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HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

' File = Z'projects\2016PR-{118270H-1\16270H-1 ECB

‘Wood Beam 3 _ ENERCALG, INC. 1983-201, Bulid:6.16.6.7, Ver6.16.6.30 |

Lic #: KW-06005543 Licenses : HAYDEN CONSULTING ENGINEERS
Description : Norih West Rafters

CODE REFERENCES

Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design £b - Tension 2,600.0 psi E : Modulus of Efasticity
Load Combination ASCE 7-10 Fb - Compr 2,600.0 psi Ebend- xx 1,900.0ksi
Fc-Prl 2,510.0 psi Eminbend - xx 965.71 ks
Wood Species  : iLevel Truss Joist Fc - Perp 750.0 psi
Wood Grade  : MicroLam LVL 1.9 E Fv 285.0 psi
Ft 1,555.0 psi Density 42.0pct
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0 033 Lr(0.04) S(0 bEY*" pid bk 0.0 s(0.06)
\i Y Y v v v v
¥ o f
| !
. %
2.1.75x9.5 2-1.75x9.5
Span = 2,50 t Span = 14,50 ft
Applied Loads s A Service loads entered. Load Factors will be applied for calculations,
Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load : D=0.0180, Lr=0.020, S=0.0250 ksf, Tributary Width = 2.0
PointLoad: L=1250k @ 250 ft

Load for Span Number 2
Uniform Load : D =0.0180, Lr=0.020, 8=0.0250 ksf, Tributary Width=2.0ft
PointLoad: L=1250k @6.50 ft

_DESIGN SUMMARY .

Maximum Bending Stress Ratio = 0.47¢ 1 Maximum Shear Stress Ratio =
Section used for this span 2-1.75x9.5 Section used for this span 2-1.75%8.5
fb: Actual = 1,238.21psi fv : Actual = 43.18 psi
FB: Aliowable = 2,600.00psi Fv : Allowable = 285.00 psi
Load Combination +D+L+H Load Combination +0+L+H
Location of maximum on span = 6.4801t Location of maximum on span = 25001
Span # where maximum occurs = Spen#2 Span # where maximum cccurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.287 in Ratio= 605>=380
Max Upward Transient Deflection -0.153 in Ratio= 392 >=360
Max Downward Total Deflection 0.367 in Ratio= 474 >=240,
Max Upward Total Deflection -0.193 in Ratio = 310>=240.




HAYDEN
ENGINEERS

STRUCTURAL | CIVIL

File = Zprojocts 01 6PR~ 1116270H- 111627061 £CB
Wood Beam ENERCALC, INC. 19832016, Buid:6.1

{ic.#: KW-05005843

Description : South West Rafters

CODE REFERENCES

Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 2600 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - Compr 2600 psi Ebend- xx 1900ksi
Fe - Pri 2510 psi Eminbend - xx 965.71ksi
Wood Species : Trus Joist Fc-Perp 750 psi
Weod Grade  :MicroLam LVL 19 E Fv 285 psi
Ft 1555 psi Density 42pci

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

[40.03) Lr(0.04) S16.08151 . D(0.04{1870.041 5(0.05)
# Y v ¥ E v v v v
» X
| | ]
n : i
R R
2-1.75x9.5 2-1.75x9.5
Span =250 8 Span=17.04
Applied Loads . Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loads
Load for Span Number 1

Uniform Load : D =0.0150, Lr=0.020, S=0.0250 ksf, Tribulary Width =201
Point Load; L=1250k @250 #

Load for Span Number 2
Uniform Load : D =0.0150, Lr=0.020, §=0.0250ksf, Tributary Width=2.01t
PointLoad: L=1250k @ 8.0#

DESIGN SUMMARY

Maximum Bending Stress Ratio = 0.582 1 Maximum Shear Stress Ratio
Section used for this span 2-1.75x9.5 Section used for this span
fb : Actual = 1,514.00psi fv: Actual = 44.05 psi
FB : Allowable = 2,600.00psi Fv : Allowable = 285.00 psi
Load Combination +D+L+H Load Combination +D+H+H
Location of maximum on span = 7.978f Location of maximum on span = 2.500 1t
Span # where maximum occurs = Span#2 Span # where maximum oceurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.467 in Ratio= 438 >=240,
Max Upward Transient Deflection -00.209 in Ratio = 2886 >=240,
Max Downward Total Deflection 0.642 in Ratio= 317>=180.
Max Upward Total Deflection -0.286 in Ratio= 208 >=180,
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Wood Beam
fLic. # : KVU-06005543
Description : North-East

~ CODE REFERENCES

Se EN CONSULTING ENGINEERS |

Flle = Z\projects\2016PR~1118270H~1\16270H~1.ECS
ENERCALC, INC. 1983-2016, Bulld:6.16.6.7, Yer.16.6.30

Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method ; Allowable Stress Design £b - Tension 2,600.0psi E. Modulus of Efasticity
Load Combination ASCE 7-10 Fb - Compr 2,600.0 psi Ebend- xx 1,800.0ksi
Fc - Pril 2,510.00psi Eminbend - xx 865.71 ksi
Wood Species : Trus Joist Fc- Perp 750.0psi
Wood Grade  : Microlam LVL 1.9 E Fv 285.0 psi
Ft 1,555.0 psi Density 42.0pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
L(1.28)
D(0.03) L{0 043 §(0 05)
A7 v v 1 ¥
*
| T
i .
b oo
X
1.78x8.5
Span = 15,50 ft
Applied Loads Service loads entered, Load Factors will be applied for calculations

Beam self weight calculated and added to loads
Uniform Load : D=0.01580, Lr=0.020, S=0.0250ksf, Tributary Width =201t
Point Load : L=1250k @ 1.50

DESIGN SUMMARY

Maximum Bending Stress Ratio 2 0.447. 1 Maximum Shear Stress Ratio . :
Section used for this span 1.75x8.5 Section used for this span 1.75x9.5
fb : Actual = 1,336.97psi fv ; Actual = 123.92 psi
FB : Allowable = 2,990.00psi Fv : Allowable = 285.00 psi
Load Combination +D+).750L+0.750S+H Load Combination +D+L+H
Location of maximum on span = 6.5051t Location of maximum on span = 0.0001t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.275 in Ratio= B876>=240,
Max Upward Transient Deflection 0.000 in Ratio = 0<2400
Max Downward Total Deflection 0.552 in Ratio= 337 >=180.
Max Upward Total Deflection 0.000 in Ratio= 0<180.0
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Wood Beam
BLic. #: KW-0600554

Description : south-sast

CODE REFERENCES

File = Z:projects\2016PR~IMB270H~ 1EZ70H-1ELS &
& Bulld8.18.6.7, Ver6,16.6.30

ENER
nsee

CALG, INC. 1983201

HAYDEN CONSULTING ENGINEERS

Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10

Load Combination Set : ASCE 7-10
Material Properties

DOF— <

Analysis Method : Allowable Stress Design Fb - Tension 2,600.0psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - Compr 2,600.0psi Ebend- xx 1,900.0ksi
Fc-Prl 2,510.0psi Eminbend - xx 965.71ksi
Wood Species  : Trus Joist Fc - Perp 750.0 ps!
Wood Grade  : MicroLam LVL 1.9 E Fv 285.0 psi
Ft 1,855.0 psi Density 42.0pcf
Beam Bracing . Beam is Fully Braced against lateral-torsional buckling
L{t 25 -
[{0.03) 11{0.04) S(.05)
3 v v v
3
)
(o]
¥a
1.75x9.5

Applied Loads

Gpan=11.01

Service loads entered, Load Factors will be applied for calculations.

Beam self weight calculated and added to loads

Uniform Load : D=0.0150, Lr=0.020, S=0.0250 ksf, Tributary Width = 2.0t

PointLoad: L.=1.250k @ 3.0 ft

_DESIGN SUMMARY .
Maximum Bending Stress Ratio
Section used for this span

fbo @ Actual
FB: Allowable

Load Combination
Location of maximum on span
Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection
Max Upward Transient Deflection
Max Downward Total Deflection
Max Upward Total Deflection

woan

o

0.551 1 Maximum Shear Stress Ratio

1.75x9.5 Section used for this span
1,432.67psi fv : Actual
2,600.00psi Fv . Allowable
+D+H+H Load Combination
3.011#t Location of maximum on span
Span#1 Span # where maximum occurs

0.190 in Ratio= B95>=240,
0.000 in Ratio = 0<2400
0.242 in Ratio= 544 >=180.
0.000 in Ratio = 0<1800

o8

# 0

96.92 psi
285.00 psi
+D++H

0.000 1t
Span# 1
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' File = Z:\projects\2016PR-1IBZ7OH~11B270H~1 ECE &

Wood Beam ENERCALC, INC. 1083-2016, Bull46.16.6.7, Ver6.16.6.30 |
Lic, #: KW-06008543 HAYDEN CONSULTING ENGINEERS
Description : Beam @ grid 1.75

CODE REFERENCES

Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 2400 psi E : Modulus of Elasticity

Load Combination ASCE 7-10 Fb - Compr 1850 psi Ebend- xx 1800ksi
Fo-Prl 1650 psi Eminbend - xx 950ksi

Wood Species : DF/DF Fc - Perp 650 psi Ebend- yy 1600ksi

Wood G?ade 1 24F - V4 Fv 265 psi Eminbend - yy 850ksi

Fi 1100 psi Density 31.2pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

L{2.5}

Dl 24 Lefli 28y S any

\ Y 3 ¥ Y
X Lo
& A
5.5x12
Span = .50 1t
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added fo loads
Uniform Load: D=0.0150, Lr=0.020, S=0.0250 ksf, Tributary Width =14.0ft
Point Load: L=250k @ 4.750 1t

DESIGN SUMMARY ; . DesignOK = |
Maximum Bending Stress Ratio = 0.328 1 Maximum Shear Stress Ratio = 0.207 : 1
Section used for this span 5.5x12 Section used for this span 5.5x12

fb : Actual = 904.08psi fv: Actual = 63.12 psi
FB : Allowable = 2,760.00psi Fv ! Allowable = 304.75 psi
Load Combination +D+),750L+0.7508+H Load Combination +D+0.750L+0.7508+H
Location of maximum on span = 47501 Location of maximum on span = 8.520ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.054 in Ratio= 2004 >=240.
Max Upward Translent Deflection 0.000 in Ratio= 0<2400
Max Downward Total Deflection 0.104 in Ratio=  1098>=180,
Max Upward Total Deflection 0.000 in Ratio= 0<180.0
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Flle = Z\projects\2015PR~1\16270H~1116270r~1 £C

'Wood Beam ENERCALC. INC, 1983-2015, Bullg6. 16.67, Ver£.16.6.3
Lic # | KW-06005543 . dcen EN CONSULTING NEE
Description : Beam @ south 2.

CODE REFERENCES

Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method : Allowable Stress Design Fb - Tension 2600 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - Compr 2600 psi Ebend- xx 1800ksi
Fc-Pril 2510 psi Eminbend - xx 965.71ksi
Wood Species  : Trus Joist Fe - Perp 750 psi
Wood Grade  : Microbam LVL 1.9 E Fy 285 ps§
Ft 1555 psl Density 42 pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D{0.1675) LX0.25) 51031253 "
b A ¥ Y ¥
1
2.1.75x8.5
s s it S :
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Uniform Load : D =0.0150, Lr=0.020, S=0.0250 ksf, Tributary Width = 12.50 &
Pointload: L=250k@ 201t

DESIGN SUMMARY

Maximum Bending Stress Ratio = 0.381 1 Maximum Shear Stress Ratio =
Section used for this span 2-1.75x9.5 Section used for this span 2-1.75x9.5
fb : Actual = 989.32psi fv : Actual = 100.083 psi
FB : Allowable = 2,600.00psi Fv : Allowable = 285.00 psi
t.oad Combination +D+L+H Load Combination +DHAH
Location of maximum on span = 20164 Location of maximum on span = 0.0001t
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span# 1
Maximum Deflection
Max Downward Transient Deflection 0.043 in Ratio=  1825>=240.
Max Upward Transient Deflection 0.000 in Ratio= (<2400
Max Downward Total Deflection 0.069 in Ratio=  1137>=180.
Max Upward Total Deflection 0.000 in Ratio = 0<180.0
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f Steel Column
BLic #: KW-06005543
Description : Stanchion Pipe

Flle = Z'projecis\2016PR~11160625~1160825~1 ECS b
~ ENERCALC, INC, 1983-2016, Bulld'6.16.2.16, Ver6.16.2.18 |
icensee : HAYDEN CONSULTING ENGINEERS

Code References

Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
l.oad Combinations Used : ASCE 7-10

General information

Steel Section Name ; Pipe3xS Overall Column Height 1.0 #

Analysis Method : Allowable Strength Top & Bottom Fixity Top Free, Bottom Fixed
Steel Stress Grade Brace condition for deflection (buckling) along columns :

Fy : Steel Yield 38.0 ksl X-X (width) axis .

E : Elastic Bending Modulus 29,000.0 ks Unbracad Length for X-X Axis buckling = 1.0 f{, K= 2.1

Y-Y {depth) axis :
Unbraced Length for Y-Y Axis buckling = 1.0 f, K= 2.1

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 10.30 Ibs * Dead Load Factor
BENDING LOADS . ..
Lat. Point Load at 1.0 f: creating Mx-x, L= 5.0k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.9566 1 Maximum SERVICE Load Reactions ..
Load Combination +D+L+H Top along X-X 0.0k
Location of max.above base 0.0 # Bottom along X-X 0.0k
At maximum I?catxon values are .. . Top along Y-Y 0.0k
Pa: Axial 0.01030 k Bottom along Y-Y 5.0k
Pn/Omega : Allowable 59.457 k ;
Ma-x : Applied 5.0 kit Maximum SERV&CEOL;a;GD;:Iecﬁons S 1
Al Along Y-Y ; in at .Oft  above base
Mn-x / Omega ; Aflowable 5.228 k-t s
P 0.0 kft for load combination :+D+L+H
Mn-y / Omega : Allowable 5,228 kft Along X-X 00in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Ratio = 0.2732 1
Load Combination +D+L+H
Location of max.above bass 0.0 ft
At maximum location values are . , .,
Va: Applied 5.0 k
Vn/Omega : Allowable 18.302 &




