= 0.149 OK
|Aluminum Bearing @ Bolt Connection; O = 1.95
2010 Aluminum Design Manual Section J.5.6.1
Va = Rn/Q = dernultrnmeul/Q Va = 1384.62 b
< 2Dt Ftupn,/Q Viota /! Va = 0.386 OK v =]
- WUA
Slot Size
Dyomp = Tchange(coef)‘h Degrp = N/A in
Ls = (2Dmp)HD*n)+(2*Spandrel Deflection)+(n-1)(1.25 in)
Minimum Slot Length (L,) Lg= 0.00 in
Actual Slot Length to Use = Ls= 0.00 in
|Major Axis Steel Bending - Dead Load; O, = 1.67 Weak Axis Bending; 0, =1.67
AISC Steel Manual 13y, Ed, Chapter F AISC Steel Manual 13th Ed. Chapter F11.1
F11.2.a Lateral-Torsional Buckling Applies W.=Y W= 5.000 in
LY/ 342.22 Z = (W, t)4 Z=  0.1758 in®
0.08 E/F, 64.44 Z= 2.344 in® S = (W *t)/6 S= 0.1172 in®
1.90E/F,  1530.56 S, = 1.563 in®
M, =M, =F,*2Q, = M,= 3789.30 Ib-in
Mp = FyZ, M, = 84375.00 Ib-in 1.6'M/Q, = 1.6*MJ/Q, =  4041.92 Ib-in
M, = F,S, M, = 56250.00 Ib-in M, = M/Q, < 1.6"'MJQ, = M, = 3789.30 Ib-in
Mn=Cb[1.52- |l . M=Vyn*e= M= 94969 Ib-in
0.274(LbY/t"2)(|[=yIE)]My<=Mp M, = 78952.34 Ib-in MMy, = M/My= 025 OK
Mgy = M/Q, Mg = 47276.85 |b-in
M =Vpua* L M= 5099.33 Ib-in |Comblnod Bending
M,/ Mg, = 0.11 OK |M,lM,x + M/ij <10= 0.36 OK
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Part of: Intermediate Anchor Analysis INPUT CHECK RISA
Elevation:  1/208 Y
Detail: 1/303 Check a'.2
Design Wind Pressure 23.50 psf Z
Weld Filler Metal Yield (Fyy) 70 ksi X
BT - T S S L
Design Loads Load Location Relative to Origin
X-axis Ib (V,) in (Xyv)
Y-axis (DL) 5298 Ib (V,) 2.500 in (Yy)
2-axis (WL) 71.7 1b (V) 10.75 in (Zv)
Weld Group Layout -
Weld Line | Parallel Axis Length Vert Dist from | Horz Dist from | | WL [Te]
(XorY) (in) (Az) | X-Aods (in) {yn) | Y-AXis (in) (%,) | | '
1 X 3 5 14.25 e
2 X 3 0 14.25 C‘:l DL
3 o~
4 | ‘
5 |
Note: Load location & magnitude must use proper pos/neg values based on the [ Origin I
origin. X, & y, are measured from the same origin as the applied load ] 2,75 e =55 = =3t =
|Design Moments
[ X-axis 5695.4 Ib-in Note: Design moments are
Y-axis 1021.4 Ib-in taken about the weld centroidal
|z-axs 7549.7 Ib-in axis.
Weld Group Centroid
8y = ZAL'Y/ZA, 8= 2.500 in
8y = ZA,"X/ZA, ay= 14.250 in
Weld Group Moment of inertia X-Axis Weld Design
Weld Line e A Yo Inyy A Xoar X-Axis Shear
1 0.0000 18.7500 2.2500 0.0000 fux Vi = Vi / ZA, fux Vi = 0.00 Ib/in
2 0.0000 18.7500 2.2500 0.0000 Z-Axis Moment
3 N/A N/A N/A N/A fax Mz = M0,/ fax Mz = 449.38 Ibfin
4 N/A N/A N/A N/A fax = fax Vi + fux Mz fox = 449.38 Ibfin
5 N/A N/A N/A N/A
6 _NA N/A N/A NIA Y-Axis Forces
hex = £ (ko + AunYoar) bex = 37.500 in® Y-Axis Shear
by = Ellryy + AurXoar”) by = 4.500 in® fuy Vy = Vy [ 3A, fuy Vy= 88.30 Ibfin
Jz = bex + byy J; = 42.000 in® Z-Axis Moment
Yoar = abs(Yn"Bx). Xoar = 8bs(xn'ey) fo>- - X2 -———~—i WELD 2 fmez = Mz'ew-)JJw fwy Mz # 269.63 Ibfin
lex & |y are about weld group centroidal axis =~ ——|- é fuy = fuy Vy + iy M, fuy = 357.93 Ib/in
A —
Weld Extreme Fiber Dimensions - &y ___I Z-Axis Forces
Weld Line Bux (i) Cuy (iN) x1—~| ~weln1 Z-Axis Shear
1 1.500 2500 | T | G e V=V, 3A, feV, = 11.95 1bfin
2 1.500 2.500 T > X-Axis Moment
3 N/A N/A Yi fuz Me = My eyl fuz My = 379.69 Ib/in
4 NIA N/A A T e Y-Axis Moment
5 N/A N/A + fue M, = M, *eydlyy for My = 340.48 Ibfin
6 N/A N/A Y i = fuy Ve + oy Mt Fay M o= 732.12 Ibfin
Extreme Fiber is the weld point furthestfrom | |00, |
the centroidal axis of the weld group ] X |Weld Design
for = V(Ean Hon 2 Hinz) fu= 930.62 Ib/in
ARBITRARY BUT MUST B TAKEN AT THE troq = £/(0.707"F,/3.33) tea = 0.0626 in
SAME LOCATION FOR ALL WELDSIN THE
GROUP AS SHOWN ABOVE. Use 3/16" (0.1875") fillet weld
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