CALCULATIONS FOR

Job: HY-VEE PICKUP CANOPY JOB (17704)

Address: LEE’S SUMMIT, MO.

40°-0" X 45'-7" X 14'-0" & WALKWAY (8) COL CANOPY

(These calculations apply to the job at this address only.)

Client: ARNING COMPANIES

Index to Calculations

Sheet item

1. SPECIFICATIONS 7, P55 ci\O%s
' Mg e
2. PURLINS |
3. CROSSBEAMS MAY 19 200F°

4, COLUMNS
5. ANCHOR BOLTS, BASEPLATE
6. SPREAD FOOTING
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8. CAISSON FOOTING
9. REACTIONS
Copyright 05/ 21 ENG: NJW

JOB # 0890 -21

S.E. CONSULTANTS, INC.

5800 East Thomas Road, Suite 104
Scottsdale, Arizona 85251
(480) 946-2010 Fax: (480) 946-1909



SPECIFICATIONS:

Job number: 17704
Customer: HY-VEE PICKUP #2
Location: LEE’S SUMMIT, MO.

Size Width: 40° Length: 45'-7" W/ 9'-9" x 46'-9" Walkway
Clearance: 14'- 0" Number of columns: (8)
Column spacing: Widthwise: 18’
Lengthwise: 2'-0", 27'-3", 16'-4"
Fascia: 30"
Live load: 30 psf Ground Snow: 20 psf  Wind load: 37.34 psf Uplift: 13.96 psf
(SEIVASCE 7-16 & 115 mph Exp. ‘C’) '

SEE NEXT PAGE FOR LAYOUT

* S.E. Consultants is not responsible for deflection interference to or from other structure

ROOF PANELS: Use 3" x 16" x 20 Ga. Steel flat roof panel by Metal Works. Capacity of
these panels for 30 psf (max load) is 10'-0" Max. Span & 2'-6" Max overhang and OK

as shown with drifting.
PRELIMINARY UNLESS SEALED ON EACH SHEET OR ON COVER SHEET
Job: 17704 Date: 0521 By NJW JobNo.. 0890-21 SH.. 1A

S.E. CONSULTANTS, INC.
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Arning Canopy Wind Load Design - ASCE 7-16

l 30 inches
T | l Length= 4558 ft
_T : ' Width = 40 ft
16.50
J 14 ft
l tave 77

Building Enclosure Type: Open
Using method 2 - Analytical procedure for wind loads.
'Velocity Pressure {section 26.10.2)

dr = 0.00256 (Kh)(Kht)(Kd)(V*2)(.6) where,

0= 14.94 psf Kh = 0.8650 table 26.10-1
Kht = 1.00 fig. 26.8-1
Kd = 0.85 table 26.6-1
Risk Category Il Exp: C V= 115 mph (ultimate)

ASD combo W factor = 0.60 used, so V = 89.08 mph (service)
Parapets (section 27.3.4) (MWFRS)

P = C'p(c;cpn) Where,
P, = 37.34 psf (Min.) GC,, = 1.5 windward
' -1.0 leeward
Uplift Forces (section 27.3.2) (MWFRS)
p=qGC, where,
p= 13.96 psf (Min.) G = 0.85
C.= 1.10

* NEW OR EXISTING LOWER STRUCTURES MAY NEED TO BE CHECKED (BY OTHERS) AGAINST POSSIBLE DRIFTING LOADS INCURRED

PRELIMINARY UN LESS SEALED ON EACH SHEET OR ON COVER SHEET

bb: ljjg'j Date: &-Z| By: AJA bbNo.: Q%MSH.: _[L

S.E. CONSULTANTS, INC.




Arning Canopy Wind Load Design - ASCE 7-16

Components and Cladding Purlin Figure 30.7-1 Purlin Trib Span  Effective
2
(f) (ft) Area (ft°)
Min 10 % least horizontal dimension = 4.0000 ft #1 6.0000 27.2500 247.5208
40% of mean roof height, (0.4h) =  6.6000 ft #2 5.7500 27.2500 247.5208
4%, of least horizontal dimension = 1.6000 ft #3 5.5000 27.2500 247.5208
Edge zone dimension, a=  4.0000 ft #4 6.0000 7.4170 44.5020
a.Z = 16.0000 ft #5 55000 7.4170 40.7935
4.0a°=  64.0000 ft #6 0.0000 0.0000 0.0000
45.5800 {
- a a |/
\ 7
AN
40.0000 Zone 1
N
Zone 2 . a
Zone 3 a
Roof Effective CN
Angle Wind Area Clear Wind Flow
Zone 3 Zone 2 Zone 1
<=a‘ 30.4686 | -41.8943 | 22.8514 | -21.5819 | 152343 | -13.9648
0 >a?, <=4a’ | 228514 | -215819 | 22.8514 | -21.5819 | 152343 | -13.9648
>=4a" 15.2343 | -13.9648 15.2343 | -13.9648 15.2343 | -13.9648
<=a* 40.6248 | -53.3200 | 30.4686 | -26.6600 | 20.3124 | -17.7733
7.5 >a’, <=4a” | 304686 | -26.6600 | 30.4686 | -26.6600 | 20.3124 | -17.7733
>=4a" 20.3124 | -17.7733 | 20.3124 | -17.7733 | 20.3124 | -17.7733

bb:

PRELIMINARY UNLESS SEALED ON EACH SHEET ORON COVER SHEET
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SNOW DRIFTING

SNOW LOADS MAIN CANOPY
’ Pg = 20.00 psf
30 ———— Ce = 1.00
Ct = 1.20
f 45.58 Is = 1.00
—X— Pf = 07*Ce*Ct*1*Pg
T 21.75 (MAX) = 16.80  psf
14.5 : 30.00 psf (min)
s he = 6.24 ft
7 /S S 7 S ST
Note: Ali Dimension above are In Feet.
DRIFT HEIGHT
Hd = 0.43 ™ (u)*(183) * (Pg + 10)*(1/4) - 1.5
= 5789 ft or max. drift height= 5789 ft
= 96.1 psf
Is drift Leeward Drifting =Y
If drift is Leeward, lu = 380 ft. I drift Is windward, lu= 45.58 ft
DRIFT WIDTH
8 = 0.13 *Pg + 14. < 30.0 pcf = 16.6 pef
Hb = PfId = 1.012ft@16.8 psf
wd = He>Hd then 4(Hd), or He<Hd then 4((Hdy*2)Hc = 23.16 ft
Span only to 19.98 ft

DRIFT SNOW LOAD
/— 96.10 psf
112.90 Total psf (Hb+Hd)

13.20 psf
Hd /— 30.00 Total psf

____________________ S e /
) ; / t
HbL : 30,00 psf (min)
A ' [

/ actual Hb is smaller
|‘——_ 19.98 __’|‘_‘— 0.00 ——'|

PRELIMINARY UN LESS SEALED ON EACH SHEET ORON COVER SHEET
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SNOW DRIFTING

SNOW LOADS WALKWAY
] Pg = 20.00 psf
380 Ce = 1.00
ct = 1.20
/— 9.75 Is = 1.00
— Pt = 0J*Ce*Ct*I*Pg
- T 2175 (MAX) = 16.80  psf
14.5 30.00 psf (min)
l ] he = 6.24 ft
77 7 /7 7/ 7

Note: AllDimension above are in Feet.

DRIFT HEIGHT.
Hd = 0.43 * (lu)*(1/3) * (Pg + 10)*(1/4) - 1.5
= 5783 ft or max. drift height=  5.789 ft
= 96.1 psf
Is drift Leeward Drifting = Y
If drift is Leeward, lu= 380 ft. If drift is windward, lu= 9.75 ft
DRIFT WIDTH
) = 0.13 *Pg + 14. < 30.0 pcf = 16.6 pcf
Hb = Pf1d = 1012 ft @ 16.8 psf
wd = Hc>Hd then 4(Hd), or Hc<Hd then 4((Hd)*2)/Hc = 23.16 ft
Span only to 9.75 ft
DRIFT SNOW LOAD -
/— 96.10 psf
- 112.90 Total psf (Hb+Hd)
55.64 psf
Hd /_ 72.44 Total psf
S, FE - LV e U —
Hb This portion only shown for cale clarification 30*.00 psf (min)

I | / actual Hb is smaller
D .75 ——*+—— 1023 —-| .

PRELIMIN ARY UN LESS SEALED ON EACH SHEET ORON COVER SHEET
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File: 2021.3.ec6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
S.E. CONSULTANTS

Steel Beam
[l Lic. # : KW-06002060 N .
DESCRIPTION: PURLIN Main Trib=5.25" 0890-21 (17704)

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16

Material Properties :
Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam bracing is defined Beam-by-Beam E: Modulus : 29,000.0 ksi
Bending Axis :  Major Axis Bending

Unbraced Lengths

Span # 1, Defined Brace Spacing, First Brace at ft and spaced at ft
Span # 2, Defined Brace Locations, First Brace at ft, Second Brace at 13.080 ft, Third Brace at it

Span # 3, Defined Brace Spacing, First Brace at ft and spaced at ft

£ r(0.440,0.0) :
v (2 ] ORI Ty Ay ——59.01575) L.r(0.15675)
N2 v H .3 . v L4
w1 2}% W12x26 F% W12x26
Span =20 ft Span = 27.250 ft Span = 16.333 ft
L L e -

Service loeds entered. Load Factors will be applled for calculatlons

Applled Loads '

Beam self weight calculated and added to Ioadlnq

Loads on all spans...
Uniform Load on ALL spans : D =0.0030, Lr=0.030 ksf, Tributary Width = 5.250 it

Varying Uniform Load : Lr= 0.440->0.0 kift, Extent = 0.0 —>> 20.0 ft

Load(s) for Span Number 2
Point Load : D=0.330, Lr=2.40k @ 13.080 ft

DESIGN SUMMARY .

Maximum Bending Stress Ratio = "70.528:1  Maximum Shear Stress Ratio = 70.107 : 1
Section used for this span W12x26 < . . Section used for this span W12x26
Ma : Applied 26.577k-ft = Va : Applied 5.984 k
Mn/ Omega : Allowable 50.288 k-ft Vn/Omega : Allowable : 56.120 k
Load Combination +D+Lr+H - Load Combination +D+Lr+H
Location of maximum on span - 0.0001t Location of maximum on span 2.000 ft
Span # where maximum occurs Span#3 Span # where maximum occurs Span#1
Maximum Deflection '
Max Downward Transient Deflection 0.577 in Ratio= 566 >=180.
Max Upward Transient Deflection -0.146 in Ratio= 329 >=180.
Max Downward Total Deflection 0.631 in Ratio = 518 >=150.
Max Upward Total Deflection -0.160 in Ratio = 300 >=150.
Maxmum Forces & Stresses for Load Combmatlons
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax + Mmax-  MaMax Mnx MnxOmega Cb Rm VaMax  Vnx Vnx/Omega
+D+Lr+H
Dsgn.L= 2001t 1 0.013 0.107 -1.25 1.25 155.00 92.81 1.00 598  84.18 56.12
Dsgn.L= 13.08 ft 2 0411 0.107 3431 -1.25 3431 139.44 8350 1.29 1.00 598  84.18 56.12
Dsgn.L= 14171t 2 0.370 0.102 3431 -26.58 34.31 155.00 9281 198 1.00 5.74 84.18 56.12
Dsgn.L= 16.33ft 3 0.528 0.058 -26.58 26.58 83.98 50.29 1.00 325 84.18 56.12
Overall Maximum Deflections
Load Combination Span Max.""Defl  Location in Span Load Combination Max. "+" Defl  Location in Span
1 0.0000 ) 0.000 +D+Lr+H -0.1602 0.000
+D+Lr+H 2 0.6310 12.353 0.0000 0.000

3 0.0000 12.363 Lr Only -0.2166 16.333 ; A,




Steel Beam
Lic. # : KW-06002060

DESCRIPTION: PURLIN Main T

rib=5.25' 0890-21 (17704) 12

File: 2021.3.ec8
Software copyright ENERCALC, INC. 1883-2020, Build:12.20.8.24
S.E. CONSULTANTS

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 2 Support 3 Support 4

Overall MAXimum 6.596 7.383

Overall MINimum 0.623 1610

D Only 0.623 1.610

Lr Only 6.596 7.383

=




File: 2021.3.ec6
Software copyright ENERCALC, INC. 1983-2020, Buitd:12.20.8.24
S.E. CONSULTANTS

Steel Beam
Lic. # : KW-06002060

DESCRIPTION: PURLIN Main Trib=6" 0890-21 (17704) r2
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
" Analysis Method : Allowable Strength Design _ Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam bracing is defined Beam-by-Beam E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending
Unbraced Lengths
Span # 1, Defined Brace Spacing, First Brace at ft and spaced at ft

Span # 2, Braced @ 1/4 Points
Span # 3, Braced @ Mid Span_ -

 Lr(0.50,0.0)
¥, .9

{ 3 v £40.0180) L.r(0.180)
v v A v
<. i < 9 S e 0
l 2 [y -
w1 2% o W12x19 wW12x19
Spat = z:l.‘o ft Span=27.250 ft | Span = 16.333 ft |
[

1 — | 7

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Loads on all spans...

Uniform Load on ALL spans : D.=0.0030, Lr=0.030 ksf, Tributary Width = 6.0 ft

Varying Uniform Load : Lr=0.50->0.0 k/ft, Extent = 0.0 —>> 20.0 ft

DESIGN SUMMARY o LSS
Maximum Bending Stress Ratio = 0.740: 1 Maximum Shear Stress Ratio = 0.089 : 1
Section used for this span : W12x19 . ; -Section used forthis span ‘ W12x19
Ma : Applied 28.944 k-ft Va : Applied 5.104 k
Mn/ Omega : Allowable 39.127 k-ft Vn/Omega : Allowable 57.340 k
Load Combination ~ * : +D+Lr+H Load Combination +D+Lr+H
Location of maximum on span 0.000ft Location of maximum on span : 2.000 ft
Span # where maximum occurs Span#3 Span # where maximum occurs Span#1
Maximum Deflection . A
Max Downward Transient Deflection 0.508 in Ratio= 643 >=180.
Max Upward Transient Deflection -0.143 in Ratio = 336 >=180.
Max Downward Total Deflection - . 0.809 in Ratio = 485 >=150.
Max Upward Total Deflection -0.150 in Ratio = 319 >=150..
Maximum Forces & Stresses for Load Combinations
Load Combination - Max Stress Rafios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax + Mmax-  MaMax Mnx Mnx/Omega Cb Rm VaMax  Vnx Vnx/Omega
+D+Lr+H . B .
Dsgn.L= 2.00ft 1 0.023 0.089 -1.40 140 102.92 61.63 1.00 5.10 86.01 57.34
Dsgn.L= 6.72ft 2 0.310 0.088 19.11 -1.40 19.11 102.92 61.63 148 1.00 5.10 86.01 57.34
Dsgn.L= 6801t 2 0.453 0.029 20.57 16.77 2057 75.92 4546 1.02 1.00 1.66 86.01 57.34
Dsgn.L= 6.72ft 2 0272 0059  16.77 .57 16.77 102.92 6163 153 1.00 336  86.01 57.34
Dsgn.L= 690ft 2 0470 0.085 -0.00 28.94 2894 - 10292 6163 1.73 1.00 486 8601 - 57.34
Dsgn.L= 8171t 3 0.740 0.062 -0.00 -28.94 28.94 65.34 39.13 1.00 354 8601 57.34
Dsgn.L= 8471t 3 0.185 0031 - -7.24 724 6534 - 39.13 1.00 1.77 86.01 57.34
Overall Maximum Deflections ’
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+" Deft  Location in Span
1 0.0000 0.000 +D+Lr+H -0.1502 0.000
+D+LreH 2 0.5280 11.263 0.0000 0.000

+D+Lr+H 3 0.8090 16.333 Lr Only -0.0056 0.762 2 c




File: 2021.3.ec8
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
i S.E. CONSULTANTS

Steel Beam
Lic. # : KW-06002060

DESCRIPTION: PURLIN Main Trib=6' 0890-21 (1 7704) r2

Vertical Reactions Support notation ; Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3 Support 4

Overall MAXimum 6.088 7.117

Overall MINimum 0.400 1.287

D Only 0.400 1.287

Lr Only 6.088 7117




File: 2021.3.ec6

Steel Beam : ] Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 S.E. CONSULTANTS,

DESCRIPTION: PURLIN Walkway Trlb 6' 0890-21(17704)r2

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Completely Unbraced E: Modulus : 29,000.0 ksi
BendingAxis:  Major Axis Bending

Lro. sao o 440)

5 - . SIS - e
v K3 v v
W12x19 25 wW12x19 %y W12x19
Span = 1.50 ft Span =7.417 ft s;ian = 0.333? ft
I L

Serwce loads entered Load Factors w1II be applied for calculatlons

) Applied Loads;

Beam self weight calculated and added to loading

Loads on all spans...
Uniform Load on ALL spans : D =0.0030 ksf, Tributary Width =6.0 ft

Varying Uniform Load : Lr=0.680->0.440 k/ft, Extent = 0.0 —>> 9.750 {t

.. DESIGN SUMMARY _ _ NPT _____Design OK
Maximum Bending Stress Ratio = 0.072:1 Maximum Shear Stress Ratio = 0.042:1
Section used for this span W12x19 Section used for this span W12x19
Ma : Applied 3.569 k-t Va: Applied 2381 k
Mn / Omega : Allowable 49,231 k-ft Vn/Omega : Allowable 57.340 k
Load Combination +D+LrtH Load Combination +D+Lr+H
Location of maximum on span 3.758ft Location of maximum on span 1.500 ft
Span # where maximum occurs Span#2 Span # where maximum occurs Spani#1
Maximum Deflection
Max Downward Transient Deflection 0.009 in Ratio= 10,321 >=180.
Max Upward Transient Deflection -0.003 in Ratio= 6,599 >=180.
Max Downward Total Deflection 0.009 in Ratio= 9662 >=150.
Max Upward Total Deﬂectlon -0.003 in Ratio= 6177 >—150
Maxmum Forces & Stresses for Load Combinatlons
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span# M v Mmax + Mmax-  MaMax Mnx Mnx/Omega Cb Rm Va Max Vnx Vnx/Omega
+D+Lr+H
Dsgn.L= 1501t 1 0.013 0.042 -0.79 0.79 102.92 6163 1.00 1.00 238  86.01 57.34
Dsgn.L= 7.42ft 2 0.072 0.042 357 -0.79 357 8222 49.23 1.16 1.00 238  86.01 57.34
Dsgn.L= 0.83ft 3 0.003 0.007 0.7 0.17 102.92 61.63 1.00 1.00 041  86.01 51.34
Overall Maximum Deflections
Load Combination Span Max."*Defi  Location in Span Load Combination Max. "+"Defl  Location in Span
1 0.0000 "0.000 +D+Lr+H -0.0053 0.000
+D+Lr4H 2 0.0092 3.758 0.0000 0.000
3 0.0000 3.758 +D+Lr+H -0.0032 0.833
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3 Support 4
Overalt MAXimum ) 3.232 2.228
Overall MiNimum 0.197 0.164
D Only 0.197 0.164
LrOnly 3.232 2228

E




* BEAM SIZES AND ORIENTATION VARIES - SEE PLAN

* USE £4"X4"X3" WITH 1-1/4" VERTICAL EDGE DISTANCE AND
3" BOLT SPACING

* D" |S THE SMALLER OF THE CONNECTING BEAM SIZES

C-| /(3-3 SINLAR US/NG BENT ANGLE

TOP OF BEAM

' AS OCCURS COPE

FLANGES
TYPICAL

nDu —

\BOTTOM OF BEAM DOUBLE
AS OCCURS ANGLE

BEAM TO BEAM

FLUSH FRAME CONNECTION SCHEDULE
NUMBER OF CONNECTION
BEAM DEPTH'D* | 3/4"@BOLTS | CAPACITY MIN.
© (A325) (kips)
W8 & W10 2 11
W12 & W14 3 21
W16 4 36
w18 5 55
W21 & W24 6 81
w27 7 116
. W30 8 132
w33 9 148
W36 10 164

FLUSH FRAME
BEAM CONNECTION

N.T.S.

JF




Steel Beam
Lic. # : KW-06002060

DESCRIPTION: CB-1Main 0890-21 (17704) 12
CODE REFERENCES

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 2021.3.ec6

S.E. CONSULTANTS

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Strength Design
Beam Bracing:  Beam bracing is defined Beam-by-Beam
Bending Axis:  Major Axis Bending

Unbraced Lengths

Fy : Steel Yield :
E: Modulus :

50.0 ksi
29,000.0 ksi

Span # 1, Defined Brace Locations, First Brace at 2.50 ft, Second Brace at 8.0 ft, Third Brace at ft

Span # 2, Defined Brace Locations, First Brace at 2.50 ft, Second Brace at 8.50 ft, Third Brace at 14.50 it

Span # 3, Defined Brace Locations, First Brace at 2.50 ft, Second Brace at 8.50 ft, Third Brace at ft

D(0.4) Lr6.15) D(0.4) Lr6.42)

S

D(0.4) Lr6.42)
[

NE

D(0.4) Lr6.42) 0(0.39) Lr5.88)
i Y

D(0.63}1Lr6.99) D(0.39),L.r5.88)

)

>
)

ol

(>

@,,
Span=11.0ft

s

‘#{\ W10x30

Span = 18.0 it

W10x30

VW10x30

Span = 8.50 ft
Lo

.

Applie& Lo"adé -

Service loads entered.

Load Factors will be applied for calculations.

Beam self weight calculated and added to Ioéding
Load(s) for Span Number 1
Point Load : D=0.630, Lr=6.990 k @ 2.50 ft

Point Load : D=0.390, Lr=5.880k @ 8.0 ft

Load(s) for Span Number 2

Point Load : D=040, Lr=6.150k @ 2.50 it

Point Load : D=0.40, Lr=6420k @ 8.50 it
Point Load: D=0.40, Lr=6.420k @ 14.50 ft

Load(s) for Span Number 3
PointLoad : D=040, Lr=6.420k @ 2.50 ft

Point Load : D =0.390, Lr=5.880 k @ 8.50 ft

DESIGN SUMMARY

_ Design OK

0.212:1

Maximum Bending Stress Rato =  0.782:1  Maximum Shear Stress Ratio =
Section used for this span W10x30 Section used for this span W10x30
Ma : Applied 71.429 k-ft Va : Applied 13.345 k
Mn/ Omega : Allowable 91.317 k-t Vn/Omega : Aliowable 63.0 k
Load Combination +D+ir+H Load Combination +D+Lr+H
Location of maximum on span 18.0001t Location of maximum on span 18.000 ft
Span # where maximum occurs Span #2 Span # where maximum occurs Span#2
Maximum Deflection
Max Downward Transient Deflection 0.981 in Ratio = 207 >=180.
Max Upward Transient Deflection -0.098 in Ratio= 2,195 >=180.
Max Downward Total Deflection 1.057 in Ratio = 193 >=150.
-0.105 in Ratio= 2055 >=150.

Max Upward Total Deflection

Maxim]:m Forces & Sfresses fof Load Corﬁ.binations




File: 20213 608
Steel Beam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 - S.E. CONSULTANTS

DESCRIPTION: CB-1 Main 0890-21 (17704) r2
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M Vv Mmax + Mmax - Ma Max Mnx  Mnx/Omega Cb Rm Va Max Vnx VnxOmega
+D+Lr+H
Dsgn.L= 2491t 1 0.170 0.099 15.54 15.54 152.50 - 91.32 168 1.00 6.27 94.50 63.00
Dsgn.L= 5501t 1 0.170 0.098 15.54 7.29 15.54 152.50 91.32 1.26 1.00 6.19 94.50 63.00
Dsgn.L= 3.01ft 1 0.180 0.126 729 -16.44 16.44 152.50 91.32 212 1.00 7.95 94,50 63.00
Dsgn.L= 240ft 2 0.180 0.124 2.14 -16.44 16.44 1562.50 9132 1.83 1.00 7.78 94.50 63.00
Dsgn.L= 6.00ft 2 0.101 0.122 9.21 2.14 921 152.50 9132 1.37 1.00 7.7 94.50 63.00
Dsgn.L= 6.00ft 2 0.281 0.096 921 -25.69 2569 152.50 9132 216 1.00 6.02 94.50 63.00
Dsgn.L= 360ft 2 0.782 0.212 -0.00 -71.43 7143 - 15250 9132 135 100 . 1335 9450 63.00
Dsgn.L= 249f 3 0.782 0.212 -0.00 -71.43 7143 152.50 91.32 1.00 13.35 94.50 63.00
Dsgn.L= 6.01ft 3 0.436 0.211 -38.25 38.25 146.51 87.73 1.00 13.27 9450 63.00
Overall Maximum Deflections
Load Combination Span Max."" Defl  Location in Span Load Combination Max. "+" Defl Location in Span
+D+Lr+H 1 0.0521 4.840 . i 0.0000 0.000
: 2 0.0000 4.840 +D+LrtH <0.1051 14.040
+D+Lr+H 3 1.0572 8.500 0.0000 14.040
Vertical Reactions ) Support notalion : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3 Support 4
Overall MAXimum 5.654 14307 24.200
Overall MINimum 0.615 1.426 2.094
D Only 0.615 1.426 2.094
Lr Only 5.654 14.307 24.200




File: 2021.3.ec6

Steel Beam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 x S.E. CONSULTANTS

DESCRIPTION: CB-2 Main 0890-21 (17704) r2

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method : Allowable Strength Design Fy : Steel Yieid : 50.0 ksi
Beam Bracing:  Beam bracing is defined Beam-by-Beam E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

Unbraced Lengths .

Span # 1, Defined Brace Locations, First Brace at ft, Second Brace at 5.50 ft, Third Brace at ft

Span # 2, Defined Brace Locations, First Brace at 2.50 ft, Second Brace at 8.50 ft, Third Brace at 14.50 ft
Span # 3, Defined Brace Locations, First Brace at 2.50 ft, Second Brace at 8.50 ft, Third Brace at ft

D(1.61 ')i Lr7.32) D1 .24)|Lr6.53) D(1.27) Lr6.82) 01 .291Lr7.12) 01 .29?LLr7.12; D(1 .29)ll_r7.1 2) D(1 .24'3LLr6.5'3)
[ o) o ' o) , x
X S
W10x60 &\ W10x60 & W10x60
Span = 8.50 ft | Span =180 ft [ Span = 8.50 ft

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading

Load(s) for Span Number 1
Point Load: D=1.610, Lr=7.390k @ 0.0 ft

Point Load : D = 1.240, Lr=6.530 k @ 5.50 ft

Load(s) for Span Number 2
Point Load : D=1.270, Lr=6.820 k @ 2.50 ft

Point Load: D=1.290, Lr=7.120k @ 8.50 ft
PointLoad : D=1.290, Lr=7.120 k @ 14.50 ft

Load(s) for Span Number 3
Point Load : D=1.290, Lr=7.120k @ 2.50 ft

Point Load : D=1.240, Lr=6.530 k @ 8.50 ft

DESIGN SUMMARY B Desiognok ]

Maximum Bending Stress Ratio = 0.548:1  Maximum Shear Stress Ratio = T 0.202:1
Section used for this span W10x60 Section used for this span W10x60
Ma : Apptied 101.978 k-t Va : Applied 17.280 k
Mn/ Omega : Allowable - 186.128 k-ft Vn/Omega : Aliowable 85.680 k
Load Combination +D+Lr+H Load Combination +D+Lr+H
Location of maximum on span 8.5001t Location of maximum on span 8.500 ft
Span # where maximum occurs Span #1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.919 in Ratio = 221>=180.
Max Upward Transient Deflection -0.262 in Ratio = 823 >=180.
Max Downward Total Deflection 1.134 in Ratio= 180 >=150.
Max Upward Total Deflection -0.321 in Ratio = 672 >=150.

Maﬁ(irﬁu;n Flt.)rAc(;s & Stresses for Load 'Co-m-b}né-tior”\s-




File: 2021.3.6c6
Steel Beam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 ‘ < S.E. CONSULTANTS

DESCRIPTION: CB-2Main 0890-21 (17704) r2
1 oad Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax + Mmax-  MaMax Mnx Mnx/Omega Cb Rm -~ VaMax Vnx Vnx/Omega
+D+Lr+H
Dsgn.L= 5501t 1 0271 0.109 . -50.38  50.38 310.83 186.13 1.00 933 12852 85.68
Dsgn.L= 3.00ft 1 0.548 0.202 -0.00 -101.98 101.98 310.83 186.13° 1.00 1728 -128.52 85.68
Dsgn.L= 2401t 2 0.548 0.167 0.00 -101.98 101.98 310.83 186.13 1.16 1.00 1428 12852 85.68
Dsgn.L= 6.00ft 2 0.365 0.165 -0.00 -67.86 67.86 310.83 186.13 1.28 1.00 1414 12852 85.68
Dsgn.L= 6.001 2 0.260 0.066 -0.00 -48.34 48.34 310.83 186.13 1.18 1.00 569 12852 85.68
Dsgn.L= 3601t 2 0.479 0.195 -0.00 - -89.24 8924 . 31083 - 186.13 1.23 1.00 1669  128.52 85.68
Dsgn.L= 2491t 3 0.479 0.195 -0.00 -89.24 89.24 310.83 186.13 1.00 1669  128.52 85.68
Dsgn.L= 6.011it 3 0.257 0.193 -47.81 47.81 310.83 186.13 1.00 16.54 12852 85.68
Overall Maximum Deflections
Load Combination Span Max. """ Defl  Location in Span Load Combination Max. "+" Defl Location in Span
+D+Lr+H - 1 1.1337 0.000 ’ 0.0000 0.000
2 0.0000 0.000 +D+Lr+H 0.3215 8.760
+D+Lr+H 3 1.0198 8.500 _ 0.0000 8.760
Vertical Reactions Support notation ; Far left is #1 © " ValuesinKIPS
Load Combination Support 1 Support 2 Support 3 Support 4
Overall MAXimum 25441 23.189
Overall MINimum 6.128 5.203
D Only 6.128 5.203
Lr Only 25.441 23.189




St I B File: 2021.3.ec6
eel beam : Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 . .. : . S.E. CONSULTANTS.

DESCRIPTION: (CB-3 Walkway 0890-21 (17704) r2

CODE REFERENCES
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam bracing is defined as a set spacing over all spans E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

Unbraced Lengths

First Brace starts at 1.0 ft from Left-Most support
Regular spacing of lateral supports on length of beam = 6.0 ft

D{0.19) Lr2.97) D(0.2) Lr3.24) D(0.2)l_r3.24) 0(0.2) |.r3.24) 9(0.2) L.r3.24) D(0.1 82{0[2(3(1?101 ﬁmmm&l)_rs.ee)
: = »* * = y }
> > ) 5
W10x26 .S W10x26
| Span = 30.0 ft | Span =6.940 ft
f T )

Applie;j .Loads o .-é;rvic;i;adlswe‘ﬁt;re'd.- ioéd Factorswﬂl be a|;|.;lied fo;'_;:;iié.t;lations.
Beam self weight calculated and added to foading
Load(s) for Span Number 1

Point Load : D=0.190, Lr=2970k @ 1.0 ft

PointLoad : D=0.20, Lr=3.240k@ 7.0 1t

Point Load : D =0.20, Lr-= 3240k @ 1301t
Point Load : D=0.20, Lr=3.240k @ 19.0 ft
PointLoad : D=0.20, Lr=3.240k @ 25.0 ft

Load(s) for Span Number 2
PointLoad: D=0.180, Lr=2450k @ 1.0 ft

Point Load : D=0.160, Lr=1.630 k @ 2.833 ft
Point Load : D=0.160, Lr=1.630k @ 4.917 f

Point Load : D =0.620, Lr=15.660 k @ 6.940 ft

DESIGN SUMMARY ,
Maximum Bending Stress Ratio = - 0.777:1 Maximum Shear Stress Ratio = 0.237 : 1
Section used for this span o W10x26 Section used for this span W10x26

~ Ma : Applied 60.712k-ft Va : Applied 12.670 k
Mn / Omega : Allowable 78.094 k-ft Vn/Omega : Allowable 53.560 k
Load Combination +D+Lr+H Load Combination +D+bLr+H
Location of maximum on span 30.0004t Location of maximum on span 30.000 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 1.108 in Ratio = 324 >=180.
Max Upward Transient Deflection -0.014 jn Ratio = 11,830 >=180.
Max Downward Tota! Deflection 1.223 in Ratio = 294 >=150.

Max Upward Total Deflection -0.014 in Ratio= 12027 >=150. 36




eel beam - Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
ol Lic. #: KW-06002060 R : : S.E. CONSULTANTS

DESCRIPTION: CB-3 Walkway 0890-21 (17704) r2

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax+  Mmax-  MaMax Mnx  Mnx/Omega Cb Rm VaMax:-  Vnx Vnx/Omega
+D+Lr+H

- Dsgn.L= 0961t 1 0.096 0.146 752 752 130.42 78.09 167 1.00 7.84 80.34 53.56
Dsgn.L= 6.00ft 1 0.450 0.148 35.12 7.52 3512 13042 7809 1.46 1.00 7.82 80.34 53.56
Dsgn.L= 6.00f 1 0.527 0.084 41.16 35.12 41.16 130.42 7809 1.06 1.00 450 80.3¢  _ 53.56
Dsgn.L= 6.00f 1 0.527 0.050 41.16 25.62 41,16 130.42 7809 147 1.00 269 80.34 53.56
Dsgn.L= 6.00ft 1 0.328 0.117 2562 -11.50 25.62 13042 78.09 2.15 1.00 6.29 80.34 53.56
Dsgn.L= 5.041ft 1 0.777 0.237 -0.00 -60.71 60.71 130.42 7809 148 1.00 12.67 80.34 53.56
Dsgn.L = 1001t 2 0.777 0.237 -0.00 -60.71 60.71 130.42 78.09 1.00 1.00 S 1267 80.34 53.56
Dsgn.L= 594ft 2 0.643 0.236 -48.06 48.06 12491 7480 1.00 1.00 12.64 80.34 53.56

Overall Maximum Deflections L

Load Combination Span Max. " Defl  Location in Span Load Combination Max. "+" Defl Location in Span
+D+Lr+H 1 1.2233 13.080 0.0000 0.000
+D+Lr+H 2 0.1868 6.940° Lr Only -0.0141 1.221

Vertical Reactions ’ Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2 Support 3
Overall MAXimum 7.107 20.193
Overall MiNimum 0.735 2.335
D Only 0.735 2335
LrOnly 7.107 20.193

3F




File: 2021.3.ecb

Steel Beam ' - Saftware copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 , : S.E. CONSULTANTS'

DESCRIPTION: CB-4 Walkway 0830-21 (17704) r2
CODE REFERENCES

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties
Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam bracing is defined as a set spacing over all spans E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

Unbraced Lengths

First Brace starts at 1.0 fi from Left-Most support
Regular spacing of lateral supports on length of beam = 6.0 ft

D(0.16)Lr2.05) D(0:17)1.r2.23) D(0.17)Lr2.23) D(0.17}Lr223) D(0.17)Lr2.23) D(0.17)Lr199) (0.17)Lr1.74) D{0.17) Lr1.74)
; e e e i i x S

sje

g W10x12 P W10x12 %’
Span = 23.333 ft Span = 24.667 ft .
(. I J
I T 1
Applied Loads . Service loads.entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Load(s) for Span Number 1
Point Load : D=0.160, Lr=2.050k @ 1.0 ft

Point Load : D=0.170, Lr=2230k @ 7.0
PointLoad: D=0.170, Lr=2230k @ 13.0ft"
Point Load : D=0.170, Lr=2230k @ 19.0 ft

Load(s) for Span Number 2
PointLoad : D=0.170, Lr=2230 k @ 1.667 ft

Point Load : D=0.170, Lr=1.990 k @ 7.667 ft
Point Load : D=0.170, Lr=1.740k @ 13.667 ft

Point Load : D=0.170, Lr=1.740k @ 19.667 f

DESIGN SUMMARY | o

" Maximum Bending Stress Ratio =~ 0.883:1  Maximum Shear Stress Ratio = 0.166 : 1
Section used for this span ' W10x12 Section used for this span W10x12
Ma : Applied 27.565 k-t Va : Applied 6.231 k
Mn/ Omega : Allowable 31.207 k-t Vn/Omega : Allowable 37.506 k
Load Combination +D+Lr+H Load Combination +D+Lr+H
Location of maximum on span 23.333ft Location of maximum on span 23.333 ft
Span # where maximum occurs Span#1 Span # where maximum occurs Span #1
Maximum Deflection
Max Downward Transient Deflection 0.681 in Ratio = 410>=180.
Max Upward Transient Deflection 0.000 in Ratio = 0 <180.0
Max Downward Total Deflection 0.747 in Ratio = 375 >=150.
Max Upward Total Deflection -0.000 in Ratio = 357932 >=150,

. Maxirﬁum Forces & Stresses for Load Combinatioﬁs ”




File: 2021 3.¢6
Steel Beam Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Lic. # : KW-06002060 S.E. CONSULTANTS

DESCRIPTION: CB-4 Walkway 0890-21 (17704) r2

Load Combination Max Stress Ralios Summary of Moment Values Summary of Shear Values

Segment Length Span # M \ Mmax + Mmax-  MaMax Mnx Mnx/Omega Cb Rm VaMax  Vnx VnxOmega
+D+Lr+H
Dsgn.L= 0931 1 0.127 0.114 3.97 3.97 5212 321 1.74 1.00 4.26 56.26 37.51
Dsgn.L= 6.07ft 1 0.522 0.113 16.28 397 16.28- 52.12 3121 143 1.00 4.25 56.26 37.51
Dsgn.L= 5971t 1 0.636 0.052 16.28 13.49 1628 . 4278 2562 1.07 1.00 197 5626 37.51
Dsgn.L= 597 1 0432 0.079 13.49 -4.00 1349 52.12 3121 206 1.00 297  56.26 37.51
Dsgn.L= 4.39ft 1 0.883 0.166 -0.00 2757 . 2157 . 52.12 31.21 1.51 1.00 6.23 56.26 37.51
Dsgn.L= 1581t 2 0.883 0.166 -0.00 -21.57 2757 52,12 31.21 117 1.00 6.23 56.26 37.51
Dsgn.L= 6.02ft 2 0.569 0.166 519 -17.74 17.74 5212 3121 206 1.00 6.21 56.26 3751
Dsgn.L= 6021t 2 0.469 0.100 14.63 5.19 14.63 52.12 3121 134 1.00 374 5626 3751
Dsgn.L= 6.02ft 2 0.576 0.040 14.69 12.09 14.69 42.59 2550 1.07 1.00 1.51 56.26 37.51
Dsgn.L= 5.03ft 2 0.387 0.065 12.08 - 1209 52.12 31.21 1.63 1.00 245 56.26 37.51
Overall Maximum Deflections
Load Combination Span Max."“Deft  Locationin Span Load Combination Max. “+"Defl  Location in Span
+D+Lr+H 1 0.7474 9.987 0.0000 0.000
+D+Lr+H 2 0.7370 14.307 ‘Lr Only -0.0008 0.296
Vertical Reactions : Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3
Overall MAXimum 3.868 10.450 2121
Overall MiNimum . . 0.39%4 1.208 0.324
D Only 0.394 1.208 0.324
Lr Only ) 3.868 10.450 2.121




S.E. Consultants
5800 E. Thomas Rd

Scottsdale, Az
Column Loads COLUMNS C-1 THRU C-4
Gravity Loads Column Check -
Dead Load = 10.00 psf Use Column s Fy= 46 ksi
Live Load = 36.60 psf HSS10"x10"x1/4" Fa= 249 ksi
Column Clear Height = 14.00 feet Depth = 10 in.
Tributary Width to Column = 34.78 feet A= 8.96 in.A2
Maximum Reaction to Column = 32.50 kips S= 28.3 in.A3
r= 3.97 in.
Effective Tributary to Column R/(LL+DL = 697.42 ft"2 K= 1.5
Total Dead Load to Column = 6.97 kips Pr = 32.50 kips
Pc = 145.00 kips
Wind Loads (Service) Pr/Pc = 022> 02
Wind Uplift Pressure (Wp) = 13.96 psf
Total Wind Uplift = Wp™* Te = 9.74 kips Mr = 33.49 k-t
Total Wind Uplift to Column = 2.77 kips Mc = 61.30 k-ft
Eq #1: Pr/Pc + 8/9(Mr/Mc) <1.0
0.71 < 1 Column O.K.
Lateral Wind Loads (Service) Eq #2: Pr/i2Pc + MriM¢ <1.0
Lateral Wind Pressure = 37.34 psf < 1 Use Eqn #1
Height of Exposed Fascia = 2.5 feet
Total # of Lateral columns = 2 @ Mmax =33.5 ft-kips @
Effective .Column Height = 17.05 ft.aet — \- Rmax =3.2.5 .Kips _/' H=2.5'
Lateral wind load to each column = 1.62 kips  —| (4) - 5/8 in. dia. bolts il
Moment due to wind loading = 33.49 ft-kips Top Connection
Worst Case Moment = 33.49 ft-kips Number of Bolts = 4 Capacity of Connection
Worst Case Lateral Load = 1.96 kips Size of Bolts = 0.625 32.625 ft-kips
<== Wind Loading Controls (o.k.)
Earthquake LateraIILongitudinaI Load to Column - 2018 IBC
Risk Category = Il Sos = 0.128
Seismic Design Category = B Soi = 0.133
I (SITE CLASS D) = 1
Ss = 12.00 % V= Sds/[RN] = 0102 W (12.8-2)
S1 = 8.30 % V= 8di/[(R/N)T] = 0370 W (12.8-3: T<TL)
Swms = 0.192 V=0.044*Sds*1l > (= 0010 W  (12.8-5)
Sm = 0.199 V=05*S1/{RA] = NA W  (12.8-6)
R (Cantilevered Steel Moment Frame) = 1.25 (Ordinary)
T =0.035 * (hn)*0.75 = 0.287 Total D.L. + 20% snow to Column = 12.079 kips
p Reliability/redundancy Factor = 1 . V (Controls) Cs = 0.102
Eh=p*Qe  (Factored) .7xs§ = 0.866 kips Ev=0.2*Sds*D = 0.179 kips
Earthquake Moment to Column M = 14.763 ft-kips

Use: HSS10"x10"x1/4" Column (46 ksi) w/ (4) - 5/8 in. dia. bolts Column to Crossbeam

The most critical load condition is with moments due to lateral wind loading and DL only applied to the structure

S.E. Job #: O%Q\b -Z'\
Preliminary Unless Sealed on 4 A
Arning Job #: \ -? '7 OL\ Cover Sheet Sheet #:



Column Loads

S.E. Consultants
5800 E. Thomas Rd
Scottsdale, Az

COLUMNS C-5 THRU C-8

Gravity Loads Column Check
Dead Load = 15.00 psf Use Column + Fy= 46 ksi
Live Load = 100.00 psf HSS6"x6"x1/4" Fa= 26.8 ksi
Column Clear Height = 14.00 feet Depth = 6 in.
Tributary Width to Column = 29.95 feet A= 5.24 in.A2
Maximum Reaction to Column = 12.50 kips S = 9.54 in"3
r= 2,34 in.
Effective Tributary to Column R/(LL+DL= 108.70 ft"2 K= 1.5
Total Dead Load to Column = 1.63 kips Pr = 12.50 kips
Pc = 73.60 kips
Wind Loads (Service) Pr/Pc = 017 < 02
wind Uplift Pressure (Wp) = 13.96 psf
Total Wind Uplift = Wp *Te = 1.52 kips Mr = 20.11 k-ft
Total Wind Uplift to Column = -0.11 kips Mc = 25.70 k-t
** NO INSPECTION HOLES TO BE USED **
Eq #1: Pr/Pc + 8/9(Mr/Mc) <1.0
< 1 Use Eqn. #2
Lateral Wind Loads (Service) Eq#2: Pri2Pc + Mr/Mc <1.0
Lateral Wind Pressure = 22.40 psf 0.87 < 1 Column O.K.
Height of Exposed Fascia = 2.5 feet
Total # of Lateral columns = 2 @, Mmax =20.12 fi-kips @
Effective Column Height = 17.05 feet ) I \_ Rmax =12.5 Kips —/1 H=2.5'
Lateral wind load to each column = 0.84 kips  —» ﬂ (4) - 5/8 in. dia. bolts v
Moment due to wind loading = 20.11 ft-Kips Top Connection
Worst Case Moment = 20.11 ft-kips Number of Bolts = 4 Capacity of Connection
Worst Case Lateral Load = 1.18 kips Size of Bolts = 0.625 23.62 ft-kips
<== Wind Loading Controls (o.k)
Earthquake LateralILongitudinaI Load to Column - 2018 IBC
Risk Category = n Sos = 0.128
Seismic Design Category = B Soi = 0.133
I (SITE CLASS D) = 1
Ss = 12.00 % V= Sds/[R/] = 0102 W (12.8-2)
S = 8.30 % V= 8di/[(RN)T] = 0.370 W (12.8-3: T<TL)
Swms = 0.192 V=0044*Sds*| > .(= 0010 W  (12.8-5)
Smi = 0.199 V=05*81/[R/] = NA W (12.8-6)
R (Cantilevered Steel Moment Frame) = 1.25 (Ordinary)
T =0.035* (hn)*0.75 = 0.287 Total D.L. + 20% snow to Column = 3.804 kips
p Reliability/redundancy Factor = 1 V (Controls) Cs = 0.102
Eh=p*Qe  (Factored) .7xs§ = 0.273 kips Ev = 0.2*Sds*D = 0.042 kips
Earthquake Moment to Column M= 4.649 ft-kips

Use: HSS6"x6"x1/4" Column (46 ksi) w/ (4) - 5/8 in. dia. bolts Column to Crossbeam

The most critical load condition is with moments due to lateral wind loading and DL only applied to the structure

sedobtt. () 8q O—Zl
Arning Job #: \ —~l -7 Og_\

Preliminary Unless Sealed on
Cover Sheet

Sheet #: 4 B



S.E. Consultants
5800 E. Thomas Rd
Scottsdale, Az

Connection At Footing COLUMNS C-5THRU C-8 _ 14 in,
Column Loading

Gravity Load (P) = 163 Kips /—\/
Maximum Moment to Column = 20.11 ft-kips P 6in. |
Wind / Seismic Reduction? (Y/N) = N Lg ) !
Gravity Load (P) * (.6) = 0.98 kips T )
Moment to Column = 20.11 kip-ft Lg
kd ! v
IFv=Tb + P - fe Wb — Sy Kds T
2 L2} u 10in. JNg
TM=Sbolts + fo- Wplate- - (Wplé‘te - E”_') “M12
2 2 3 A
Allowable Comp. to Concrete (fe) = 1 ksi Tb:(kd_fc_ Wpla!e) o N
Column Width (Cw) = 6 in. 2
Gusset Length (Lg) = 4 in.
Gusset Height (Lg) = 8 in. P .
Base Plate Width (Wplate) = 14 in. |‘ 14in.
Bolt Spacing = 10 in.
Solve above formulas for kd: = 32.78 in. 3.22 in. 4 in.I o} ] o
2 out in
Maximum Bolt Tension (Tb) = 21.56 kips 1 1/4" Dia A-36 Bolts = 23.4 kips/bolt
/ (2) Bolts 10.78 kips/bolt L_/‘

2 Bolts per side
Use 1 1/4" x 1'-11" Embed F1554 (grade 36) Anchor Bolts (Headed Studs)
Base Plate & Gusset

kd < Lg Use Egn. #1=> Mp:ﬁ;-Ei.-Wplam-{(Lg ~-kd) + g-kd]
Gusset Thickness = 0.5 in. 2 3
Plate Thickness (T) = 0.75 in.
Maximum Moment to Plate (Mp) =  65.92 kips-in Mp=[ (kd - Lg) 12 Wplate] . (1 _kd- LS)’LSQ_WpIaﬁe
Fb = 36 ksi kd 2 2 3
Fb (allowable) = 27 ksi
Sx Required (Mp/Fb) = 2.44 in*3 Mp=Tb-Lb
Section Properties of "Double Tee" Gusset \
Part A % A A2 o lo+AyR2 y(_1.)"_.H._._._._-__—'ﬂ._._'
Base Plate 0.75 in. x 14 in, PI 10.50 0.38 394 148 049 197  y(c .
Gusset  (2)0.5in.x 4 in. P| 4 2.75 11 3025 533 3558 14 in. i
= 1450 14.94 37.55
Ay(c)y*2 15.39
y(c) = 1.0302 in. Ix = 22.16 in*4
¥(1) = 3.7198 in.
Sx=Ix / y(1) = 5.96 in”3 Base Plate O.K.

Use 0.75 in. x 14 in. x 14 in. Base Plate w (2) 4 in. x 8 in. x 0.5 in. Gusset each side

* FOOTINGS THAT ARE DESIGNED BY OTHERS ARE ASSUMED ADEQUATE FOR DESIGN REQUIREMENTS OF THESE ANCHORS.

sk Job# O ? - l
° 8 O t Preliminary Unless Sealed on ] 5B
Arning Job #: l j 47 Ogl Cover Sheet Sheet #:



S.E. Consultants
5800 E. Thomas Rd

Scottsdale, Az
Connection At Footing COLUMNS C-1 THRUC4 _ 18 in. .
Column Loading ) -
Gravity Load (P) = 6.97 kips
Maximum Moment to Column = 33.49 ft-kips P 10 in.
Wind / Seismic Reduction? (Y/N) = N Lg X .
Gravity Load (P) * (.6) = 4.18 kips i
Moment to Column = 33.49 kip-ft Lg
kd h v
IFv=Tb + P - fc Wb — >y Kdja T
2 Lo ﬂ uin. Iy
$M=Sbolts + - Wplate- o (Wplm - E) ~M 12

2 2 3 A
Allowable Comp. to Conerete (fc) = 1 ksi Th= (kd-ﬂ:‘Wplm) _Pp v‘
Column Width (Cw) = 10 in. 2
Gusset Length (Lg) = 4in.
Gusset Height (Lg) = 8 in. J R
Base Plate Width (Wplate) = 18 in. ) 18in.
Bolt Spacing = 14 in.
Solve above formulas for kd: = 4479 in. 3.21 in. 4 in.I o} o]

2 out in .
Maximum Bolt Tension (Tb) = 24.70 kips 1 1/4" Dia A-36 Bolts = 23.4 kips/bolt
/(2) Bolts = 12.35 kips/bolt
e

2 Bolts per side

Use 1 1/4" x 1'-11" Embed F1554 (grade 36) Anchor Bolts (Headed Studs)
Base Plate & Gusset

kd < Lg Use Eqn. #1=> M_p=fc-E-Wp]aw[(Lg -kd) + E-kd]
Gusset Thickness = 0.5 in. 2 3
Plate Thickness (T) = 0.75 in.
Maximum Moment to Plate (Mp) =  84.57 kips-in Mpg[ (kd - Lg) 'ng'wmm ] . (1 kd- LS)_LSZ' Wplate
Fb = 36 ksi ked 2 2 3
Fb (allowable) = 27 ksi
Sx Required (Mp/Fb) = 343in"3 Mp=Tb-Lb
Section Properties of "Double Tee" Gusset .
Part A % A A2 lo lo+tAy2  y (_1.)"___“‘ _____________ ‘l_]r _____
Base Plate 0.75 in. x 18'in. Pi 13.50 0.38 506 1.90 063 253  y(c |
Gusset (2)05in.x4in. Pl 4 2.75 11 3025 533 3558 18in. i
= 17.50 16.06 38.11
Ay( c)y*2 14.74
y(c) = 09179 in. Ix= 23.37 in*4
v(1) = 3.8321in.
Sx=Ix / y(1) = 6.10 in*3 Base Plate O.K.

Use 0.75in. x 18 in. x 18 in. Base Plate w (2) 4 in. x 8 in. x 0.5 in. Gusset each side

* FOOTINGS THAT ARE DESIGNED BY OTHERS ARE ASSUMED ADEQUATE FOR DESIGN REQUIREMENTS OF THESE ANCHORS.

S.E. Job #: O 8 q - I
O Z Preliminary Unless Sealed on 5 A
Arning Job #: Cover Sheet Sheet #:
(110Y



Spread Footing Design

Footig Resistance Against Overturning_

S.E. Consultants
5800 E. Thomas Rd
Scottsdale, Az

COLUMNS C-2, C4, C-6, AND C-8 ONLY

Applied Overturning Moment
D.L. of Structure

Length of Footing

Width of Footing

Thickness of Footing

Dead Load of Footing

Volume of Earth in 30 deg Cone
Dead Load of Earth

Total D.L.

D.L. Resisting Moment (DL+WL)
D.L. Res Mom (DL+.75(WL+SL))

Required Factor of Safety
F. of S. Against Overturning

33.49 fi-kips
12.97 kips
6.75 feet
6.75 feet
30 in.
17.09 kips
48,77 ftA\3
4.88 kips
34.94 kips

117.91 ft-kips
182.53 ft-kips

1.67
3.52

Note: F.of S. Over 1.67 satisfies .6DL combo

Overturning O.K.

Dead Load Resistance Against Uplift

Soil Bearing Check

Allowable Soil Pressure
Increases for Width OR Depth

Allowable S. P. w/ Increases

Applied Overturning Moment
Snow or Roof Live Load
D.L. of Structure

Footing D.L. - Existing Soils
Total Vert. Load

e'= (Mr-OTM}/ Total Vert. Load

e=L/2-¢

L/6 =

RESULTANT IN MIDDLE 1/3
S.P.=P/A+/-M/S

Soil Pressure (overturning)
Soil Pressure (gravity)

1500 psf
0
1500 psf

33.49 ft-kips
25.53 kips
12.97 kips
5.69 kips
4419 kips
4.163 feet
-0.788 feet
1.125 feet

1460.0 psf
845.0 psf

Soil Bearing O.K.

* Worst Case Combination: DL+.75(WL+SL/RLL)

FOOTING REINFORCING

Applied Uplift Load - Totatl Wind = 9.74 kips
D.L. of Structure = 12.97 kips
Volume of Earth in 30 deg Cone = 48.77 fi*3
Dead Load of Footing = 17.09 kips
Dead Load of Earth = 4.88 kips
Total Dead Load Resistance = 34.94 kips
F. of S. Against Uplift = 3.59
Uplift 0.K.
Weight of Column Surround = 6.00 kips
[T 18] 18] U
25
o o] o 0
) 6.75 x 6.75' !

*BOTTOM OF FOOTING TO BE AT FROST DEPTH

* NO SOILS REPORT KNOWN

fc

fy

d

M, Moment

Mu, Ultimate Moment=1.7 M
Assume a one foot strip

Mu, = 1.7 M/ Width of Footing
Beta

Phi

rho, balanced

m

Rn 49.545 psi =
rho, (act)

rho, (req'd.)

Req'd. As

Total As Req'd.

Total As Req'd. (Wind or Seismic)
8 6's As

Reinforcing O.K.,

Use: 6.75' x 6.75' x 30 in. Spread Footing
With (8) # 6 Bars (12 in. Max. Spacing)
ORS. Horizontally each way at the top and bottom of footing. (3" Min Clearance)

S.E. Job#: DBQQ-Z'
Arning Job #: la-l 3 OL—{

Preliminary Unless Sealed on
Cover Sheet

2500 psi

60000 psi
26 inches
33.492 ft.-kips
56.937 ft.-kips

8.435 ft.-kips
0.85
0.85
0.018
28.235
0.050 ksi
0.0008
0.0009
0.324 sq.in./ft.
2,187 sq.in.
2.187 sq.in.
3.53 sq.in.

Sheet #:



S.E. Consultants
5800 E. Thomas Rd

Scottsdale, Az

Cube Footing Design COLUMNS C-2, C4, C-6, AND C-8 ONLY

Footing Resistance Against Wind

Footing Width x Length = 4 feet Allowable lateral soil bearing (Pa) = 0.3 ksf
Footing Depth (d) = 11 feet Allowable Increase Per Foot of Depth = 0 ksf/ft
Column Height (H) = 17.05 feet Average Allowable w/ Increases = 0.300 ksf
Maximum Lateral Load (p) = 1.96 kips
Footing Diagonal Length (b) = 5.66 feet
S1=(d/3)*Pa = 1.1
A=234"p/(81*b) = 0.74 feet
Steel Reinforcement
Designed per IBC .formula: Steel Tensile Capacity = 21.6 ksi
Max Tension to Footing = 24.70 kips
d Area req per side. (As) = 1.44 in"2
Use: As
d required = 4,09 feet (Min)  (9) #4 bars per side, 32 Total 1.764 in*2
Depth O.K. (6) #5 bars per side, 20 Total 1.842 in*2
Soil Bearing Check (5) #6 bars per side, 16 Total 2.205 in*2
Area of Footing - = 16 ft.A2 All veritical rebar require standard hooks
Allowable soil bearing pressure = 1500 psf
Allowable w/ depth increase = 1500 psf
Load to Footing = 38.50 kips
Volume of Footing = 176 fth2
Max pressure at footing = 2406 psf Soil Bearing Fails, See Skin Friction
(3) #3 ties A .
Allowable Skin Friction (Pa/6) = 250.00 Ib/ft top 5" vgrtlcal
Skin Surface (Excludes top 12) = 160.00 ftr2 reinforcement
Skin Friction = 40.00 kips Skin Friction O.K.
Uplift Resistance #ties @[ 1
DL of Structure = 12.97 kips 12"oc.
Volume of earth within 30 deg. Cone = 876.17 ft"3
Min of D.L of Earth or Skin Fricion = 40.00 kips v
Dead load of footing = 26.4 kips 5
Total resistance against uplift = 79.37 kips * NO SOILS REPORT KNOWN
Uplift to column = 9.74 kips Uplift O.K.

Use: 4' x 4' x 11" Cube Footing
With (9) #4 bars per side, 32 Total

S.E.. Job #: quo_ 7 ‘
Arning Job #: (N0 Ll

Preliminary Unless Sealed on

Cover Sheet

Sheet #:



Caisson Footing Design

Footing_j Resistance Against Wind

S.E. Consultants
5800 E. Thomas Rd
Scottsdale, Az

COLUMNS C-2, C-4, C-6, AND C-8 ONLY

Footing Diameter
Footing Depth (d)
Column Height (H)

Maximum Lateral Load (p)
Footing Diagonal Length (b)

S1=(d/3)*Pa
A=234"p/(S1*b)

Designed per IBC formula:

Soil Bearing Check

Area of Footing

Allowable soil bearing pressure

Allowable w/ depth increase

Volume of Footing

Load to Footing

Max pressure at footing

Allowable Skin Friction (Pa/6)
Skin Surface (Excludes top 12")

Skin Friction

Uplift Resistance

DL of Structure

Volume of earth within 30 deg. Cone
Min of D.L of Earth or Skin Fricion

Dead load of footing

Total resistance against uplift

Uplift to column

= 3 feet  Allowable lateral soil bearing (Pa) = 0.3 ksf
= 17.5 feet  Allowable Increase Per Foot of Depth = 0 ksf/ft
= 17.05 feet  Average Allowable w/ Increases = 0.300 ksf
= 1.96 kips
= 3.00 feet
= 1.2
= 1.28 feet
Steel Reinforcement
Steel Tensile Capacity = 21.6 ksi
Tension to Footing per half = 24.70 kips
L. 436-h Steel req., 1 side (As) = 1.14 in*2
A Total Steel req'd. = 2.54 in"2
Use: As
= 5.55 feet (Min) (14) #4 bars 2.744 in"2
Depth O.K. (10) #5 bars 3.07 in*2
(6) #6 bars 2.646 in"2
= 7.07 ft.A2 All veritical rebar require standard hooks
= 1500 psf
= 1500 psf
= 123.68 ft"2
= 38.50 kips
= 5447 pst  Soil Bearing Fails, See Skin Friction
= 250.00 lbfft (3) #3 ties |1 |} vertical
= 15551 ftA2 top 5" 11| reinforcement
= 38.88 kips Skin Friction O.K.
wtes@l | 7.8
= 12.97 kips 12" o.c.
= 2706.79 ft"3
= 38.88 kips
= 18.55 kips @:"
= 70.40 kips * NO SOILS REPORT KNOWN
= 9.74 kips  Uplift O.K.

Use: 3' Diameter x 17.5" Caisson Footing
With (14) #4 bars vertical.

S.E. Job #: O Bclo-Z]

Arning Job #:

1N oy

Preliminary Unless Sealed on
Cover Sheet Sheet #:



ASD SERVICE LEVEL REACTIONS FOR FOUNDATION DESIGN

LOAD CASE SHEAR | VERTICAL | MOMENT

CoLUMN LOATN S C1,C3C5,C7 (K'\F/’S) (K'TD-S) (K'MFT) |

DEAD | A 3.\0 O

LIVE O -5 O

SNOW | o 24,30 O
WIND 1 - TRANSVERSE 7% 47 1451
WIND 2 - TRANSVERSE 73 -4,37 J4:iS1

WIND 3 - LONGITUDINAL St Y7 e
WIND 4 - LONQITUDINAL S 437 , )ia.
SEISMIC 57 1O8 QN

M
[ ——V/
NOTES:

1. SIGN CONVENTION SHOWN DENOTES POSITIVE FORCES.
2. THE REACTIONS PROVIDED DO NOT INCLUDE THE DEAD
WEIGHT OR WIND/SEISMIC REACTIONS DUE TO CANOPY
" COLUMN WRAPS, IF PRESENT.
3. ALL REACTIONS PROVIDED REPRESENT ASD SERVICE
LEVEL REACTIONS. WIND LOAD REACTIONS ARE PROVIDED
AS 0.6*ULTIMATE VALUE AND SEISMIC LOAD REACTIONS
ARE PROVIDED AS 0.7*ULTIMATE VALUES.
4. ALL REACTIONS SHOWN ARE AS A WORST CASE CONDITION

PRELlMINARY UNLESS SEALED ON EACH SHEET OR ON COVER SHEET

;lob: l 7 70’1{

Date: 5‘2 ( By:

AW Job N QBN IsH: 9

S.E. CONSULTANTS, INC.




