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AMC

4300 B Street   Suite 302 Snowden Mech EH

Anchorage, AK   99503 03/29/22

Ph:   907  562-3439

Fax: 907  561-5319 40-21-205

I.D.: Penthouse Mech Space

INPUT: Ref:

Mapped short period accel @ T=0.2 s: Ss = 1.500 g 11.4.2

Mapped acceleration @ T=1 s: S1 = 0.676 g 11.4.2

Mapped Long Term Transition Period: TL= 16 sec 11.4.6

Site class: Site Class E, 11.4.8 Exception 1? no 11.4.3

Basic seismic-force-resisting system: 12.2.1

Lateral system: 12.2.1

Occupancy Category: 1.5.1

Building height: hn = 36 ft 12.8.2.1

Calculated fundamental period: Tc = s 12.8.2

Site-specific Ground Motion Analysis Required? 11.4.8

Cs Requirement based on 11.4.8: 11.4.8

BASE SHEAR CALCULATION: Ref:

Calculated acceleration site coefficient: Fa = 1.20  11.4.4

Calculated velocity site coefficient: Fv = 1.70  11.4.4

Adjusted short period acceleration: SMS = Fa*Ss = 1.800 g eq 11.4-1

Adjusted 1 sec. period acceleration: SM1 = Fv*S1 = 1.149 g eq 11.4-2

Design short period acceleration: SDS = 2/3*SMS = 1.200 g eq 11.4-3

Design 1 sec. period accel.: SD1 = 2/3*SM1 = 0.766 g eq 11.4-4

Control period 1: TO = 0.2*SD1/SDS = 0.128 s 11.4.6

Control period 2: TS = SD1/SDS = 0.638 s 11.4.6

Period threshold for 11.4.8 Exception 2: 1.5*Ts = 0.958 s 11.4.8

Response modification factor: R = 6.5 12.2.1

Overstrength Factor Ω0 = 3.0 12.2.1

Deflection Amplification Factor Cd = 4 12.2.1

Seismic importance factor: IE = 1.00 11.5.1

Seismic design category: SDC = D 11.6

Period coefficient: Ct = 0.020 12.8.2.1

Period exponent: x = 0.75 12.8.2.1

Approximate fundamental period: Ta = Ct*hn
x
 = 0.294 s eq 12.8-8

Upper bound period coefficient: Cu = 1.4 12.8.2

Upper bound period: Tu = Cu*Ta = 0.412 s 12.8.2

Fundamental period: T = 0.294 s 12.8.2

Default seismic response coefficient: Cs = SDS/(R/IE) = 0.185 eq 12.8-2

Upper bound response coefficient: Cs = SD1/(R/IE*T) 0.401 eq 12.8-3/4

Lower bound response coefficient: Cs = 0.044*SDS*IE = 0.053 eq 12.8-5

S1 > 0.6g lower bound coefficient Cs = 0.5*S1/(R/IE) = 0.052 eq 12.8-6

Controlling lower bound coefficient: Cs = 0.053 12.8.1.1

Controlling response coefficient: Cs = 0.185 12.8.1.1

Final Response Coefficient: Cs = 0.185

Controlling response coefficient: Cs(ASD) = Cs/1.4 = 0.132 12.8.1.1

No, Cs per 12.8-2

Default Cs - eq. 12.8-2 - 11.4.8 exception 2

*Seismically isolated & structures with damping on sites with S1 ≥ 0.6 require Site Specific Ground Motion Analysis

ASCE 7-16 EARTHQUAKE FORCES PER IBC 2018- Equivalent Lateral Force (ELF) Procedure

Client

Project

Project No.

Sheet of

Design by

Date

Checked by

Date
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Project: Date:

Engineer: Project #: 1 of 3

ASCE 7-16 Wind Analysis for Enclosed or Partially Open/Enclosed Buildings

Wind speed for the applicable wind category, V= 130 mph (basic wind speed/3-sec gust speed at 33 ft)

Wind Directionality Factor, Kd= 0.85 (Table 26.6-1)

Elevation (asl) of site, zg= 107 ft (Art. 26.9; elevation above sea level)

Ground Elevation Factor, Ke= 0.996 (Table 26.9-1)

Exposure: B (Art. 26.7.3)

Mean Roof Height, h= 37 ft (Spreadsheet maxes out at 110 ft)

Top of Parapet Height (from ground), hp= 37 ft

Enclosure: (Art. 26.2)

Roof Slope, θ= 0.0° Slope Converter:

=

W1 BUILDING PLAN

180 ft =W₂

Topographic Effects: (Fig 26.8-1)

Ridge, Escarpment, or Hill?

Height of Feature, H= 20 ft

K1=

100 ft K2=

γ =

50 ft K3=

Height of Building Site, z= 50 ft

H/Lh= 0.20

H/Lh for K1= 0.20 (Art 26.8.2)

Lh for K2 & K3= 100 Kzt= (1+K1K2K3)
2

μ= 0 Kzt= 1.00

12

Snowden

DV

Partially Enclosed

0.0° 0

N
o

te
 b

 i
n

F
ig

. 
2

6
.8

-1

125 ft =

2/4/2022

402021.105

Horiz. distance from halfway

up the hill to the top, Lh=

Distance upwind(-) or down(+)

from crest to building site, x=

None

     N
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Project: Date:

Engineer: Project #: 3 of 3

Components and Cladding - Part 1 (Art. 30.3) & Part 3 (Art. 30.5):

GCp Values from Roof Type:

Figure 30.3-2A

0.23 -1.41

N/A -1.63

0.23 -0.90

N/A -1.63

0.23 -1.93

N/A -1.81

0.23 -2.46

N/A -2.34

0.79 -0.88

0.79 -1.04

GCpi= ± qh= a = (H<60', FIG 30.3)

GCpi-OVHNG= ±

for buildings with:

h ≤ 60' : p = qh[(GCp)-(GCpi)] (Eq. 30.3-1)

h > 60' : p = q(GCp)-qi(GCpi) (Eq. 30.5-1)

-61 psf 22 psf

-46 psf N/A

-39 psf 22 psf

-46 psf N/A

-77 psf 22 psf

-62 psf N/A

-102 psf 22 psf

-87 psf N/A

-42 psf 38 psf

-49 psf 38 psf

0.90

N/A

N/A

0

39 psf

39 psf

-77 psf

10 SQUARE FEETZone

Main Int

-73 psf

-57 psf

-93 psf

5

Central Int

0.85

50 SF

27.1 psf

Central Int OH

-1.26

10 SF

W
A

LL

0.55

Zone

1

2

3

4

2

20 SF

0.27 -1.58

-2.14

-1.16

-0.94

Components and Cladding Wind Load Chart

-58 psf

-45 psf

12.5 ft

0.27

0.85

-2.30

-67 psf

-82 psf

-39 psf

-43 psf

1

20 SQUARE FEET

-0.83

-53 psf21 psf

-39 psf

N/A

21 psf

-44 psf

-39 psf

1-OH

1'

23 psf

N/A

Notes: qi = qh for all cases herein

            (+) pressures are always toward surface

-41 psf

-47 psf

N/A

23 psf

N/A

23 psf

N/ACorner OH

Int. Wall

Corner

23 psf

Edge Wall

Main Int OH

-1.94

-2.58

2-OH

3-OH

N/A -49 psf

5

3

4 35 psf

35 psf

21 psf

36 psf

1'-OH

-43 psf

-39 psf

-43 psf

N/A

20 psf

Edge

Edge OH -43 psf

N/A -63 psf N/A -53 psf

21 psf

-45 psf N/A -44 psf N/A

100 SQUARE FEET50 SQUARE FEET

36 psf

-50 psf

-63 psf

-73 psf

-37 psf

-41 psf

20 psf

20 psf

20 psf

R
O

O
F

N/A

-2.03

-2.66

-0.91

0.20

0.20

0.74

0.25

-0.94

100 SF

-1.10

Exact Solution

0.74 0.82

N/A

0.27

-3.20

0.30

0.30

0.30

0.90

2-OH

3-OH

N/A

1-OH

-1.70

-2.30

-3.20

-0.99

Flat or Gable

Snowden

DV

2/4/2022

402021.105

0.25

0.25

0.82

-1.29

-1.77

-2.14

0.20

-2.83

N/A

N/A

-1.59

-1.96

N/A

N/A

N/A

-1.60

-0.90

-1.60

-2.09

-2.88

-1.49

1'

1'-OH

N/A

0.30

N/A

-1.70

-0.90

-1.70

N/A

0.27

N/A

N/A

0.25

N/A

-1.65

-0.90

-1.65

-1.67

-0.90

-1.67

N/A

0.20
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Snow Load Project: Snowden

ASCE 7-16 Job Number: 402021.105

Section 7.3, p. 51-54 Date: 2/7/2022

Engineer: DV

Location ("Anchorage" or other): Anchorage

Anchorage, Eagle River, or Homer? Yes

Ground Snow Load, pg  = 50 psf Final pg: 50.0 psf

Elevation = 107 ft

Risk Category II

1.00 Table 1.5-2, p. 5

Exposure Factor, Ce  = 1.00 Table 7-3.1, p. 58

1.00 Table 7-3.2, p. 58

1.000 Figure 7-4.1, p. 59

Roof Slope Calculator: 0.00 :12 = 0.00°

Roof Pitch, θ = 0.00 deg

 Flat Roof Snow Load (per calc), pf = 0.7*I*Ce*Ct*pg = 35 psf Eq 7.3-1

Local Amendment Flat Roof Snow Load (if any), pf-local  = 40 psf

Req'd Sloped Roof Snow Load ps = pf-max *Cs = 40 psf Eq 7.4-1

Partial Snow Load:

Section 7.5, p. 54-57

Figure 7.5-1

Unbalanced Snow Load:

Figure 7-6.2, p. 57-61

0.0 psf
elevation 

addition

Importance Factor, Is =

Slope < 2.4deg or >30deg, Unbalanced loads need not be considered per 7.6.1, p. 57

Thermal Factor, Ct  =

Roof Slope Factor, Cs =

Slope < 2.4deg or >30deg, Partial loads need not be considered per 7.5.1, p. 57

All other structures

All Other Surfaces

9



Drifting per ASCE 7-16 Sect 7.7:
Job Name: Snowden

Ground Snow Load, pg = 50 psf RM Job Number: 402021.105

Basic Roof Snow Load, pf = 40 psf Engineer: DV

Importance Factor, Is = 1.0

Location: 1 2 3

Width of upper roof, 20' min lu 52.6 ft 67.6 ft 65.8 ft

Width of Lower Roof, 20' min in equation ll 76.5 ft 34.0 ft 63.3 ft

Difference in roof heights hr 12.0 ft 11.0 ft 11.0 ft

Is this a parapet or roof projection?
(if no = no change, if yes = 3/4 of drift per Sect 7.8)

no no no

hc = hr-hb hc 10.0 ft 9.0 ft 9.0 ft

Height of drift = Is
1/2

 * [(0.43 * lx
1/3

 * (pg+10)
1/4

 ) - 1.5], 

(limited to 60% of length of lower roof )
hd 3.0 ft 3.4 ft 3.3 ft

Governing direction (leeward or windward) leeward leeward leeward

Width of drift = 4*hd, 4hd
2
/hc, 8hc max W 11.9 ft 13.5 ft 13.3 ft

Density of snow = 0.13pg+14, 30pcf max g 20.5 pcf 20.5 pcf 20.5 pcf

Depth of balance snow load = pf/g hb 2.0 ft 2.0 ft 2.0 ft

Consider drift?    Is hc/hb > 0.2? YES YES YES

Added Snow Drift at high point Pmax= 61 psf 69 psf 68 psf

Added Snow Drift at low point Pmin= 0 psf 0 psf 0 psf

Location: 4 5

Width of upper roof, 20' min lu 36.0 ft 62.8 ft

Width of Lower Roof, 20' min in equation ll 14.6 ft 66.3 ft

difference in roof heights hr 11.0 ft 12.0 ft

Is this a parapet or roof projection?
(if no = no change, if yes = 3/4 of drift per Sect 7.8)

no no

hc = hr-hb hc 9.0 ft 10.0 ft

Height of drift = sqrt(Is) *[(0.43 * l
1/3

 * (pg+10)
1/4

 ) - 1.5], 

(limited to 60% of length of lower roof )
hd 2.5 ft 3.3 ft

governing direction (leeward or windward) leeward leeward

Width of drift = 4*hd, 4hd
2
/hc, 8hc max W 9.8 ft 13.0 ft

Density of snow = .13pg+14, 30 max g 20.5 pcf 20.5 pcf

Depth of balance snow load = pf/g hb 2.0 ft 2.0 ft

Consider drift? YES YES

Added Snow Drift at high point Pmax= 50 psf 67 psf

Added Snow Drift at low point Pmin= 0 psf 0 psf

\40\00\066\calcs\22-02-08_ASCE 7-16 Snow Basic + Partial & Unbal + Drift_updated_DVDrifting Last Revised: 11:42 AM on 2/9/2022
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Drifting per ASCE 7-16 Sect 7.7:
Job Name: Snowden

Ground Snow Load, pg = 50 psf RM Job Number:  402021.105

Basic Roof Snow Load, pf = 40 psf Engineer: DV

Importance Factor, Is = 1.0

Location: 0 6

Width of upper roof, 20' min lu 20.8 ft 19.1 ft

Width of Lower Roof, 20' min in equation ll 13.8 ft 14.6 ft

Difference in roof heights hr 12.0 ft 12.0 ft

Is this a parapet or roof projection?
(if no = no change, if yes = 3/4 of drift per Sect 7.8)

no no

hc = hr-hb hc 10.0 ft 10.0 ft

Height of drift = Is
1/2

 * [(0.43 * lx
1/3

 * (pg+10)
1/4

 ) - 1.5], 

(limited to 60% of length of lower roof )
hd 1.8 ft 1.7 ft

Governing direction (leeward or windward) leeward leeward

Width of drift = 4*hd, 4hd
2
/hc, 8hc max W 7.2 ft 7.0 ft

Density of snow = 0.13pg+14, 30pcf max g 20.5 pcf 20.5 pcf

Depth of balance snow load = pf/g hb 2.0 ft 2.0 ft

Consider drift?    Is hc/hb > 0.2? YES YES

Added Snow Drift at high point Pmax= 37 psf 36 psf

Added Snow Drift at low point Pmin= 0 psf 0 psf

\40\00\066\calcs\22-02-08_ASCE 7-16 Snow Basic + Partial & Unbal + Drift_updated_DVDrifting (2) Last Revised: 11:42 AM on 2/9/2022
11



Snow Load Project: Snowden

ASCE 7-16 Job Number: 402021.1

Date: 2/9/2022

Engineer: DV

Drift Summary

Label hd (ft) pd (psf) w (ft)

0 1.8 36.7 7.2

1 3.0 61.2 11.9

2 3.4 69.2 13.5

3 3.3 68.3 13.3

4 2.5 50.3 9.8

5 3.3 66.8 13.0

6 1.7 35.8 7.0

12
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Snowden Mechanical EH

40.2021.105 4/29/2022

Compare New Lateral Loads with Existing

Existing Roof Weight

Consider flexible diaphragm, spanning from Grid C to F

INPUTS:

existing DL = 20 psf PH roof DL = 10

0.2 S = 8 psf PH wall DL = 5

wood wall DL = 10 psf

conc wall DL = 100 psf (8")

Level 2 to 3, h = 13 ft

PH h = 11 ft

parapet h = 2.83 ft

EXISTING SEISMIC WEIGHT

Weight

Main area, L = 21.5 ft 74.6 k, roof (LxWx (DL + 0.2S))

W = 124 ft 155.9 k, concrete walls (2xL + W) * (0.5 x h + parapet h) * conc wall DL

north PH, L = 32 ft 8.3 k, roof (L x W) x (DL)

W = 13 ft 6.38 k, walls (2xW + L) x (PH h) x wood wall DL

south PH, L = 22 ft 4.0 k, roof (L x W) x (DL)

W = 9 ft 4.4 k, walls (2xW + L) x (PH h) x wood wall DL

Existing seismic W = 253.6 k

ADDITIONAL SEISMIC WEIGHT

Weight

new PH, L = 34 ft 4.8 k, roof (LxW) x (PH DL)

W = 14 ft 5.28 k, walls (2xL + 2xW) x PH h x PH wall DL

hkp pad, t = 3.5 in 5.25 k, hkp (L x W x t/12 x 150 pcf)

L = 15 15.3 k

W = 8

Additional seismic weight/existing seismic weight (at Grid Line F): 6.0% < 10%

Therefore, the exception of IEBC Section 806.3 is met and existing lateral system shall be permitted to remain unaltered.
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN D&E W/ DRIFT 3 LOAD BTWN GRIDS 4-6

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:21AM

Project Descr:

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

Material Properties

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

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

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

Uniform Load :  D = 0.020,  S = 0.040 ksf,  Tributary Width = 1.330 ft, (TYPICAL ROOF LOAD)
Varying Uniform Load :  S= 0.0->0.0690 ksf, Extent = 1.830 -->> 15.330 ft,  Trib Width = 1.330 ft, (DRIFT 3 LOAD)

.DESIGN SUMMARY Design N.G.
Maximum Bending Stress Ratio 1.001: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 8.224ft

102.21 psi=

=

2,024.00psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

168.19 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.608 : 1

14.603 ft=
=

2,026.22psi

Maximum Deflection

0 <240
178

Ratio = 0 <180

Max Downward Transient Deflection 0.784 in 234Ratio = <240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 1.031 in Ratio = <180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 15.330 ft 1 0.306 0.167 0.90 1.100 1.00 1.00 1.00 0.86 483.97 1584.00 0.20 131.631.00 22.03
1.00+D+S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 1.001 0.608 1.15 1.100 1.00 1.00 1.00 3.61 2,026.22 2024.00 0.95 168.191.00 102.21
1.00+D+0.750S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.810 0.489 1.15 1.100 1.00 1.00 1.00 2.92 1,640.13 2024.00 0.76 168.191.00 82.17
1.00+0.60D 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.103 0.056 1.60 1.100 1.00 1.00 1.00 0.52 290.38 2816.00 0.12 234.001.00 13.22

.

16

note to reviewer:
material properties
adjusted to historical
values.

REVIEW OF EXISTING
ROOF MEMBERS FOR
DRIFT



Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN D&E W/ DRIFT 3 LOAD BTWN GRIDS 4-6

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:21AM

Project Descr:

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S 1 1.0309 7.833 0.0000 0.000
.

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

Overall MAXimum 0.815 1.070
Overall MINimum 0.590 0.845
D Only 0.225 0.225
+D+S 0.815 1.070
+D+0.750S 0.667 0.859
+0.60D 0.135 0.135
S Only 0.590 0.845
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN D&E W/ DRIFT 3 LOAD BTWN GRIDS 4 & 6 - AFTER SISTER

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:19AM

Project Descr:

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

Material Properties

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

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

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

Uniform Load :  D = 0.020,  S = 0.040 ksf,  Tributary Width = 0.670 ft, (TYPICAL ROOF LOAD)
Varying Uniform Load :  S= 0.0->0.0690 ksf, Extent = 1.830 -->> 15.330 ft,  Trib Width = 0.670 ft, (DRIFT 3 LOAD)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.515: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 8.169ft

52.52 psi=

=

2,024.00psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

168.19 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.312 : 1

14.603 ft=
=

1,043.26psi

Maximum Deflection

0 <240
346

Ratio = 0 <180

Max Downward Transient Deflection 0.395 in 466Ratio = >=240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.531 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 15.330 ft 1 0.168 0.092 0.90 1.100 1.00 1.00 1.00 0.47 266.43 1584.00 0.11 131.631.00 12.13
1.00+D+S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.515 0.312 1.15 1.100 1.00 1.00 1.00 1.86 1,043.26 2024.00 0.49 168.191.00 52.52
1.00+D+0.750S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.419 0.252 1.15 1.100 1.00 1.00 1.00 1.51 848.76 2024.00 0.39 168.191.00 42.42
1.00+0.60D 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.057 0.031 1.60 1.100 1.00 1.00 1.00 0.28 159.86 2816.00 0.07 234.001.00 7.28

.

18

note to reviewer:
material properties
adjusted to historical
values.



Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN D&E W/ DRIFT 3 LOAD BTWN GRIDS 4 & 6 - AFTER SISTER

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:19AM

Project Descr:

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S 1 0.5309 7.833 0.0000 0.000
.

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

Overall MAXimum 0.421 0.550
Overall MINimum 0.297 0.426
D Only 0.124 0.124
+D+S 0.421 0.550
+D+0.750S 0.347 0.443
+0.60D 0.074 0.074
S Only 0.297 0.426
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (N) 2X10 SISTERED JOIST BTWN D&E

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:20AM

Project Descr:

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

Allowable Stress Design

Hem-Fir
No.2

850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0 26.840

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

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

Uniform Load :  D = 0.020,  S = 0.040 ksf,  Tributary Width = 0.670 ft, (TYPICAL ROOF LOAD)
Varying Uniform Load :  S= 0.0->0.0690 ksf, Extent = 1.830 -->> 15.330 ft,  Trib Width = 0.670 ft, (DRIFT 3 LOAD)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.841: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 8.169ft

52.39 psi=

=

1,236.54psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

172.50 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.304 : 1

14.603 ft=
=

1,040.28psi

Maximum Deflection

0 <240
301

Ratio = 0 <180

Max Downward Transient Deflection 0.455 in 403Ratio = >=240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.611 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 15.330 ft 1 0.272 0.089 0.90 1.100 1.15 1.00 1.00 0.47 263.45 967.73 0.11 135.001.00 11.99
1.00+D+S 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.841 0.304 1.15 1.100 1.15 1.00 1.00 1.85 1,040.28 1236.54 0.48 172.501.00 52.39
1.00+D+0.750S 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.684 0.245 1.15 1.100 1.15 1.00 1.00 1.51 845.79 1236.54 0.39 172.501.00 42.29
1.00+0.60D 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 15.330 ft 1 0.092 0.030 1.60 1.100 1.15 1.00 1.00 0.28 158.07 1720.40 0.07 240.001.00 7.19

.
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (N) 2X10 SISTERED JOIST BTWN D&E

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:20AM

Project Descr:

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S 1 0.6108 7.833 0.0000 0.000
.

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

Overall MAXimum 0.420 0.548
Overall MINimum 0.297 0.426
D Only 0.123 0.123
+D+S 0.420 0.548
+D+0.750S 0.345 0.442
+0.60D 0.074 0.074
S Only 0.297 0.426
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN E&F W/ DRIFT 5 LOAD (BETWEEN GRIDS 3.5 & 4)

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:21AM

Project Descr:

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

Material Properties

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

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Load for Span Number 1

Uniform Load :  D = 0.020,  S = 0.040 ksf, Extent = 0.0 -->> 3.750 ft,  Tributary Width = 1.330 ft, (TYPICAL ROOF LOAD)
Uniform Load :  S = 0.0670 ksf, Extent = 0.0 -->> 3.750 ft,  Tributary Width = 1.330 ft, (DRIFT LOAD)
Point Load :  D = 0.140 k @ 3.750 ft, (WALL WEIGHT)
Point Load :  D = 0.1140,  S = 0.230 k @ 3.750 ft, (LOAD FROM ROOF ABOVE)
Uniform Load :  D = 0.020,  L = 0.10 ksf, Extent = 3.50 -->> 12.330 ft,  Tributary Width = 1.330 ft, (TYPICAL FLOOR LOAD)

.DESIGN SUMMARY Design N.G.
Maximum Bending Stress Ratio 1.036: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 6.159ft

113.59 psi=

=

1,760.00psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+0.750L+0.750S
=

=

=

168.19 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.675 : 1

0.000 ft=
=

1,824.12psi

Maximum Deflection

0 <240
227

Ratio = 0 <180

Max Downward Transient Deflection 0.407 in 368Ratio = >=240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.659 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : L Only
n/a
Span: 1 : +D+0.750L+0.750S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 12.50 ft 1 0.413 0.283 0.90 1.100 1.00 1.00 1.00 1.17 653.63 1584.00 0.34 131.631.00 37.25
1.00+D+L 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 1.036 0.672 1.00 1.100 1.00 1.00 1.00 3.25 1,824.12 1760.00 0.91 146.251.00 98.32
1.00+D+S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.684 0.550 1.15 1.100 1.00 1.00 1.00 2.47 1,383.68 2024.00 0.86 168.191.00 92.47
1.00+D+0.750L 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.690 0.439 1.25 1.100 1.00 1.00 1.00 2.71 1,518.65 2200.00 0.74 182.811.00 80.23

22

note to reviewer:
material properties
adjusted to historical
values.



Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN E&F W/ DRIFT 5 LOAD (BETWEEN GRIDS 3.5 & 4)

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:21AM

Project Descr:

Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.750L+0.750S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.964 0.675 1.15 1.100 1.00 1.00 1.00 3.48 1,952.02 2024.00 1.05 168.191.00 113.59
1.00+0.60D 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.139 0.096 1.60 1.100 1.00 1.00 1.00 0.70 392.18 2816.00 0.21 234.001.00 22.35

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 0.6592 6.113 0.0000 0.000
.

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

Overall MAXimum 1.150 1.001
Overall MINimum 0.615 0.149
D Only 0.366 0.257
+D+L 0.797 1.001
+D+S 0.981 0.406
+D+0.750L 0.689 0.815
+D+0.750L+0.750S 1.150 0.927
+0.60D 0.220 0.154
L Only 0.431 0.744
S Only 0.615 0.149
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN E&F W/ DRIFT 5 LOAD - AFTER SISTER

Project File: Snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 APR 2022, 12:19PM

Project Descr:

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

Material Properties

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

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Load for Span Number 1

Uniform Load :  D = 0.020,  S = 0.040 ksf, Extent = 0.0 -->> 3.750 ft,  Tributary Width = 0.670 ft, (TYPICAL ROOF LOAD)
Uniform Load :  S = 0.0670 ksf, Extent = 0.0 -->> 3.750 ft,  Tributary Width = 0.670 ft, (DRIFT LOAD)
Point Load :  D = 0.070 k @ 3.750 ft, (WALL WEIGHT)
Point Load :  D = 0.0570,  S = 0.1150 k @ 3.750 ft, (LOAD FROM ROOF ABOVE)
Uniform Load :  D = 0.020,  L = 0.10 ksf, Extent = 3.50 -->> 12.330 ft,  Tributary Width = 0.670 ft, (TYPICAL FLOOR LOAD)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.530: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 6.159ft

57.92 psi=

=

1,760.00psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+0.750L+0.750S
=

=

=

168.19 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.344 : 1

0.000 ft=
=

932.94psi

Maximum Deflection

0 <240
445

Ratio = 0 <180

Max Downward Transient Deflection 0.205 in 731Ratio = >=240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.337 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : L Only
n/a
Span: 1 : +D+0.750L+0.750S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 12.50 ft 1 0.215 0.148 0.90 1.100 1.00 1.00 1.00 0.61 340.59 1584.00 0.18 131.631.00 19.51
1.00+D+L 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.530 0.344 1.00 1.100 1.00 1.00 1.00 1.66 932.94 1760.00 0.47 146.251.00 50.32
1.00+D+S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.349 0.281 1.15 1.100 1.00 1.00 1.00 1.26 706.99 2024.00 0.44 168.191.00 47.26
1.00+D+0.750L 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.354 0.225 1.25 1.100 1.00 1.00 1.00 1.39 779.02 2200.00 0.38 182.811.00 41.21

24

note to reviewer:
material properties
adjusted to historical
values.



Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN E&F W/ DRIFT 5 LOAD - AFTER SISTER

Project File: Snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 APR 2022, 12:19PM

Project Descr:

Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.750L+0.750S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.492 0.344 1.15 1.100 1.00 1.00 1.00 1.78 995.97 2024.00 0.54 168.191.00 57.92
1.00+0.60D 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.073 0.050 1.60 1.100 1.00 1.00 1.00 0.36 204.35 2816.00 0.11 234.001.00 11.71

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 0.3366 6.113 0.0000 0.000
.

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

Overall MAXimum 0.587 0.512
Overall MINimum 0.309 0.075
D Only 0.192 0.138
+D+L 0.409 0.512
+D+S 0.501 0.213
+D+0.750L 0.355 0.419
+D+0.750L+0.750S 0.587 0.475
+0.60D 0.115 0.083
L Only 0.217 0.375
S Only 0.309 0.075

25



Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (N) SISTERED 2X10 JOIST BTWN E&F W/ DRIFT 5 LOAD

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:18AM

Project Descr:

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

Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

Allowable Stress Design

Hem-Fir
No.2

850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0 26.840

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight calculated and added to loading
Load for Span Number 1

Uniform Load :  D = 0.020,  S = 0.040 ksf, Extent = 0.0 -->> 3.750 ft,  Tributary Width = 0.670 ft, (TYPICAL ROOF LOAD)
Uniform Load :  S = 0.0670 ksf, Extent = 0.0 -->> 3.750 ft,  Tributary Width = 0.670 ft, (DRIFT LOAD)
Point Load :  D = 0.070 k @ 3.750 ft, (WALL WEIGHT)
Point Load :  D = 0.0570,  S = 0.1150 k @ 3.750 ft, (LOAD FROM ROOF ABOVE)
Uniform Load :  D = 0.020,  L = 0.10 ksf, Extent = 3.50 -->> 12.330 ft,  Tributary Width = 0.670 ft, (TYPICAL FLOOR LOAD)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.866: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 6.159ft

57.81 psi=

=

1,075.25psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+0.750L+0.750S
=

=

=

172.50 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.335 : 1

0.000 ft=
=

930.96psi

Maximum Deflection

0 <240
387

Ratio = 0 <180

Max Downward Transient Deflection 0.236 in 634Ratio = >=240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.388 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : L Only
n/a
Span: 1 : +D+0.750L+0.750S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 12.50 ft 1 0.350 0.144 0.90 1.100 1.15 1.00 1.00 0.60 338.90 967.73 0.18 135.001.00 19.41
1.00+D+L 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.866 0.335 1.00 1.100 1.15 1.00 1.00 1.66 930.96 1075.25 0.46 150.001.00 50.21
1.00+D+S 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.570 0.273 1.15 1.100 1.15 1.00 1.00 1.26 705.32 1236.54 0.44 172.501.00 47.16
1.00+D+0.750L 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.578 0.219 1.25 1.100 1.15 1.00 1.00 1.39 777.04 1344.06 0.38 187.501.00 41.10
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (N) SISTERED 2X10 JOIST BTWN E&F W/ DRIFT 5 LOAD

Project File: snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  5 APR 2022,  8:18AM

Project Descr:

Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.750L+0.750S 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.804 0.335 1.15 1.100 1.15 1.00 1.00 1.77 994.04 1236.54 0.53 172.501.00 57.81
1.00+0.60D 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.118 0.049 1.60 1.100 1.15 1.00 1.00 0.36 203.34 1720.40 0.11 240.001.00 11.64

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+0.750L+0.750S 1 0.3876 6.113 0.0000 0.000
.

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

Overall MAXimum 0.586 0.511
Overall MINimum 0.309 0.075
D Only 0.191 0.137
+D+L 0.408 0.511
+D+S 0.500 0.212
+D+0.750L 0.354 0.418
+D+0.750L+0.750S 0.586 0.474
+0.60D 0.115 0.082
L Only 0.217 0.375
S Only 0.309 0.075
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN E&F W/ DRIFT 2 LOAD (BETWEEN GRIDS 6 & 7)

Project File: Snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 APR 2022, 12:23PM

Project Descr:

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

Material Properties

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

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination : IBC 2018

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

Uniform Load :  D = 0.020,  S = 0.040 ksf,  Tributary Width = 1.330 ft, (TYPICAL ROOF LOAD)
Uniform Load :  S = 0.0690 ksf,  Tributary Width = 1.330 ft, (DRIFT LOAD)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.944: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 6.250ft

104.04 psi=

=

2,024.00psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

168.19 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.619 : 1

11.770 ft=
=

1,910.20psi

Maximum Deflection

0 <240
231

Ratio = 0 <180

Max Downward Transient Deflection 0.540 in 277Ratio = >=240
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.649 in Ratio = >=180
Max Upward Total Deflection 0 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

Span: 1 : S Only
n/a
Span: 1 : +D+S
n/a

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i CLC CCCF/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 12.50 ft 1 0.203 0.133 0.90 1.100 1.00 1.00 1.00 0.57 321.77 1584.00 0.16 131.631.00 17.53
1.00+D+S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.944 0.619 1.15 1.100 1.00 1.00 1.00 3.41 1,910.20 2024.00 0.96 168.191.00 104.04
1.00+D+0.750S 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.748 0.490 1.15 1.100 1.00 1.00 1.00 2.70 1,513.09 2024.00 0.76 168.191.00 82.41
1.00+0.60D 1.100 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.069 0.045 1.60 1.100 1.00 1.00 1.00 0.34 193.06 2816.00 0.10 234.001.00 10.52

.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S 1 0.6491 6.296 0.0000 0.000
.
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Wood Beam
LIC# : KW-06017698, Build:20.22.3.16 REID MIDDLETON, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: (E) 2X10 JOIST BTWN E&F W/ DRIFT 2 LOAD (BETWEEN GRIDS 6 & 7)

Project File: Snowden.ec6

Project Title:
Engineer:
Project ID:

Printed:  4 APR 2022, 12:23PM

Project Descr:

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

Overall MAXimum 1.090 1.090
Overall MINimum 0.906 0.906
D Only 0.184 0.184
+D+S 1.090 1.090
+D+0.750S 0.863 0.863
+0.60D 0.110 0.110
S Only 0.906 0.906
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AMC
4300 B Street, Suite 302 Snowden Mechanical Upgrades GSB
Anchorage, Alaska  99503 3/29/2022
Ph:   907 562-3439
Fax: 907 561-5319 40-21-105

INPUT:

Method: NDS Ref.:

Forces: Tension Load Duration: 11.3.2

Tension/Withdrawal: Rt = 0.0 lbs Shear Load Duration: 11.3.2

Shear: Rs = 586.0 lbs

Resultant Load: RR = 586.0 lbs Moisture ContentA: 11.3.3

Direction: α = 0.0° Temperature: 11.3.4

0 ° is Shear Only Group Action: Input Cg below 11.3.6

90° is Tension Only Geometry: Input CΔ below 12.5.1

End Grain: 12.5.2

Diaphragm: 12.5.3

Fastener: Toe-nail: 12.5.4

# of Fasteners, n = 4

Size: Format Conversion: 11.3.7

Length, L = 3.00 in Φ Resistance: 11.3.8

Nominal DiameterB, D = 0.216 in Time Effect: 11.3.9

Head Diameter, D H = 0.414 in
Wood:

Side Member MaterialC:

Main Member MaterialC:

Side Member Specific Gravity, Gs= 0.43

Main Member Specific Gravity, Gm= 0.43

Side Member Thickness, tns= 1.50 in

Main Member Thickness, tm= 1.50 in Main Member Pen: 1.50 in ( 6.9 D )

*Only used for toe-nailing: 2.00 in

Shear:

Main Member Shear Action Angle, θm= 90°

Side Member Shear Action Angle, θs= 90° Connection OK 99%

Adjustment Factors: NDS Pg # NDS Ref.:

Tension/Withdrawal

Load Duration Factor: CD = 1.15 CD = 1.15 ASD only pg. 11 11.3.2

Wet Service Factor: CM = 1.00 CM
1 = 1.00 ASD & LRFD pg. 61

10.3.3 & 
11.5.4

Temperature Factor: Ct = 1.00 Ct = 1.00 ASD & LRFD pg. 66 11.3.4

Group Action Factor: Cg = 1.00 Cg = 1.00 ASD & LRFD pg. 68-72 11.3.6

Geometry Factor: CΔ = 1.00 CΔ = 1.00 ASD & LRFD pg. 89-91 12.5.1

End Grain Factor: Ceg = 1.00 Ceg = 1.00 ASD & LRFD pg. 91 12.5.2

Diaphragm Factor: Cdi = 1.00 Cdi = 1.00 ASD & LRFD pg. 91 12.5.3

Toe-nail Factor: Ctn = 1.00 Ctn = 1.00 ASD & LRFD pg. 91 12.5.4

Format Conversion Factor: KF = 3.32 KF = 3.32 LRFD only pg. 187 11.3.7

Resistance Factor: Φz = 0.65 Φz = 0.65 LRFD only pg. 187 11.3.8

Time Effect Factor: λ = 0.80 λ = 0.80 LRFD only pg. 187 11.3.9

λ approximated below, see 
Appendix N.3.3

0° = // to grain

90° = ┴ to grain

2 Months/Snow Load

2 Months/Snow Load

NOT a Diaphragm

NO End Grain

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Wood Screw

ASD

Shear

0.65

A
S

D

≤19% @ fab. & ≤19% in service

In Service Dry & Temp.≤100°F

A
S

D
   

&
   

LR
F

D

NO Toe-Nailing

Sistered Joist Connection, TYP 

#12
LR

F
D

2.16/Φ

Wood

Wood Side Member

Main 
Member

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date

30

worst case new
joist reaction, see
enercalc reaction
between grids E&F

(4) #12x3" screws ok, #12x3" wood screws @ 6" oc ok by inspection. ensure
(4) screws within first foot at either end of new joists.



AMC
4300 B Street, Suite 302 Snowden Mechanical Upgrades GSB
Anchorage, Alaska  99503 3/29/2022
Ph:   907 562-3439
Fax: 907 561-5319 40-21-105

INPUT:

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Sistered Joist Connection, TYP 

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date

Withdrawal Capacity: NDS Ref.:

12.2

Lag Screw Wood Screw Nail Wood Screw Nail

N/A 114 lbs/in N/A   T    E    T    T  
NDS Ref.: Eq 12.2-1, 12.2-2, & 12.2-3 N/A N/A 2.00 in N/A

W= NDS Ref.: Appendix L

W' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*W*n=

Unthreaded Shank Length: S = L-T= 1.00 in

Max Penetration allowed by Fastener: pmax = IF(Lag Screw, use T-E; else T)= 2.00 in

Penetration into Main Member: p = MIN(tm, IF(tns<S, MIN(tsm+tm-S, pmax), S+pmax-tsm)= 1.50 in 12.1.5.6

W' = W * p = 785 lbs

12.2.5

Lag Screw Wood Screw Nail

NA 172 lbs N/A WH' = WH*Cd*Cm*Ct*n = 790 lbs

WH = Controlling W' = 785 lbs

Shear Capacity: NDS Ref.:

pm= 1.5 in l s= 1.5 in Lag Screw* Wood Screw* Nail 12.3.2

Dr
 = 0.171 in Fyb= N/A 1.158 in N/A

Fem┴= 3,513 psi Fem||= 3,513 psi *screw tapered tip not included when P<10D Tbl 12.3.2

Fes┴= 3,513 psi Fes||= 3,513 psi

Re= 1.000 Rt= 0.772

Femθ= 3,513 psi Fesθ= 3,513 psi

Yield Mode Tbl 12.3.1A

Rd= 2.210 Z=

Rd= 2.210 Z=

k1= 0.372

Rd= 2.210

k2= 1.235

Rd= 2.210

k3= 1.143

Rd= 2.210

Controlling Z= 12.3

Z' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*Z*n= 589 lbs

Combined Capacity: NDS Ref.:

A. If Moisture Content is >19% at time of fabrication and ≤19% in service, 0.4 is a conservative factor. For a more precise factor see NDS 11.3.3.

B. Diameter of lag screws are for "reduced body diameter" lag screws. (Similar to tables 11J & 11k in NDS)

80,000 psi

Pull-Through Values, WH

172 lbs/fastener

C. The adujsted values for Fe┴ and Fe|| are not supported by NDS for diameters of fasteners >1/4" in plywood or OSB & therefore not recommended.

     Fe is assumed for all fastener sizes herein.

12.4-1

12.4-2

524 lbs/in

Im

Is

II

IIIm

IIIs

IV

315 lbs/fastener

408 lbs/fastener

152 lbs/fastener

130 lbs/fastener

155 lbs/fastener

Rd= Z= 128 lbs/fastener

Z=

Z=

Z=

128 lbs/fastener

Zα'Screws:

Zα'Nails:

589 lbs

N/A

114 lbs/in/fastener

l m=

Withdrawal Values, W

Lag Screw
Length of Fastener Engaged/Thread Length, T

2.210

ααα 22

'
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Grid E Girder - W/ drift load (LONG SPAN)

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

File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES

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

Load Combination Set : IBC 2018

Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending

Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads

Beam self weight calculated and added to loading
Uniform Load :  D = 0.1690,  S = 0.6350 k/ft,  Tributary Width = 1.0 ft, (load from joists with drift)

Uniform Load :  D = 0.10 k/ft,  Tributary Width = 1.0 ft, (wall weight)

Uniform Load :  D = 0.020,  L = 0.0420 ksf,  Tributary Width = 6.50 ft, (PH Floor)

Uniform Load :  D = 0.010,  S = 0.040 ksf,  Tributary Width = 6.50 ft, (PH Roof)

Uniform Load :  D = 0.170 k/ft, Extent = 0.0 -->> 11.50 ft,  Tributary Width = 1.0 ft, (HKP load (3.5" thick, 1/2 load to WF))

.Design OKDESIGN SUMMARY

Maximum Bending Stress Ratio   = 0.976 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 8.403ft

13.065 k
Mn / Omega : Allowable 56.228 k-ft Vn/Omega : Allowable

W10x26Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S

38.563 k

Section used for this span W10x26
Ma : Applied

Maximum Shear Stress Ratio = 0.339 : 1

0.000 ft

54.893 k-ft Va : Applied

0 <360
298

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.404 in 504Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =

Max Downward Total Deflection 0.685 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #

Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length

D Only
Dsgn. L =   17.00 ft 1 0.401 0.142 22.57 22.57 93.90 56.23 1.00 1.00 5.46 57.84 38.56

+D+L
Dsgn. L =   17.00 ft 1 0.577 0.202 32.43 32.43 93.90 56.23 1.00 1.00 7.78 57.84 38.56

+D+S
Dsgn. L =   17.00 ft 1 0.976 0.339 54.89 54.89 93.90 56.23 1.00 1.00 13.07 57.84 38.56

+D+0.750L
Dsgn. L =   17.00 ft 1 0.533 0.187 29.96 29.96 93.90 56.23 1.00 1.00 7.20 57.84 38.56

+D+0.750L+0.750S
Dsgn. L =   17.00 ft 1 0.964 0.335 54.21 54.21 93.90 56.23 1.00 1.00 12.90 57.84 38.56

+0.60D
Dsgn. L =   17.00 ft 1 0.241 0.085 13.54 13.54 93.90 56.23 1.00 1.00 3.27 57.84 38.56

.
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Grid E Girder - W/ drift load (LONG SPAN)

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

File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.6850 8.500 0.0000 0.000

.

Load Combination Support 1 Support 2

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

Overall MAXimum 13.065 12.433

Overall MINimum 2.321 2.321

D Only 5.458 4.825

+D+L 7.778 7.146

+D+S 13.065 12.433

+D+0.750L 7.198 6.566

+D+0.750L+0.750S 12.904 12.271

+0.60D 3.275 2.895

L Only 2.321 2.321

S Only 7.608 7.608
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (E) 2X10 JOIST BTWN E&F AT NEW AHU 2 (w/3.5" hkp)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2018

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0640,  L = 0.0410 ksf,  Tributary Width = 1.330 ft, (AHU load and DL)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.771: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 6.250ft

84.99 psi=

=

2,024.00psi

2x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L
=

=

=

146.25 psi==

Section used for this span 2x10
Maximum Shear Stress Ratio 0.581 : 1

11.770 ft=
=

1,560.45psi

Maximum Deflection

0 <240
282

Ratio = 0 <180

Max Downward Transient Deflection 0.203 in 738Ratio = >=240
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.530 in Ratio = >=180
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 12.50 ft 1 0.529 0.398 0.90 1.100 1.15 1.00 1.00 1.72 962.97 1821.60 0.49 131.631.00 52.45
1.00+D+L 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.771 0.581 1.00 1.100 1.15 1.00 1.00 2.78 1,560.45 2024.00 0.79 146.251.00 84.99
1.00+D+0.750L 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.558 0.420 1.25 1.100 1.15 1.00 1.00 2.52 1,411.08 2530.00 0.71 182.811.00 76.85
1.00+0.60D 1.100 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.178 0.134 1.60 1.100 1.15 1.00 1.00 1.03 577.78 3238.40 0.29 234.001.00 31.47

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

Overall MAXimum 0.890 0.890
Overall MINimum 0.341 0.341
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (E) 2X10 JOIST BTWN E&F AT NEW AHU 2 (w/3.5" hkp)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

D Only 0.549 0.549
+D+L 0.890 0.890
+D+0.750L 0.805 0.805
+0.60D 0.330 0.330
L Only 0.341 0.341
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (E) 2X12 JOIST Level 2 at NEW AHU 1 (w/3.5" hkp)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2018
Material Properties

Beam Bracing     : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase

Allowable Stress Design

Hem-Fir
No.1

1,600.0
1,600.0
1,050.0

245.0

1,500.0
470.0

146.250
825.0 28.720

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :IBC 2018

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Uniform Load :  D = 0.0640,  L = 0.0440 ksf,  Tributary Width = 1.330 ft, (AHU load and DL)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.592: 1

Load Combination +D+L

Span # where maximum occurs Span # 1
Location of maximum on span 6.250ft

69.75 psi=

=

1,840.00psi

2x12Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L
=

=

=

146.25 psi==

Section used for this span 2x12
Maximum Shear Stress Ratio 0.477 : 1

11.588 ft=
=

1,088.93psi

Maximum Deflection

0 <240
493

Ratio = 0 <180

Max Downward Transient Deflection 0.121 in 1238Ratio = >=240
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.304 in Ratio = >=180
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

1.00Length = 12.50 ft 1 0.396 0.319 0.90 1.000 1.15 1.00 1.00 1.73 655.45 1656.00 0.47 131.631.00 41.98
1.00+D+L 1.000 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.592 0.477 1.00 1.000 1.15 1.00 1.00 2.87 1,088.93 1840.00 0.78 146.251.00 69.75
1.00+D+0.750L 1.000 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.426 0.344 1.25 1.000 1.15 1.00 1.00 2.59 980.56 2300.00 0.71 182.811.00 62.81
1.00+0.60D 1.000 1.15 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.50 ft 1 0.134 0.108 1.60 1.000 1.15 1.00 1.00 1.04 393.27 2944.00 0.28 234.001.00 25.19

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

Overall MAXimum 0.919 0.919
Overall MINimum 0.366 0.366
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (E) 2X12 JOIST Level 2 at NEW AHU 1 (w/3.5" hkp)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

D Only 0.553 0.553
+D+L 0.919 0.919
+D+0.750L 0.827 0.827
+0.60D 0.332 0.332
L Only 0.366 0.366
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab in mech room, level 3 w/AHU & 3.5" hkp

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

3.750
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
1.0

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 459.279
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #
Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 16.0 in,  Height = 5.0 in
Span #1 Reinforcing....

1-#4 at 0.750 in from Bottom, from 0.0 to 9.0 ft in this span
.

Load for Span Number 1
Uniform Load :  D = 0.1420,  L = 0.0750 ksf,  Tributary Width = 1.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.791 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 4.508 ft

Mn * Phi : Allowable 3.719 k-ft

Typical SectionSection used for this span
Mu : Applied 2.940 k-ft

Maximum Deflection

0 <360.0
1754

Ratio = 0 <180.0

Max Downward Transient Deflection 0.021 in 5077Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.062 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

.
Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1

Overall MAXimum 0.977 0.977
Overall MINimum 0.338 0.338
+D+H 0.639 0.639
+D+L+H 0.977 0.977
+D+Lr+H 0.639 0.639
+D+S+H 0.639 0.639
+D+0.750Lr+0.750L+H 0.892 0.892
+D+0.750L+0.750S+H 0.892 0.892
+D+0.60W+H 0.639 0.639
+D+0.750Lr+0.750L+0.450W+H 0.892 0.892
+D+0.750L+0.750S+0.450W+H 0.892 0.892
+0.60D+0.60W+0.60H 0.383 0.383
+D+0.70E+0.60H 0.639 0.639
+D+0.750L+0.750S+0.5250E+H 0.892 0.892
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab in mech room, level 3 w/AHU & 3.5" hkp

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+0.60D+0.70E+H 0.383 0.383
D Only 0.639 0.639
L Only 0.338 0.338
H Only

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60L+0.50S+1.60H 1 0.00 4.25 1.31 1.31 0.00 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.10 4.25 1.28 1.28 0.13 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.20 4.25 1.25 1.25 0.25 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.30 4.25 1.22 1.22 0.37 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.39 4.25 1.19 1.19 0.49 0.86 6.26 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.49 4.25 1.16 1.16 0.61 0.68 6.19 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.59 4.25 1.14 1.14 0.72 0.56 6.14 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.69 4.25 1.11 1.11 0.83 0.47 6.11 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.79 4.25 1.08 1.08 0.94 0.41 6.09 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.89 4.25 1.05 1.05 1.04 0.36 6.07 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.98 4.25 1.02 1.02 1.14 0.32 6.05 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.08 4.25 0.99 0.99 1.24 0.28 6.04 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.18 4.25 0.96 0.96 1.34 0.25 6.03 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.28 4.25 0.94 0.94 1.43 0.23 6.02 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.38 4.25 0.91 0.91 1.52 0.21 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.48 4.25 0.88 0.88 1.61 0.19 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.57 4.25 0.85 0.85 1.70 0.18 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.67 4.25 0.82 0.82 1.78 0.16 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.77 4.25 0.79 0.79 1.86 0.15 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.87 4.25 0.76 0.76 1.94 0.14 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.97 4.25 0.74 0.74 2.01 0.13 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.07 4.25 0.71 0.71 2.08 0.12 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.16 4.25 0.68 0.68 2.15 0.11 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.26 4.25 0.65 0.65 2.21 0.10 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.36 4.25 0.62 0.62 2.28 0.10 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.46 4.25 0.59 0.59 2.34 0.09 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.56 4.25 0.56 0.56 2.39 0.08 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.66 4.25 0.54 0.54 2.45 0.08 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.75 4.25 0.51 0.51 2.50 0.07 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.85 4.25 0.48 0.48 2.55 0.07 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.95 4.25 0.45 0.45 2.59 0.06 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.05 4.25 0.42 0.42 2.63 0.06 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.15 4.25 0.39 0.39 2.67 0.05 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.25 4.25 0.36 0.36 2.71 0.05 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.34 4.25 0.34 0.34 2.75 0.04 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.44 4.25 0.31 0.31 2.78 0.04 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.54 4.25 0.28 0.28 2.81 0.04 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.64 4.25 0.25 0.25 2.83 0.03 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.74 4.25 0.22 0.22 2.86 0.03 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.84 4.25 0.19 0.19 2.88 0.02 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.93 4.25 0.16 0.16 2.89 0.02 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.03 4.25 0.14 0.14 2.91 0.02 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.13 4.25 0.11 0.11 2.92 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.23 4.25 0.08 0.08 2.93 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.33 4.25 0.05 0.05 2.94 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.43 4.25 0.02 0.02 2.94 0.00 5.93 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.52 4.25 -0.01 0.01 2.94 0.00 5.93 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.62 4.25 -0.04 0.04 2.94 0.00 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab in mech room, level 3 w/AHU & 3.5" hkp

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60L+0.50S+1.60H 1 4.72 4.25 -0.06 0.06 2.93 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.82 4.25 -0.09 0.09 2.93 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.92 4.25 -0.12 0.12 2.91 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.02 4.25 -0.15 0.15 2.90 0.02 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.11 4.25 -0.18 0.18 2.89 0.02 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.21 4.25 -0.21 0.21 2.87 0.03 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.31 4.25 -0.24 0.24 2.84 0.03 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.41 4.25 -0.26 0.26 2.82 0.03 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.51 4.25 -0.29 0.29 2.79 0.04 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.61 4.25 -0.32 0.32 2.76 0.04 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.70 4.25 -0.35 0.35 2.73 0.05 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.80 4.25 -0.38 0.38 2.69 0.05 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.90 4.25 -0.41 0.41 2.66 0.05 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.00 4.25 -0.44 0.44 2.61 0.06 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.10 4.25 -0.46 0.46 2.57 0.06 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.20 4.25 -0.49 0.49 2.52 0.07 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.30 4.25 -0.52 0.52 2.47 0.07 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.39 4.25 -0.55 0.55 2.42 0.08 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.49 4.25 -0.58 0.58 2.36 0.09 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.59 4.25 -0.61 0.61 2.31 0.09 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.69 4.25 -0.64 0.64 2.24 0.10 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.79 4.25 -0.66 0.66 2.18 0.11 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.89 4.25 -0.69 0.69 2.11 0.12 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.98 4.25 -0.72 0.72 2.04 0.12 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.08 4.25 -0.75 0.75 1.97 0.13 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.18 4.25 -0.78 0.78 1.90 0.15 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.28 4.25 -0.81 0.81 1.82 0.16 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.38 4.25 -0.84 0.84 1.74 0.17 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.48 4.25 -0.86 0.86 1.65 0.18 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.57 4.25 -0.89 0.89 1.57 0.20 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.67 4.25 -0.92 0.92 1.48 0.22 6.02 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.77 4.25 -0.95 0.95 1.39 0.24 6.02 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.87 4.25 -0.98 0.98 1.29 0.27 6.03 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.97 4.25 -1.01 1.01 1.19 0.30 6.05 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.07 4.25 -1.04 1.04 1.09 0.34 6.06 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.16 4.25 -1.06 1.06 0.99 0.38 6.08 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.26 4.25 -1.09 1.09 0.89 0.44 6.10 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.36 4.25 -1.12 1.12 0.78 0.51 6.13 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.46 4.25 -1.15 1.15 0.66 0.61 6.16 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.56 4.25 -1.18 1.18 0.55 0.76 6.22 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.66 4.25 -1.21 1.21 0.43 0.99 6.30 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.75 4.25 -1.24 1.24 0.31 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.85 4.25 -1.26 1.26 0.19 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.95 4.25 -1.29 1.29 0.06 1.00 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 9.000 2.94 3.72 0.79
+1.40D+1.60H

Span # 1 1 9.000 2.01 3.72 0.54
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 9.000 2.94 3.72 0.79
+1.20D+1.60L+0.50S+1.60H

Span # 1 1 9.000 2.94 3.72 0.79
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab in mech room, level 3 w/AHU & 3.5" hkp

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
+1.20D+1.60Lr+L+1.60H

Span # 1 1 9.000 2.48 3.72 0.67
+1.20D+1.60Lr+0.50W+1.60H

Span # 1 1 9.000 1.73 3.72 0.46
+1.20D+L+1.60S+1.60H

Span # 1 1 9.000 2.48 3.72 0.67
+1.20D+1.60S+0.50W+1.60H

Span # 1 1 9.000 1.73 3.72 0.46
+1.20D+0.50Lr+L+W+1.60H

Span # 1 1 9.000 2.48 3.72 0.67
+1.20D+L+0.50S+W+1.60H

Span # 1 1 9.000 2.48 3.72 0.67
+0.90D+W+1.60H

Span # 1 1 9.000 1.29 3.72 0.35
+1.20D+L+0.20S+E+1.60H

Span # 1 1 9.000 2.48 3.72 0.67
+0.90D+E+0.90H

Span # 1 1 9.000 1.29 3.72 0.35
.

Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections

+D+L+H 1 0.0615 4.500 0.0000 0.000
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab, level 3 w/Boiler 1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

3.750
7.50

145.0

Elastic Modulus 3,122.0 ksi

1

60.0
29,000.0

40.0
29,000.0

3=
1.0

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 459.279
pcf

E - Main Rebar ksi

psi

= 1.0LtWt Factor
Fy - Stirrups ksi

==
=

E - Stirrups ksi

0.850

==

=

Shear :

Stirrup Bar Size #
Number of Resisting Legs Per Stirrup

Phi Values Flexure :

.Cross Section & Reinforcing Details
Rectangular Section,  Width = 16.0 in,  Height = 5.0 in
Span #1 Reinforcing....

2-#4 at 0.750 in from Bottom, from 0.0 to 11.0 ft in this span
.

Load for Span Number 1
Uniform Load :  D = 0.1750,  L = 0.0750 ksf,  Tributary Width = 1.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.691 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 5.510 ft

Mn * Phi : Allowable 7.226 k-ft

Typical SectionSection used for this span
Mu : Applied 4.991 k-ft

Maximum Deflection

0 <360.0
422

Ratio = 0 <180.0

Max Downward Transient Deflection 0.047 in 2780Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.312 in Ratio = >=180.0
Max Upward Total Deflection 0.000 in

.
Load Combination Support 1 Support 2

Vertical Reactions Support notation : Far left is #1

Overall MAXimum 1.375 1.375
Overall MINimum 0.412 0.413
+D+H 0.962 0.963
+D+L+H 1.375 1.375
+D+Lr+H 0.962 0.963
+D+S+H 0.962 0.963
+D+0.750Lr+0.750L+H 1.272 1.272
+D+0.750L+0.750S+H 1.272 1.272
+D+0.60W+H 0.962 0.963
+D+0.750Lr+0.750L+0.450W+H 1.272 1.272
+D+0.750L+0.750S+0.450W+H 1.272 1.272
+0.60D+0.60W+0.60H 0.577 0.578
+D+0.70E+0.60H 0.962 0.963
+D+0.750L+0.750S+0.5250E+H 1.272 1.272
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab, level 3 w/Boiler 1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1

+0.60D+0.70E+H 0.577 0.578
D Only 0.962 0.963
L Only 0.412 0.413
H Only

.Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60L+0.50S+1.60H 1 0.00 4.25 1.81 1.81 0.00 1.00 6.68 Vu < PhiVc/2 Not Reqd 9.6.3 6.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.12 4.25 1.78 1.78 0.22 1.00 6.68 Vu < PhiVc/2 Not Reqd 9.6.3 6.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.24 4.25 1.74 1.74 0.43 1.00 6.68 Vu < PhiVc/2 Not Reqd 9.6.3 6.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.36 4.25 1.70 1.70 0.63 0.95 6.65 Vu < PhiVc/2 Not Reqd 9.6.3 6.6 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.48 4.25 1.66 1.66 0.83 0.70 6.46 Vu < PhiVc/2 Not Reqd 9.6.3 6.5 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.60 4.25 1.62 1.62 1.03 0.56 6.35 Vu < PhiVc/2 Not Reqd 9.6.3 6.4 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.72 4.25 1.58 1.58 1.22 0.46 6.28 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.84 4.25 1.54 1.54 1.41 0.39 6.22 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 0.96 4.25 1.50 1.50 1.59 0.33 6.18 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.08 4.25 1.46 1.46 1.77 0.29 6.15 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.20 4.25 1.42 1.42 1.94 0.26 6.13 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.32 4.25 1.38 1.38 2.11 0.23 6.11 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.44 4.25 1.34 1.34 2.27 0.21 6.09 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.56 4.25 1.30 1.30 2.43 0.19 6.08 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.68 4.25 1.26 1.26 2.59 0.17 6.06 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.80 4.25 1.22 1.22 2.74 0.16 6.05 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 1.92 4.25 1.18 1.18 2.88 0.15 6.04 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.04 4.25 1.14 1.14 3.02 0.13 6.03 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.16 4.25 1.10 1.10 3.15 0.12 6.03 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.28 4.25 1.06 1.06 3.28 0.11 6.02 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.40 4.25 1.02 1.02 3.41 0.11 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.52 4.25 0.98 0.98 3.53 0.10 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.64 4.25 0.94 0.94 3.65 0.09 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.77 4.25 0.90 0.90 3.76 0.09 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 2.89 4.25 0.86 0.86 3.86 0.08 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.01 4.25 0.82 0.82 3.96 0.07 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.13 4.25 0.78 0.78 4.06 0.07 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.25 4.25 0.74 0.74 4.15 0.06 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.37 4.25 0.70 0.70 4.24 0.06 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.49 4.25 0.66 0.66 4.32 0.05 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.61 4.25 0.62 0.62 4.40 0.05 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.73 4.25 0.59 0.59 4.47 0.05 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.85 4.25 0.55 0.55 4.54 0.04 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 3.97 4.25 0.51 0.51 4.60 0.04 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.09 4.25 0.47 0.47 4.66 0.04 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.21 4.25 0.43 0.43 4.72 0.03 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.33 4.25 0.39 0.39 4.76 0.03 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.45 4.25 0.35 0.35 4.81 0.03 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.57 4.25 0.31 0.31 4.85 0.02 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.69 4.25 0.27 0.27 4.88 0.02 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.81 4.25 0.23 0.23 4.91 0.02 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 4.93 4.25 0.19 0.19 4.94 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.05 4.25 0.15 0.15 4.96 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.17 4.25 0.11 0.11 4.97 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.29 4.25 0.07 0.07 4.98 0.00 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.41 4.25 0.03 0.03 4.99 0.00 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.53 4.25 -0.01 0.01 4.99 0.00 5.93 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.65 4.25 -0.05 0.05 4.99 0.00 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0

43



Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667
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Detailed Shear Information

Load Combination
Vu    (k)Span Distance 'd' Comment Phi*Vs

Req'd
Phi*Vnd*Vu/MuMu

(ft) (k)(in) (k)Actual Suggest(k-ft)Number (k)
Spacing (in)

Design
Phi*Vc

+1.20D+1.60L+0.50S+1.60H 1 5.77 4.25 -0.09 0.09 4.98 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 5.89 4.25 -0.13 0.13 4.97 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.01 4.25 -0.17 0.17 4.95 0.01 5.94 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.13 4.25 -0.21 0.21 4.93 0.01 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.25 4.25 -0.25 0.25 4.90 0.02 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.37 4.25 -0.29 0.29 4.87 0.02 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 5.9 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.49 4.25 -0.33 0.33 4.83 0.02 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.61 4.25 -0.37 0.37 4.79 0.03 5.95 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.73 4.25 -0.41 0.41 4.74 0.03 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.85 4.25 -0.45 0.45 4.69 0.03 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 6.97 4.25 -0.49 0.49 4.63 0.04 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.09 4.25 -0.53 0.53 4.57 0.04 5.96 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.21 4.25 -0.57 0.57 4.51 0.04 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.33 4.25 -0.61 0.61 4.44 0.05 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.45 4.25 -0.64 0.64 4.36 0.05 5.97 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.57 4.25 -0.68 0.68 4.28 0.06 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.69 4.25 -0.72 0.72 4.20 0.06 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.81 4.25 -0.76 0.76 4.11 0.07 5.98 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 7.93 4.25 -0.80 0.80 4.01 0.07 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.05 4.25 -0.84 0.84 3.91 0.08 5.99 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.17 4.25 -0.88 0.88 3.81 0.08 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.30 4.25 -0.92 0.92 3.70 0.09 6.00 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.42 4.25 -0.96 0.96 3.59 0.09 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.54 4.25 -1.00 1.00 3.47 0.10 6.01 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.66 4.25 -1.04 1.04 3.35 0.11 6.02 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.78 4.25 -1.08 1.08 3.22 0.12 6.02 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 8.90 4.25 -1.12 1.12 3.09 0.13 6.03 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.02 4.25 -1.16 1.16 2.95 0.14 6.04 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.14 4.25 -1.20 1.20 2.81 0.15 6.05 Vu < PhiVc/2 Not Reqd 9.6.3 6.0 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.26 4.25 -1.24 1.24 2.66 0.16 6.06 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.38 4.25 -1.28 1.28 2.51 0.18 6.07 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.50 4.25 -1.32 1.32 2.35 0.20 6.08 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.62 4.25 -1.36 1.36 2.19 0.22 6.10 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.74 4.25 -1.40 1.40 2.03 0.24 6.12 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.86 4.25 -1.44 1.44 1.86 0.27 6.14 Vu < PhiVc/2 Not Reqd 9.6.3 6.1 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 9.98 4.25 -1.48 1.48 1.68 0.31 6.17 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.10 4.25 -1.52 1.52 1.50 0.36 6.20 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.22 4.25 -1.56 1.56 1.32 0.42 6.25 Vu < PhiVc/2 Not Reqd 9.6.3 6.2 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.34 4.25 -1.60 1.60 1.13 0.50 6.31 Vu < PhiVc/2 Not Reqd 9.6.3 6.3 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.46 4.25 -1.64 1.64 0.93 0.62 6.40 Vu < PhiVc/2 Not Reqd 9.6.3 6.4 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.58 4.25 -1.68 1.68 0.73 0.81 6.54 Vu < PhiVc/2 Not Reqd 9.6.3 6.5 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.70 4.25 -1.72 1.72 0.53 1.00 6.68 Vu < PhiVc/2 Not Reqd 9.6.3 6.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.82 4.25 -1.76 1.76 0.32 1.00 6.68 Vu < PhiVc/2 Not Reqd 9.6.3 6.7 0.0 0.0
+1.20D+1.60L+0.50S+1.60H 1 10.94 4.25 -1.80 1.80 0.11 1.00 6.68 Vu < PhiVc/2 Not Reqd 9.6.3 6.7 0.0 0.0

.Maximum Forces & Stresses for Load Combinations

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
MAXimum BENDING Envelope

Span # 1 1 11.000 4.99 7.23 0.69
+1.40D+1.60H

Span # 1 1 11.000 3.71 7.23 0.51
+1.20D+0.50Lr+1.60L+1.60H

Span # 1 1 11.000 4.99 7.23 0.69
+1.20D+1.60L+0.50S+1.60H

Span # 1 1 11.000 4.99 7.23 0.69
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Concrete Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: existing slab, level 3 w/Boiler 1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Bending Stress Results   ( k-ft )Location (ft)Load Combination

Mu : Max Stress RatioSegment Phi*Mnxalong Beam
+1.20D+1.60Lr+L+1.60H

Span # 1 1 11.000 4.31 7.23 0.60
+1.20D+1.60Lr+0.50W+1.60H

Span # 1 1 11.000 3.18 7.23 0.44
+1.20D+L+1.60S+1.60H

Span # 1 1 11.000 4.31 7.23 0.60
+1.20D+1.60S+0.50W+1.60H

Span # 1 1 11.000 3.18 7.23 0.44
+1.20D+0.50Lr+L+W+1.60H

Span # 1 1 11.000 4.31 7.23 0.60
+1.20D+L+0.50S+W+1.60H

Span # 1 1 11.000 4.31 7.23 0.60
+0.90D+W+1.60H

Span # 1 1 11.000 2.38 7.23 0.33
+1.20D+L+0.20S+E+1.60H

Span # 1 1 11.000 4.31 7.23 0.60
+0.90D+E+0.90H

Span # 1 1 11.000 2.38 7.23 0.33
.

Location in Span  (ft)Load CombinationMax. "-" Defl  (in) Location in Span  (ft)Load Combination Span Max. "+" Defl  (in)
Overall Maximum Deflections

+D+L+H 1 0.3122 5.500 0.0000 0.000
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Seismic Anchors for Mechanical & Electrical Equipment

Elev Roof Mount Length Width Height CG CG Weight

ID
Equipment 

Description 
Loc (z) Ht (h) Type (in) (in) (in) HT W (lbs) Notes:

1 EF-1 exhaust fan 1 fanroom L3 24.00 36.00 Suspended 26 29 26 13 13 140

2 RF-2 Relief fan 1 fanroom L3 24.00 36.00 Suspended 26 26 30 15 13 200

3 SCF-1 small cabinet fan fanroom L3 24.00 36.00 Suspended 68 50 18 9 25 500

(6) anchors 

provided ea 

side

Notes

1. Equipment listed limited to (per exceptions of ASCE7-16 Section 13.1.4 and MOA requirements):

a.  Equipment mounted at less than 4' above finished floor and weighing more than 400 lbs in service

b.  Equipment mounted at higher than 4' above finished floor, exposed to view, weighing more than 100 lbs in service

c.  Equipment mounted at higher than 4' above finished floor, NOT exposed to view, weighing more than 50 lbs in service

d.  Equipment and Distribution systems not covered by standard SMACNA guidelines and typical details

AMC

Snowden

40-21-105

EH

4/12/2022

of
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SDS = 1.20

ID Wp (lb) Mount Type ap Rp Ip      z

Roof 

Height (ft) FpMAX FpMIN FpCALC Fpcontrol

EF-1 140 Suspended 2.5 6.0 1.0 24.00 36.00 269 50 65 65

RF-2 200 Suspended 2.5 6.0 1.0 24.00 36.00 384 72 93 93

SCF-1 500 Suspended 2.5 6 1.0 24.00 36.00 960 180 233 233

EH

4/12/2022

AMC

Snowden

40-21-105

of
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Suspended Equipment

Assumed Brace Angle: 45 0.79 radians

No. Braces per Direction: 2

ID Fp ASD (lb)

Weight 

(lb)

# Vertical 

Conn to 

Structure

T @ Vertical 

Connection 

(lb)

Axial Force 

@ Brace (lb)

T @ Brace 

Conn (lb)

V @ Brace 

Conn (lb)

EF-1 46 140 4 35 32 23 23

RF-2 65 200 4 50 46 33 33

SCF-1 163 500 12 42 115 82 82

T @ Vertical Connection (lb)

Axial Force 

@ Brace 

(lb)

T @ 

Brace 

Conn (lb)

V @ Brace 

Conn (lb)

50 115 82 82

Check Axial Force Per Brace

3/16" aircraft cable, breaking strength = 3700 lbs

FOS = 5

capacity = 740 lbs

DCR = 0.16

Vertical rods okay by inspection

Check connection of Brace to Structure (SCF governs)

Tension (EQ) = 82 lb total T (ASD) = 123.3 lb

Tension (DL) = 42 lb

Shear (EQ) = 82 lb

AISI table IV-10a, nominal pullout

574 lb, nominal

191.3 lb, allowable

AISI table IV-9a, shear

1090 lb, nominal

363.3 lb, allowable

For (1) 1/4" screw: T allow = 191.3 lb

V allow = 363.3 lb

DCR = (T/Tallow)+(V/Vallow) = 0.87

AMC

Snowden

40-21-105

Max Loads for Design

EH

4/12/2022

of
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 Seismic Anchors

ID Equipment Description Loc Elev (z)

Roof Ht 

(h) Mount Type Depth (in) Width (in) Height (in) CG HT CG W Weight (lbs)

1 BLR-1 Boiler 1 Boiler Rm L3 24.0 36.0 Floor 33.3 60.8 83.0 41.5 16.7 1900

2 WH-1 Water Heater 1 Boiler Rm L3 24.0 36.0 Floor 23.5 23.5 45.2 22.6 11.8 450

3 ET-1 Exp Tank 1 Boiler Rm L3 24.0 36.0 Floor 24.0 24.0 47.0 23.5 12.0 800 Tank, diam = 24", 3.5" hkp on (E) conc slab

4 AHU-1 AHU-1 Fan Rm L2 11.0 36.0 Floor 69.0 168.0 51.0 25.5 34.5 3500

5 AHU-2 AHU-2 New Fan Rm L3 24.0 36.0 Floor 81.0 174.0 51.0 25.5 40.5 4000

6 AHU-3 AHU-3 Existing Fan Rm L3 24.0 36.0 Floor 54.0 261.0 72.0 36.0 27.0 5500

7 AHU-4 AHU-4 Existing Fan Rm L3 24.0 36.0 Floor 54.0 220.0 72.0 36.0 27.0 4500

SDS = 1.20 Snowden Building, Anchorage

ID Wp (lb) Mount Type ap Rp Ip z

Roof 

Height (ft) FpMAX FpMIN FpCALC Fpcontrol

1 BLR-1 1,900 Floor 1.0 2.5 1.00 24.00 36.00 3,648 684 851 851

2 WH-1 450 Floor 1.0 2.5 1.00 24.00 36.00 864 162 202 202

3 ET-1 800 Floor 1.0 2.5 1.00 24.00 36.00 1,536 288 358 358

4 AHU-1 3,500 Floor 2.5 6.0 1.00 11.00 36.00 6,720 1,260 1,128 1,260

5 AHU-2 4,000 Floor 2.5 6.0 1.00 24.00 36.00 7,680 1,440 1,867 1,867

6 AHU-3 5,500 Floor 2.5 6.0 1.00 24.00 36.00 10,560 1,980 2,567 2,567

7 AHU-4 4,500 Floor 2.5 6.0 1.00 24.00 36.00 8,640 1,620 2,100 2,100

# Anchors resisting tension 

# Anchors resisting 

shear RM (lb-in)

MNET

(lb-in) T (lb)

T/Anchor 

(lb) V (lb)

V/Anchor 

(lb)

ΩT 

(lb/anchor)

ΩV 

(lb/anchor)

1 BLR-1 2 4 20,879 14,446 868 434 851 213 1494.6 426

2 WH-1 1 3 3,490 1,066 91 91 202 67 478.5 134

3 ET-1 1 3 6,336 2,086 174 174 358 119 875.7 239

4 AHU-1 2 8 79,695 0 0 0 1,260 158 0.0 315

5 AHU-2 2 8 106,920 0 0 0 1,867 233 0.0 467

6 AHU-3 2 8 98,010 0 0 0 2,567 321 1607.2 642

7 AHU-4 2 8 80,190 0 0 0 2,100 263 1315.0 525

** Assumed qty of anchors for AHUs

AMC

Snowden Bldg Mech Upgrades

40-21-105

92,400

75,600

OM (lb-in)

35,325

4,556

EH

4/12/2022

8,422

32,130

47,600

Wet wgt, 5.5" hkp on (E) conc slab

Tank, diam = 23.5", on (E) conc slab

3.5" hkp on (E) wood

3.5" hkp on (E) conc slab

3.5" hkp on (E) wood

3.5" hkp on (E) conc slab

Notes:

of

�� = �� ∗ ��	


�� = 0.9 − 0.2 ∗ ��� ∗ �� ∗ ���

� =
�� − ��

����ℎ
� =  ��
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Note, use overstrength = 2 for concrete anchorage calcs

Max V with overstrength = 642 lb

Check 18 gage steel at 3/4" edge distance for shear load

Rn = 1.5lctFu < 3.0dtFu let Fu = 45 ksi

Rn = 3.23 k lc = 0.5 in

Rn/Ω = 1613 lb t = 0.0478 in

DCR = 0.20 d = 0.5 in

Max T with overstrength = 1,607 lb

Design anchorage of AHU-3 and use for BLR 1 and AHU-4.

Desing for ET-1 and use for WH-1

AHU 1 and AHU 2 - use thru bolts, shear capacity adequate by inspection.
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Design:
Fastening point:

 | 
ET-1 anchorage

Page:
Specifier:
E-Mail:
Date:

1

5/25/2022

Specifier's comments: 

1 Input data

 Anchor type and diameter:  HIT-HY 200 + HAS-E 3/8

 Item number:  385418 HAS 5.8 3/8"x4-3/8" (element) / 2022791 HIT-HY
 200-A (adhesive)

 Effective embedment depth:  hef,act = 3.000 in. (hef,limit = - in.)

 Material:  5.8

 Evaluation Service Report:  ESR-3187

 Issued I Valid:  5/1/2021 | 3/1/2022

 Proof:  Design Method ACI 318-11 / Chem

 Stand-off installation:

 Profile:

 Base material:  cracked concrete, , fc' = 4,500 psi; h = 8.500 in., Temp. short/long: 32/32 °F

 Installation:  hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: condition B, shear: condition B; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar
 Seismic loads (cat. C, D, E, or F)  Tension load: yes (D.3.3.4.3 (d))

 Shear load: yes (D.3.3.5.3 (c))

Note: the HIT-HY 200 + HAS-E anchor is in the process of phase-out. As a result, there is limited/no inventory available.

Application also possible with HIT-HY 200 V3 + HAS-E under the selected boundary conditions.

Geometry [in.] & Loading [lb, in.lb]
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1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 876; Vx = 239; Vy = 0;
Mx = 0; My = 0; Mz = 0;

Nsus = 0; Mx,sus = 0; My,sus = 0;

yes 53

2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 876 239 239 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 876 3,653 24 OK

 Bond Strength** 876 1,680 53 OK

 Sustained Tension Load Bond Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 876 2,889 31 OK

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = ESR value            refer to ICC-ES ESR-3187
f  Nsa ³ Nua            ACI 318-11 Table D.4.1.1

Variables

Ase,N [in.2] futa [psi]
0.08 72,500

Calculations

Nsa [lb]
5,620

Results

Nsa [lb] f steel f nonductile f  Nsa [lb] Nua [lb]
5,620 0.650 1.000 3,653 876
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3.2 Bond Strength

Na = (ANa
ANa0

) y ed,Na y cp,Na Nba            ACI 318-11 Eq. (D-18)

f  Na ³ Nua            ACI 318-11 Table D.4.1.1
ANa see ACI 318-11, Part D.5.5.1, Fig. RD.5.5.1(b)

ANa0 = (2 cNa)
2            ACI 318-11 Eq. (D-20)

cNa = 10 da √t uncr
1100            ACI 318-11 Eq. (D-21)

y ed,Na = 0.7 + 0.3 (ca,min
cNa

) £ 1.0            ACI 318-11 Eq. (D-25)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0            ACI 318-11 Eq. (D-27)

Nba = l a · t k,c · aN,seis · p · da · hef            ACI 318-11 Eq. (D-22)

Variables

t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] aoverhead t k,c [psi]
2,354 0.375 3.000 ∞ 1.000 1,108

cac [in.] l a aN,seis

5.575 1.000 0.880

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

5.461 119.31 119.31 1.000

y cp,Na Nba [lb]
1.000 3,447

Results

Na [lb] f bond f seismic f nonductile f  Na [lb] Nua [lb]
3,447 0.650 0.750 1.000 1,680 876
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3.3 Concrete Breakout Failure

Ncb = (ANc
ANc0

) y ed,N y c,N y cp,N Nb            ACI 318-11 Eq. (D-3)

f  Ncb ³ Nua            ACI 318-11 Table D.4.1.1
ANc0 = 9 h2

ef            ACI 318-11 Eq. (D-5)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-11 Eq. (D-10)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-11 Eq. (D-12)

Nb = kc l a √f'c h
1.5
ef            ACI 318-11 Eq. (D-6)

Variables

hef [in.] ca,min [in.] y c,N cac [in.] kc l a f'c [psi]
3.000 ∞ 1.000 5.575 17 1.000 4,500

Calculations

ANc [in.2] ANc0 [in.2] y ed,N y cp,N Nb [lb]
81.00 81.00 1.000 1.000 5,926

Results

Ncb [lb] f concrete f seismic f nonductile f  Ncb [lb] Nua [lb]
5,926 0.650 0.750 1.000 2,889 876
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 239 1,415 17 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength (Bond Strength controls)** 239 4,826 5 OK

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

4.1 Steel Strength

Vsa,eq = ESR value            refer to ICC-ES ESR-3187
f  Vsteel ³ Vua            ACI 318-11 Table D.4.1.1

Variables

Ase,V [in.2] futa [psi] aV,seis

0.08 72,500 0.700

Calculations

Vsa,eq [lb]
2,359

Results

Vsa,eq [lb] f steel f nonductile f  Vsa,eq [lb] Vua [lb]
2,359 0.600 1.000 1,415 239
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4.2 Pryout Strength (Bond Strength controls)

Vcp =kcp[(ANa
ANa0

) y ed,Na y cp,Na Nba]            ACI 318-11 Eq. (D-40)

f  Vcp ³ Vua            ACI 318-11 Table (D.4.1.1)
ANa see ACI 318-11, Part D.5.5.1, Fig. RD.5.5.1(b)

ANa0 = (2 cNa)
2            ACI 318-11 Eq. (D-20)

cNa = 10 da √t uncr
1100            ACI 318-11 Eq. (D-21)

y ed,Na = 0.7 + 0.3 (ca,min
cna

) £ 1.0            ACI 318-11 Eq. (D-25)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0            ACI 318-11 Eq. (D-27)

Nba = l a · t k,c · aN,seis · p · da · hef            ACI 318-11 Eq. (D-22)

Variables

kcp aoverhead t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] t k,c [psi]
2 1.000 2,354 0.375 3.000 ∞ 1,108

cac [in.] l a aN,seis

5.575 1.000 0.880

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

5.461 119.31 119.31 1.000

y cp,Na Nba [lb]
1.000 3,447

Results

Vcp [lb] f concrete f seismic f nonductile f  Vcp [lb] Vua [lb]
6,894 0.700 1.000 1.000 4,826 239

5 Combined tension and shear loads

bN bV z Utilization bN,V [%] Status
0.521 0.169 5/3 39 OK

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
 Evaluation Service Report for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-11 Appendix D, Part D.3.3.4.3
 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the case, the
 connection design (tension) shall satisfy the provisions of Part D.3.3.4.3 (b), Part D.3.3.4.3 (c), or Part D.3.3.4.3 (d). The connection design
 (shear) shall satisfy the provisions of Part D.3.3.5.3 (a), Part D.3.3.5.3 (b), or Part D.3.3.5.3 (c).

•  Part D.3.3.4.3 (b) / part D.3.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile yielding
 at a load level corresponding to anchor forces no greater than the controlling design strength. Part D.3.3.4.3 (c) / part D.3.3.5.3 (b) waive the
 ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the anchors by a
 non-yielding attachment. Part D.3.3.4.3 (d) / part D.3.3.5.3 (c) waive the ductility requirements and require the design strength of the anchors to
 equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased by w0.

•  Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-11, Part
 D.9.1

Fastening meets the design criteria!
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7 Installation data

 Anchor type and diameter: HIT-HY 200 + HAS-E 3/8
 Profile: -  Item number: 385418 HAS 5.8 3/8"x4-3/8" (element) /

 2022791 HIT-HY 200-A (adhesive) 
 Hole diameter in the fixture: -  Maximum installation torque: 180 in.lb
 Plate thickness (input): -  Hole diameter in the base material: 0.438 in.

 Hole depth in the base material: 3.000 in.
 Drilling method: Hammer drilled  Minimum thickness of the base material: 4.250 in.
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 3/8 Hilti HAS Carbon steel threaded rod with Hilti HIT-HY 200 Safe Set System

7.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  Compressed air with required accessories
 to blow from the bottom of the hole

•  Proper diameter wire brush

•  Dispenser including cassette and mixer
•  Torque wrench

Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 0.000 0.000 - - - -
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8 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Specifier's comments: 

1 Input data

 Anchor type and diameter:  HIT-HY 200 + HAS-E 1/2

 Item number:  385423 HAS 5.8 1/2"x4-1/2" (element) / 2022791 HIT-HY
 200-A (adhesive)

 Effective embedment depth:  hef,act = 3.000 in. (hef,limit = - in.)

 Material:  5.8

 Evaluation Service Report:  ESR-3187

 Issued I Valid:  5/1/2021 | 3/1/2022

 Proof:  Design Method ACI 318-11 / Chem

 Stand-off installation:

 Profile:

 Base material:  cracked concrete, , fc' = 4,500 psi; h = 8.500 in., Temp. short/long: 32/32 °F

 Installation:  hammer drilled hole, Installation condition: Dry

 Reinforcement:  tension: condition B, shear: condition B; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar
 Seismic loads (cat. C, D, E, or F)  Tension load: yes (D.3.3.4.3 (d))

 Shear load: yes (D.3.3.5.3 (c))

Note: the HIT-HY 200 + HAS-E anchor is in the process of phase-out. As a result, there is limited/no inventory available.

Application also possible with HIT-HY 200 V3 + HAS-E under the selected boundary conditions.

Application also possible with HVU2 + HAS 1/2 under the selected boundary conditions.
More information in section Alternative fastening data of this report.

Geometry [in.] & Loading [lb, in.lb]
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1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 1,607; Vx = 642; Vy = 0;
Mx = 0; My = 0; Mz = 0;

Nsus = 0; Mx,sus = 0; My,sus = 0;

yes 59

2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 1,607 642 642 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 1,607 6,688 25 OK

 Bond Strength** 1,607 2,738 59 OK

 Sustained Tension Load Bond Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** 1,607 2,889 56 OK

 * highest loaded anchor    **anchor group (anchors in tension)
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3.1 Steel Strength

Nsa = ESR value            refer to ICC-ES ESR-3187
f  Nsa ³ Nua            ACI 318-11 Table D.4.1.1

Variables

Ase,N [in.2] futa [psi]
0.14 72,500

Calculations

Nsa [lb]
10,290

Results

Nsa [lb] f steel f nonductile f  Nsa [lb] Nua [lb]
10,290 0.650 1.000 6,688 1,607
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3.2 Bond Strength

Na = (ANa
ANa0

) y ed,Na y cp,Na Nba            ACI 318-11 Eq. (D-18)

f  Na ³ Nua            ACI 318-11 Table D.4.1.1
ANa see ACI 318-11, Part D.5.5.1, Fig. RD.5.5.1(b)

ANa0 = (2 cNa)
2            ACI 318-11 Eq. (D-20)

cNa = 10 da √t uncr
1100            ACI 318-11 Eq. (D-21)

y ed,Na = 0.7 + 0.3 (ca,min
cNa

) £ 1.0            ACI 318-11 Eq. (D-25)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0            ACI 318-11 Eq. (D-27)

Nba = l a · t k,c · aN,seis · p · da · hef            ACI 318-11 Eq. (D-22)

Variables

t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] aoverhead t k,c [psi]
2,354 0.500 3.000 ∞ 1.000 1,204

cac [in.] l a aN,seis

4.979 1.000 0.990

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

7.282 212.11 212.11 1.000

y cp,Na Nba [lb]
1.000 5,616

Results

Na [lb] f bond f seismic f nonductile f  Na [lb] Nua [lb]
5,616 0.650 0.750 1.000 2,738 1,607
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3.3 Concrete Breakout Failure

Ncb = (ANc
ANc0

) y ed,N y c,N y cp,N Nb            ACI 318-11 Eq. (D-3)

f  Ncb ³ Nua            ACI 318-11 Table D.4.1.1
ANc0 = 9 h2

ef            ACI 318-11 Eq. (D-5)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-11 Eq. (D-10)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-11 Eq. (D-12)

Nb = kc l a √f'c h
1.5
ef            ACI 318-11 Eq. (D-6)

Variables

hef [in.] ca,min [in.] y c,N cac [in.] kc l a f'c [psi]
3.000 ∞ 1.000 4.979 17 1.000 4,500

Calculations

ANc [in.2] ANc0 [in.2] y ed,N y cp,N Nb [lb]
81.00 81.00 1.000 1.000 5,926

Results

Ncb [lb] f concrete f seismic f nonductile f  Ncb [lb] Nua [lb]
5,926 0.650 0.750 1.000 2,889 1,607
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 642 2,593 25 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength (Bond Strength controls)** 642 7,862 9 OK

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

4.1 Steel Strength

Vsa,eq = ESR value            refer to ICC-ES ESR-3187
f  Vsteel ³ Vua            ACI 318-11 Table D.4.1.1

Variables

Ase,V [in.2] futa [psi] aV,seis

0.14 72,500 0.700

Calculations

Vsa,eq [lb]
4,321

Results

Vsa,eq [lb] f steel f nonductile f  Vsa,eq [lb] Vua [lb]
4,321 0.600 1.000 2,593 642
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4.2 Pryout Strength (Bond Strength controls)

Vcp =kcp[(ANa
ANa0

) y ed,Na y cp,Na Nba]            ACI 318-11 Eq. (D-40)

f  Vcp ³ Vua            ACI 318-11 Table (D.4.1.1)
ANa see ACI 318-11, Part D.5.5.1, Fig. RD.5.5.1(b)

ANa0 = (2 cNa)
2            ACI 318-11 Eq. (D-20)

cNa = 10 da √t uncr
1100            ACI 318-11 Eq. (D-21)

y ed,Na = 0.7 + 0.3 (ca,min
cna

) £ 1.0            ACI 318-11 Eq. (D-25)

y cp,Na = MAX(ca,min
cac

, 
cNa
cac

) £ 1.0            ACI 318-11 Eq. (D-27)

Nba = l a · t k,c · aN,seis · p · da · hef            ACI 318-11 Eq. (D-22)

Variables

kcp aoverhead t k,c,uncr [psi] da [in.] hef [in.] ca,min [in.] t k,c [psi]
2 1.000 2,354 0.500 3.000 ∞ 1,204

cac [in.] l a aN,seis

4.979 1.000 0.990

Calculations

cNa [in.] ANa [in.2] ANa0 [in.2] y ed,Na

7.282 212.11 212.11 1.000

y cp,Na Nba [lb]
1.000 5,616

Results

Vcp [lb] f concrete f seismic f nonductile f  Vcp [lb] Vua [lb]
11,231 0.700 1.000 1.000 7,862 642

5 Combined tension and shear loads

bN bV z Utilization bN,V [%] Status
0.587 0.248 5/3 51 OK

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  Design Strengths of adhesive anchor systems are influenced by the cleaning method. Refer to the INSTRUCTIONS FOR USE given in the
 Evaluation Service Report for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-11 Appendix D, Part D.3.3.4.3
 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the case, the
 connection design (tension) shall satisfy the provisions of Part D.3.3.4.3 (b), Part D.3.3.4.3 (c), or Part D.3.3.4.3 (d). The connection design
 (shear) shall satisfy the provisions of Part D.3.3.5.3 (a), Part D.3.3.5.3 (b), or Part D.3.3.5.3 (c).

•  Part D.3.3.4.3 (b) / part D.3.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile yielding
 at a load level corresponding to anchor forces no greater than the controlling design strength. Part D.3.3.4.3 (c) / part D.3.3.5.3 (b) waive the
 ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the anchors by a
 non-yielding attachment. Part D.3.3.4.3 (d) / part D.3.3.5.3 (c) waive the ductility requirements and require the design strength of the anchors to
 equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased by w0.

•  Installation of Hilti adhesive anchor systems shall be performed by personnel trained to install Hilti adhesive anchors. Reference ACI 318-11, Part
 D.9.1

Fastening meets the design criteria!
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7 Installation data

 Anchor type and diameter: HIT-HY 200 + HAS-E 1/2
 Profile: -  Item number: 385423 HAS 5.8 1/2"x4-1/2" (element) /

 2022791 HIT-HY 200-A (adhesive) 
 Hole diameter in the fixture: -  Maximum installation torque: 360 in.lb
 Plate thickness (input): -  Hole diameter in the base material: 0.562 in.

 Hole depth in the base material: 3.000 in.
 Drilling method: Hammer drilled  Minimum thickness of the base material: 4.250 in.
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 1/2 Hilti HAS Carbon steel threaded rod with Hilti HIT-HY 200 Safe Set System

7.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  Compressed air with required accessories
 to blow from the bottom of the hole

•  Proper diameter wire brush

•  Dispenser including cassette and mixer
•  Torque wrench

Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 0.000 0.000 - - - -
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8 Alternative fastening
8.1 Alternative fastening data

 Anchor type and diameter:  HVU2 + HAS 1/2

 Item number:  333190 HAS-E 1/2"x6 1/2" (element) / not available 
 (capsule)

 Effective embedment depth:  hef,act = 4.250 in., hnom = 4.250 in.

 Material:  5.8

 Evaluation Service Report:  ESR-4372

 Issued I Valid:  9/1/2021 | 6/1/2022

 Proof:  Design Method ACI 318-11 / Chem

 Stand-off installation:

 Profile:

 Base material:  cracked concrete, , fc' = 4,500 psi; h = 8.500 in., Temp. short/long: 32/32 °F

 Installation:  hammer drilled hole, Installation condition: Dry, Installation direction: vertical downward

 Reinforcement:  tension: condition B, shear: condition B; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar
 Seismic loads (cat. C, D, E, or F)  Tension load: yes (D.3.3.4.3 (d))

 Shear load: yes (D.3.3.5.3 (c))

Max. Utilization with HVU2 + HAS 1/2: 44 %
Fastening meets the design criteria!

8.2 Installation data

 Anchor type and diameter: HVU2 + HAS 1/2
 Profile: -  Item number: 333190 HAS-E 1/2"x6 1/2" (element) / not

 available  (capsule) 
 Hole diameter in the fixture: -  Maximum installation torque: 360 in.lb
 Plate thickness (input): -  Hole diameter in the base material: 0.562 in.

 Hole depth in the base material: 4.250 in.
 Drilling method: Hammer drilled  Minimum thickness of the base material: 5.500 in.
 Cleaning: Compressed air cleaning of the drilled hole according to instructions
 for use is required

 1/2 Hilti HAS Carbon steel threaded rod with Hilti HVU2

8.2.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  Compressed air with required accessories
 to blow from the bottom of the hole

•  Proper diameter wire brush

•  HVA square drive shafts
•  Torque wrench
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9 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Snowden Mech Upgrades EH

40.2021.105 5/5/2022

Design Frame for ACC Units

See Enercalc for gravity calculations, including existing framing.

Per ASCE 7-16, Section 15.3.1, use Chapter 13 for design of ACC support frame.

Rp = 1.25 per Table 15.4-2, conservatively

ap = 1 per Table 13.5-1, footnote a

Eqn 13.3-2

Fp < 1.6 SDS Ip Wp = 3613 lb

Fp > 0.3 SDS Ip Wp = 678 lb

SDS = 1.2

Ip = 1

Wp => Wacc = 1122 lb

Wsteel: L = 22 ft

w/ft = 20 plf

Wsteel = 440 lb

Wsnow (psf) = 8 psf (0.2 x 40 psf)

Asnow:

L = 8 ft

w = 5 ft

Asnow = 40 sf

Wsnow = 320 lb

Wp = 1882 lb

z/h = 1

Fp calc = 2168.1 lb

Fp = 2168.1 lb

�� =
0.4���	
��

��

�

1 + 2
�

ℎ

72

ROOFTOP ACC



Check cantilever pipe:

# pipes = 4

Fp to ea pipe = 542.0 lb

M = Fp  x h:

h = 5.875 ft (base of pipe to midheight of ACC unit)

M = 3184.3 lbft (LRFD)

6" STD pipe

D/t = 25.4

E = 29000 ksi

Fy = 35 ksi

0.45 E/Fy = 372.9 > D/t

Z = 10.6 in
3

Mn = Mp =  FyZ = 30916.7 lbft

Check if compact:

0.07 * E/Fy = 58

compact

φ = 0.9

φ Mn = 27825 lbft

DCR = 0.11

Design bolts

M = T x d 

d = 9 in

T = 4245.8 lb

# bolts = 2 in tension

φ rn = 29800 lb (3/4" diameter bolt, Group A, tension)

DCR = 0.07 tension

shear, φ rn = 17900 lb (3/4" diameter bolt, Group A, shear)

DCR = 0.008

consideration of combined shear and tension is not required b/c DCR < 30%
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (E) Steel beam with ACC load

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added

Uniform Load :  D = 0.0150,  S = 0.040 ksf,  Tributary Width = 15.50 ft

Point Load :  D = 0.30 k @ 3.0 ft

Point Load :  D = 0.30 k @ 7.0 ft

Point Load :  D = 0.30 k @ 10.0 ft

Point Load :  D = 0.30 k @ 14.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.724 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 8.500ft

7.846 k
Mn / Omega : Allowable 46.707 k-ft Vn/Omega : Allowable

W10x22Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
35.251 k

Section used for this span W10x22
Ma : Applied

Maximum Shear Stress Ratio = 0.223 : 1

0.000 ft

33.797 k-ft Va : Applied

0 <360
395

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.342 in 596Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.516 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25
+D+L+H

Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25
+D+Lr+H

Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25
+D+S+H

Dsgn. L =   17.00 ft 1 0.724 0.223 33.80 33.80 78.00 46.71 1.00 1.00 7.85 52.88 35.25
+D+0.750Lr+0.750L+H

Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25
+D+0.750L+0.750S+H

Dsgn. L =   17.00 ft 1 0.604 0.185 28.20 28.20 78.00 46.71 1.00 1.00 6.53 52.88 35.25
+D+0.60W+H
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (E) Steel beam with ACC load

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25

+D+0.750L+0.750S+0.450W+H
Dsgn. L =   17.00 ft 1 0.604 0.185 28.20 28.20 78.00 46.71 1.00 1.00 6.53 52.88 35.25

+0.60D+0.60W+0.60H
Dsgn. L =   17.00 ft 1 0.146 0.044 6.84 6.84 78.00 46.71 1.00 1.00 1.55 52.88 35.25

+D+0.70E+0.60H
Dsgn. L =   17.00 ft 1 0.244 0.073 11.40 11.40 78.00 46.71 1.00 1.00 2.58 52.88 35.25

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =   17.00 ft 1 0.604 0.185 28.20 28.20 78.00 46.71 1.00 1.00 6.53 52.88 35.25

+0.60D+0.70E+H
Dsgn. L =   17.00 ft 1 0.146 0.044 6.84 6.84 78.00 46.71 1.00 1.00 1.55 52.88 35.25

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S+H 1 0.5159 8.549 0.0000 0.000
.

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

Overall MAXimum 7.846 7.846
Overall MINimum 1.546 1.546
+D+H 2.576 2.576
+D+L+H 2.576 2.576
+D+Lr+H 2.576 2.576
+D+S+H 7.846 7.846
+D+0.750Lr+0.750L+H 2.576 2.576
+D+0.750L+0.750S+H 6.529 6.529
+D+0.60W+H 2.576 2.576
+D+0.750Lr+0.750L+0.450W+H 2.576 2.576
+D+0.750L+0.750S+0.450W+H 6.529 6.529
+0.60D+0.60W+0.60H 1.546 1.546
+D+0.70E+0.60H 2.576 2.576
+D+0.750L+0.750S+0.5250E+H 6.529 6.529
+0.60D+0.70E+H 1.546 1.546
D Only 2.576 2.576
S Only 5.270 5.270
H Only
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (N) beam for ACC support

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added
Load(s) for Span Number 1

Point Load :  D = 0.30 k @ 5.250 ft

Point Load :  D = 0.30 k @ 10.250 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.050 : 1

Load Combination +D+H

Span # where maximum occurs Span # 1
Location of maximum on span 9.123ft

0.30 k
Mn / Omega : Allowable 31.395 k-ft Vn/Omega : Allowable

W6x20Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+H
32.240 k

Section used for this span W6x20
Ma : Applied

Maximum Shear Stress Ratio = 0.009 : 1

0.000 ft

1.575 k-ft Va : Applied

0 <360
3211

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.000 in 0Ratio = <360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.058 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+L+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+Lr+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+S+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+0.750Lr+0.750L+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+0.750L+0.750S+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+0.60W+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (N) beam for ACC support

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+0.750Lr+0.750L+0.450W+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+0.750L+0.750S+0.450W+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+0.60D+0.60W+0.60H
Dsgn. L =   15.46 ft 1 0.030 0.006 0.95 0.95 52.43 31.39 1.14 1.00 0.18 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.006 0.01 0.01 62.08 37.18 1.00 1.00 0.18 48.36 32.24

+D+0.70E+0.60H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+D+0.750L+0.750S+0.5250E+H
Dsgn. L =   15.46 ft 1 0.050 0.009 1.58 1.58 52.43 31.39 1.14 1.00 0.30 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.009 0.01 0.01 62.08 37.18 1.00 1.00 0.30 48.36 32.24

+0.60D+0.70E+H
Dsgn. L =   15.46 ft 1 0.030 0.006 0.95 0.95 52.43 31.39 1.14 1.00 0.18 48.36 32.24
Dsgn. L =    0.04 ft 1 0.000 0.006 0.01 0.01 62.08 37.18 1.00 1.00 0.18 48.36 32.24

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

D Only 1 0.0579 7.794 0.0000 0.000
.

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

Overall MAXimum 0.300 0.300
Overall MINimum 0.180 0.180
+D+H 0.300 0.300
+D+L+H 0.300 0.300
+D+Lr+H 0.300 0.300
+D+S+H 0.300 0.300
+D+0.750Lr+0.750L+H 0.300 0.300
+D+0.750L+0.750S+H 0.300 0.300
+D+0.60W+H 0.300 0.300
+D+0.750Lr+0.750L+0.450W+H 0.300 0.300
+D+0.750L+0.750S+0.450W+H 0.300 0.300
+0.60D+0.60W+0.60H 0.180 0.180
+D+0.70E+0.60H 0.300 0.300
+D+0.750L+0.750S+0.5250E+H 0.300 0.300
+0.60D+0.70E+H 0.180 0.180
D Only 0.300 0.300
H Only
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Project: Date:

Engineer: Project #:

Equipment Tag:

ACC rooftop Attachment Forces - (ASCE 7-16, ASD)

LEQUIP= WEQUIP=

hEQUIP=

hcurb=

Lcurb= Wcurb=

ACC rooftop weight= Curb Weight=

Plan Dims of Building: B= L= h=

ap= Rp= SDS= Ip= Z= h=

(ASCE 7-16) Wp=

Fp= (0.4xapxSDSxWp/(Rp/Ip))x(1+2(z/h))=

Fp max = 1.6xSdsxIpxWp=

Fp min = 0.3xSdsxIpxWp=

0.7*Fp= ASD

ASD Net Overturning Moments (Movt - Mrest) (0.6-0.14SDS)D+0.7E

Equipment to Curb:

Curb to Structure:

V= Exp= Kzt=

(ASCE 7-16) Kd= α= zg=

Kz= Af= Af EQUIP only=

Ar=

Ke = Ground elevation factor, see Table 26.9-1

GCr LATERAL = (eqn 29.4.2) GCr VERTICAL = (eqn 29.4.3)

qz= (eqn 26.10-1)

F=qzxAfx(GCr)= (eqn 29.4.2) 0.6*F= ASD

FEQUIP only= 0.6*FEQUIP only= ASD

Fv=qzxArx(GCr-vert)= (eqn 29.4.3) 0.6*Fv= ASD

Net Overturning Moments (Movt - Mrest) 0.6D+0.6Wlateral+0.6Wuplift

Equipment to Curb: Wind Controls

Curb to Structure: Wind Controls

57 in.

Curb0 in.

37 ft

1122 lbs

Seismic 2.5 6.0 1.2

94 in. 47 in.

← C.G.

Curb

37 ft125 ft243 ft

1200

1.0 II

37 ft

673 lbs

1.0

0 lbs

Risk Category:

2154 lbs

404 lbs

(eqn 13.3-2)

(eqn 13.3-3)

5/1/2022

40.2021.105

Snowden ACC

EH

1122 lbs

ACC rooftop

ACC ACC 

47 in.

← C.G.

24 in.29 in.

471 lbs

27.35 psf

94 in. 47 in.

130 mph

0.744 37.21 sf

2040 lbs-in

2040 lbs-in

1.00

0.00256xKzxKztxKdxKe*V
2
=

Sec. 12.14.3.2.3

(eqn 13.3-1)

37.21 sf

0.85

1.9

34999 lbs-in

34999 lbs-in

B

7

1160 lbs

1259 lbs

1.5

755 lbs

1160 lbs1934 lbs

1934 lbs

30.68 sf

Wind
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Project: Date:

Engineer: Project #:

Equipment Tag:

ACC rooftop Attachment Forces - (ASCE 7-16, ASD)

5/1/2022

40.2021.105

Snowden ACC

EH

ACC rooftop

ASD ASD

M/d= T= M/d= T=

V= NOT V=

USED

# of Screws Used # of Screws Used

1160 lbs

Curb to Structure

1160 lbs

745 lbs 745 lbs

Equipment to Curb

Screws

Screws

25

19

lbs/screw

lbs/screw

Force Per Screw 

Ts=

Vs=

In T=

In V=

30

60

186 lbs/screw

145 lbs/screw

Force Per Screw 

Ts=

Vs=

In T= 4 Screws

In V= 8 Screws

1/4 Screw (20GA to W16)

Pnt = 1290 lbs/screw

Pnv = 1460 lbs/screw

#8 Screw (20GA to 20GA)

Pnt =

Pnv = 493 lbs/screw

lbs/screw217

Combo DCR = 0.62< 1.15, OK < 1.15, OK

Screw Combined Shear and Tension

AISI D100-17E, J4.5.2

Ω = 2.55

((Ts/Pnt)+(Vs/Pnv))*Ω <= 1.15

AISI D100-17E, J4.5.2

0.39Combo DCR =

Screw Combined Shear and Tension

Ω = 2.55

((Ts/Pnt)+(Vs/Pnv))*Ω <= 1.15
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Isolator
Type
FLSS-1-250
FLSS-1-450
FLSS-1-625
FLSS-1-800
FLSS-1-1000
FLSS-1-1250
FLSS-1-1700
FLSS-1-2200
FLSS-1-2465
FLSS-1-2865
FLSS-1-3500

FLSS-1-2500
FLSS-1-3400
FLSS-1-4400
FLSS-1-4930
FLSS-1-5730
FLSS-1-7000

FLSS-1-5000
FLSS-1-6800
FLSS-1-8800
FLSS-1-9860
FLSS-1-11460
FLSS-1-14000

FLSS-2-100
FLSS-2-135
FLSS-2-185
FLSS-2-225
FLSS-2-250
FLSS-2-375
FLSS-2-500
FLSS-2-625
FLSS-2-750
FLSS-2-875
FLSS-2-995
FLSS-2-1120
FLSS-2-1400
FLSS-2-1600
FLSS-2-1975

FLSS-2-2000
FLSS-2-2500
FLSS-2-2750
FLSS-2-3025
FLSS-2-3250
FLSS-2-3500
FLSS-2-3900
FLSS-2-4100
FLSS-2-4500

FLSS-2-4000
FLSS-2-5000
FLSS-2-5500
FLSS-2-6050
FLSS-2-6500
FLSS-2-7000
FLSS-2-7800
FLSS-2-8200
FLSS-2-9000

FLSS-2-8000
FLSS-2-10000
FLSS-2-11000
FLSS-2-12100
FLSS-2-13000
FLSS-2-14000
FLSS-2-15600
FLSS-2-16400
FLSS-2-18000

Spring
Color
Blue
Green
Black
Gray
Red
Brown
Orange
Org/Gray
Blue
Blu/Gray
Blue/Brn

Brown
Orange
Org/Gray
Blue
Blu/Gray
Blu/Brn

Brown
Orange
Org/Gray
Blue
Blu/Gray
Blu/Brn

Gray
Beige
Brown
Gray/Brn
Blue
Blue/Brn
Green
Grn/Brn
Black
Blk/Brn
Orange
Org/Brn
Org/Grn
Red
Red/Grn

Orange
Blue
Blu/Blu
Blu/Grn
Blu/Blk
Blu/Org
Blu/Org/Grn
Blu/Red
Blu/Red/Grn

Orange
Blu
Blu/Blu
Blu/Grn
Blu/Blk
Blu/Org
Blu/Org/Grn
Blu/Red
Blu/Red/Grn

Orange
Blue
Blu/Blu
Blu/Grn
Blu/Blk
Blu/Org
Blu/Org/Grn
Blu/Red
Blu/Red/Grn

lbs.

250
450
625
800

1000
1250
1700
2200
2465
2865
3500

2500
3400
4400
4930
5730
7000

5000
6800
8800
9860

11460
14000

100
135
185
225
250
375
500
625
750
875
995

1120
1400
1600
1975

2000
2500
2750
3025
3250
3500
3900
4100
4500

4000
5000
5500
6050
6500
7000
7800
8200
9000

8000
10000
11000
12100
13000
14000
15600
16400
18000

kg

113
204
283
363
454
567
771
998

1118
1300
1588

1134
1542
1996
2236
2599
3175

2270
3085
3992
4472
5198
6350

45
61
84

102
113
170
227
283
340
397
451
208
635
726
896

907
1134
1247
1372
1474
1588
1769
1860
2041

1814
2268
2495
2744
2948
3175
3538
3719
4082

3629
4536
4990
5488
5897
6350
7076
7439
8165

Rated
Capacity

in.

1.79
1.54
1.44
1.31
1.15
1.09
0.95
1.00
1.00
1.00
1.00

1.09
0.95
1.00
1.00
1.00
1.00

1.09
0.95
1.00
1.00
1.00
1.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.01
2.00
1.98

2.00
2.00
2.00
2.02
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.02
2.00
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.02
2.00
2.00
2.00
2.00
2.00

mm

45
39
37
33
29
28
24
26
25
25
25

28
24
26
25
25
25

28
24
26
25
25
25

51
51
51
51
51
51
51
51
51
51
51
51
51
51
50

51
51
51
51
51
51
51
51
51

51
51
51
51
51
51
51
51
51

51
51
51
51
51
51
51
51
51

Rated
Deflection

in.

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00
3.00

3.00
3.00
3.00
3.00
3.00
3.00

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

mm

76
76
76
76
76
76
76
76
76
76
76

76
76
76
76
76
76

76
76
76
76
76
76

86
86
86
86
86
86
86
86
86
86
86
86
86
86
86

127
127
127
127
127
127
127
127
127

127
127
127
127
127
127
127
127
127

127
127
127
127
127
127
127
127
127

Spring
O.D.

in.

9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00
9.00

15.25
15.25
15.25
15.25
15.25
15.25

15.75
15.75
15.75
15.75
15.75
15.75

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00

17.50
17.50
17.50
17.50
17.50
17.50
17.50
17.50
17.50

21.50
21.50
21.50
21.50
21.50
21.50
21.50
21.50
21.50

mm

227
227
227
227
227
227
227
227
227
227
227

387
387
387
387
387
387

400
400
400
400
400
400

254
254
254
254
254
254
254
254
254
254
254
254
254
254
254

280
280
280
280
280
280
280
280
280

444
444
444
444
444
444
444
444
444

546
546
546
546
546
546
546
546
546

L
in.

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

5.00
5.00
5.00
5.00
5.00
5.00

8.00
8.00
8.00
8.00
8.00
8.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00

mm

102
102
102
102
102
102
102
102
102
102
102

127
127
127
127
127
127

203
203
203
203
203
203

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

127
127
127
127
127
127
127
127
127

152
152
152
152
152
152
152
152
152

279
279
279
279
279
279
279
279
279

W
in.

0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

0.69
0.69
0.69
0.69
0.69
0.69

0.81
0.81
0.81
0.81
0.81
0.81

0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81
0.81

mm

17
17
17
17
17
17
17
17
17
17
17

17
17
17
17
17
17

21
21
21
21
21
21

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17
17
17
17
17
17
17
17
17

17
17
17
17
17
17
17
17
17

21
21
21
21
21
21
21
21
21

D
in.

0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

0.56
0.56
0.56
0.56
0.56
0.56

0.69
0.69
0.69
0.69
0.69
0.69

0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.56

0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69
0.69

mm

14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14

17
17
17
17
17
17

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
14
14
14

14
14
14
14
14
14
14
14
14

17
17
17
17
17
17
17
17
17

d
in.

6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25
6.25

6.88
6.88
6.88
6.88
6.88
6.88

7.50
7.50
7.50
7.50
7.50
7.50

8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00
8.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.13
10.13
10.13
10.13
10.13
10.13
10.13
10.13
10.13

11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00

mm

159
159
159
159
159
159
159
159
159
159
159

175
175
175
175
175
175

191
191
191
191
191
191

203
203
203
203
203
203
203
203
203
203
203
203
203
203
203

254
254
254
254
254
254
254
254
254

257
257
257
257
257
257
257
257
257

279
279
279
279
279
279
279
279
279

H
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Snowden Mech EH

40-21-105 4/19/2022

DESIGN OF NEW MECH PENTHOUSE

Roof Deck

1.5" x 20GA metal roof deck

Snow Load, S = 40 psf

Verco span table, allowable load = 300 psf > snow load

wind uplift = 77 psf (wind uplift map)

wind uplift (ASD) = 46.2 psf = 0.6 LRFD

Verco span table, allowable load = 300 psf > wind uplift

Per Verco Table 1: Allowable Tension load (lbs/connection) for arc spot welds

allowable = 602 lb

area = joist spacing x weld spacing

roof joist spacing = 2 ft

weld spacing = 1 ft

load = 92.4 lb (ASD)

DCR = 0.15

Penthouse Stud Walls

h = 11 ft

Wind = 49 psf (LRFD, Zone 5)

Wind = 29.4 psf (ASD) per stud = 39.2 plf

roof DL = 10 psf

S = 40 psf

DL + S = 50 psf

joist span = 13 ft

point load = 433.3 lb per stud

stud parameters:

depth = 6 in

spacing = 16 in

Use CFS for design (following)
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Penthouse roof joists

Use CFS for design

Determine seismic weight of cupolas

ASCE 7-16

weight = DL + 20% of flat roof snow

roof, DL = 10 psf

0.2*snow = 8 psf

18 psf

wall DL = 5 psf

PH width = 14 ft wall A = 528 ft
2

PH length = 34 ft plan A = 476 ft
2

total DL = 11.2 k

See excel printouts for seismic reference

ASCE 7-16 forces

Seismic vertical load distribution

Wind calculations

Reference Main Wind Force Resisting System excel printout

Combine 1 + 2:

A, 3.6 + 24.4 = 28 psf (LRFD)

B, 33.5 - 5.4 = 28.1 psf (LRFD) 16.86 psf (ASD)

determine plf:

psf x wind h

wind h = h/2 + 2 ft parapet (est.)

plf = 210.8 plf (LRFD)

total force = plf x length

total force = 7166 lbs (LRFD)

total force = 4299 lbs (ASD)
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Shear wall design

Seismic, LRFD = 2.1 k, base shear

Seismic, ASD = 1.47 k, base shear (LRFD x 0.7)

divide by wall width, divide by 2 walls

shear wall load = 52.5 plf (ASD)

Reference AISI Table C2.1-3

Nominal shear strength for seismic (4" spacing at panel edge)

0.027" steel sheet one side

thickness of stud = 43 mils, min

Rn = 1000 plf

Ω = 2.5

Rn/Ω = 400

DCR = 0.13

Wind, LRFD = 7166 k, base shear

Wind, ASD = 4299.3 k, base shear (LRFD x 0.6)

divide by wall width, divide by 2 walls

shear wall load = 153.5 plf (ASD)

Nominal shear strength for wind (4" spacing at panel edge)

0.027" steel sheet one side

thickness of stud = 43 mils, min

Rn = 1000 plf

Ω = 2

Rn/Ω = 500

DCR = 0.31

Check for wall with opening:

opening width = 6 ft

wall width - opening w = 8 ft

plf accounting for opening = 268.7 plf

DCR = 0.54

bottom track to blocking connection Wall perp to existing

see spreadsheet

(1) 1/4" screws @ 4" OC (therefore (3) per foot)

bottom track to plywood Wall parallel to existing

#8 sheet metal screw

ult lat load = 465 lb (APA 830)

x 1.6 = 744 lb (multiply by 1.6 for short duration)

 / 5 = 149 lb allowable

spacing = 4 in

allowable per ft = 446 lb/ft

DCR = 0.60
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Diaphragm Design

Seismic load

LRFD wp = 5.65 psf (seismic diaphragm load distribution)

ASD wp = 4.0 psf (LRFD x 0.7)

R = wp * L/2

R = 67.2 plf (ASD)

Wind load

total load = 4299.3 lb (ASD)

divide by area = 9.03 psf (ASD)

R = w * L/2

R = 153.5 plf (ASD)

Use 1.5" steel deck

36/4 pattern w/button punch @ 24" OC

allowable capacity = 403 plf

DCR = 0.38

Diaphragm boundary nailing:

#12 @ 12" OC deck to track

reference AISI cold-formed steel design manual volume 1

roof deck t = 0.0345 inches

nominal shear tilting = 855 lbs #12, Table IV-9c

allowable = 285 lbs (FOS = 3)

use spacing of 12" OC

DCR = 0.54

Holdowns

Reference ASCE 7-16, and AISI S213-07 C5.1.2

** Use overstrength load combinations when doing holdowns

Seismic overturning:

ASD

(0.6 - 0.14SDS)D + 0.7 ΩoQE

(0.6 - 0.14*1)D + 0.7(3)QE

0.46D + 3 (0.7QE)
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Holdown required at base of PH:

Mo = 3 * base shear * height

w roof = 4.36 psf (seismic load distribution)

load from roof = 2075 lb, LRFD

1453 lb, ASD

h = 11 ft

Mo = 47.9 kft

Minimal resisting moment

Seismic Tension force = (Mo - MR) / width

T = 3.42 kips TOTAL

Wind overturning:

0.6D + 0.6W

Holdown required at base of PH:

load at roof level = 7.2 k (LRFD)

4.3 k (ASD)

Mo = 47.3 kft

Wind Tension force = (Mo - MR) / width

T = 3.38 kips TOTAL

Max T = 3.42 k

per wall = 1.71 k

stud to bottom track

(6) 1/4" screws (occurs in 32")

screw nominal = 905 lb (AISI table IV-9a)

screw capacity = 301.7 lb

x 6 screws = 1810.0 lb

DCR = 0.95

track to existing 2x blocking

See excel calc following 

design shear load = 268.7 plf

space screws @ 4 in

length required = 12 in

shear in length = 268.7 lb

# screws in length = 3

Use Holdown from wall stud to existing WF

85



load = 1712 lb

S/HDU4 capacity = 3825 lb

DCR = 0.45

DCR < 0.70 therefore works as corner holdown

Wind Uplift

Design connection for components and cladding wind uplift

Track to deck connection

loading = 77 psf

wind uplift taken by long wall

trib area = length x 1/2 width

trib area = 238 ft
2

load to each long wall = 18326 lb

per ft = 539 plf (LRFD)

per ft = 323.4 plf (ASD)

from shear wall calcs:

(1) 1/4" screws @ 4" OC (therefore (3) per foot)

see excel spreadsheet for combined shear/tension calc

Sheathing to bottom track using #8 screws

Per AISI Table IV-9c (shear)

nominal = 564 lbs 0.027"  sheathing to 0.0451" bottom track

allowable = 188.0 lbs 

(1) screw @ 4" OC

in 1 ft = 564 plf

DCR = 0.57

At anchorage to existing CMU

ASD load = 223.9 lb (shear)

705.0 lb (tension) holdown loading (overturning M / length)

5/8" diameter x 5" embed anchor

allowable shear = 930 lb spacing = 10 in

allowable tension = 1045 lb

DCR for tension = 0.67 for (1) screw

DCR for shear = 0.24 for (1) screw

sum DCR = 0.92 for (1) screw

DCR for tension = 0.34 for (2) screws

DCR for shear = 0.24 for (2) screws

sum DCR = 0.58 for (2) screws

< 0.70 therefore use as corner holdown

(2) screws occur in 10"
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AMC

4300 B Street   Suite 302 Snowden Mech EH

Anchorage, AK   99503 04/27/22

Ph:   907  562-3439

Fax: 907  561-5319 40.2021.105

SEISMIC VERTICAL LOAD DISTRIBUTION

Per ASCE7-16

ASCE7-16 ASCE7-16 Fx=CvxV ASCE7-16

(eq 12.8-12) (eq 12.8-11) "hx" in feet (eq 12.8-13)

all forces Fx and Vx in kips, uon Seismic Weight: Per ASCE 7-16, 12.7.2

1.0 * self weight (dead load) +

T = 0.294 R= 6.5 SDS= 1.2 10 psf interior partition allowance +

k = 1.000 IE= 1 S1= 0.676 20% flat roof snow load +

25% storage load > 125 psf

Exterior Wall Weight = 5.0 psf 1.0 * permanent equipment weight

Level

PH Roof

Level Area hx Equipment wx wx*hx
k

%V Seis Coef Fx Vx seis psf

PH Roof 476 11.00 0 lbs 11.21       123            100.0% 0.1850     2.1 2.1 4.36

11 123 100% static base shear 2.07 k (LRFD)

Drift Min Base Shear: 0.6 k (ASCE 7-16 12.9.1.4.2)

SEISMIC DIAPHRAGM LOAD DISTRIBUTION

ASCE7-16

Diaphragm force limits (eq 12.10-1)

0.4SDSIEwpx = 0.480 *wpx max (eq 12.10-3)

0.2SDSIEwpx= 0.240 *wpx min (eq 12.10-2)

Fpx (LRFD) wp

Level Fi Σ Fi ωi = ωpx Σ ωi Fpx Min Max Controlling (psf)

PH Roof 2.1 2.1 11 11 2.69 2.69 5.38 min 5.65

EFFECTS OF REDUNDANCY/OVERSTRENGTH

 ρ = 1.0

 Ωο = 3.00 Level

PH Roof 2.1 kips 5.7 psf 17.0 psf

Diaph Dist ωp * ΩoDiaph Dist ωp * ρ

Seismic Weight

18 psf

Vert Dist Fx * ρ

Ext Wall Area

528 sf

Pxn

xi

i

n

xi

i

Px w

w

F

F

å

å

=

==

å
=

=
n

1i

k

ii

k

xx
vx

hw

hw
C

å
=

=
n

1i

iFV

Client

Project

Project No.

Sheet of

Design by

Date

Checked by

Date

X:\Engineering\Jobs\40\21\105-Alaska Court Snowden Bldg Mech Support\Design & Calculations\New mech space - Penthouse\22-04-27_ASCE 7-16 Seismic Distribution_eh.xlsxSeismic Distr Last Printed: 10:47 AM on 6/17/2022
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:;<=>> ?@@ ?@@ AA@ BCB BBD EF F? GA D? HH CE C? ?E ?H AE AC

IJ?D@ KKK AFG BAB DA CG ?D AF A? BF BH B? BB E F D C

IJAC@ KKK KKK BFA E? G@ HC CA ?C AF A? BE BD BC BA E G

IJBF@ KKK KKK KKK BAC E? GA HD CH ?G ?@ AH AB BF BH BA E

�4

:;<=>> ?@@ ?@@ AFF BFC BHA BAF B@E EC FA GA DC HG HB CD ?F ?A

IJ?D@ KKK KKK BH@ GG HF CC ?H AF A? BE BD B? BB B@ G D

IJAC@ KKK KKK AAH BBH FD DG HA CA ?C AF A? A@ BG BC BB F

IJBF@ KKK KKK KKK BH? BBH FE G@ HD CH ?G ?B AD AA BE BC BB
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:;<=>> ?@@ ?@@ ?@@ AHB A@F BGC BCE BAF BBA EF FG GF G@ D? HA CC

IJ?D@ KKK KKK A@G B@D GE DB CF ?E ?B AD AA BF BH B? B@ F

IJAC@ KKK KKK KKK BHE BBE EA GA HF CG ?E ?A AG A? A@ BH BB

IJBF@ KKK KKK KKK ABA BHE BAA ED GG D? HA C? ?D ?B AD A@ BH
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:;<=>> ?@@ ?@@ ?@@ ?@@ ADC AAA BFE BD? BCA BAH BB@ EE FF F@ DD HH

IJ?D@ KKK KKK ADB B?? B@@ GG DB CE C@ ?? AG A? BE BG B? B@

IJAC@ KKK KKK KKK A@@ BH@ BBD EB G? HE CE CB ?C AE AH BE BC

IJBF@ KKK KKK KKK ADG A@@ BHC BAB EG GE DH HC CD ?E ?? AH BE

�
�
+
�
�
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��

:;<=>> ?@@ ?@@ A?H BH@ BAC B@C FE GG DG HE HA CD CA ?F ?B AD

IJ?D@ KKK KKK KKK KKK BAA EC GC HE CF C@ ?? AF AC A@ BH BA

IJAC@ KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK CE CA ?H ?@ A? BF

IJBF@ KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK ?@ A?

�4

:;<=>> ?@@ ?@@ AED BE@ BHG B?A BBA EG FC GC DD HE H? CG ?E ??

IJ?D@ KKK KKK KKK KKK BCD BB? FE GB HF CF C@ ?? AF AC BF BC

IJAC@ KKK KKK KKK KKK KKK KKK KKK KKK KKK GB HE H@ C? ?G AG AB

IJBF@ KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK ?G AF
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:;<=>> ?@@ ?@@ ?@@ ADH ABE BFC BHG B?H BBF B@? EA FA G? DD HH CD

IJ?D@ KKK KKK KKK AHF BEC BCE BBG EC GD D? H? CC ?F ?A AC BE

IJAC@ KKK KKK KKK KKK KKK KKK KKK KKK BBH EC GE DD HD CF ?D AF

IJBF@ KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK DC CF ?G

9#

:;<=>> ?@@ ?@@ ?@@ ?@@ AGB AAF BEC BDG BCD BAF BB? B@B EB FA DF HG

IJ?D@ KKK KKK KKK KKK ACB BFD BCD BBG EH GF DH HH CG C@ ?@ A?

IJAC@ KKK KKK KKK KKK KKK KKK KKK KKK BC? BBF EF F? G@ D@ CH ?H

IJBF@ KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK F@ D@ CD

�
�
��
�
�

��

:;<=>> ?@@ ?@@ AEC BFF BHH B?B BBB ED FC G? DH HF HA CG ?E ??

IJ?D@ KKK KKK ACG BAG EH G? HF CD ?F ?B AD AA BF BD BA E

IJAC@ KKK KKK KKK KKK BC? BB@ FD DE HD CD ?E ?? AF AC BF BC

IJBF@ KKK KKK KKK KKK KKK KKK KKK EA GH DA HA C? ?G ?A AC BF

�4

:;<=>> ?@@ ?@@ ?@@ A?G BED BDH BC@ BAB B@H E? FA G? DD HE CE CB

IJ?D@ KKK KKK AEF BHA BBH FF DE HD CH ?G ?B AD AA BE BC BB

IJAC@ KKK KKK KKK AAE BGA B?A B@C F? DF HD CG ?E ?? AE AB BG

IJBF@ KKK KKK KKK KKK KKK KKK B?E BBB E@ GC DA HA CC ?F AE AA

98

:;<=>> ?@@ ?@@ ?@@ ?@@ AGC A?@ BED BDE BCG BAE BBH B@A EA F? DF HG

IJ?D@ KKK KKK KKK A@A BHA BBG EA GC D@ CE CB ?H AE AH BE BH

IJAC@ KKK KKK KKK KKK AAF BGH B?F BB@ E@ GC DA HA CC ?F AF AA

IJBF@ KKK KKK KKK KKK KKK KKK BFC BCG BA@ EE FA DE HE H@ ?F AE

9#

:;<=>> ?@@ ?@@ ?@@ ?@@ ?@@ AFH AC? A@E BFA BD@ BCA BAG BBC B@? FH GB

IJ?D@ KKK KKK KKK AHB BFE BCH BBC EA GC DB HB C? ?G ?B AC BF

IJAC@ KKK KKK KKK KKK AF? ABF BGA B?G BBA EA GG DH HH CG ?H AG

IJBF@ KKK KKK KKK KKK KKK KKK AAE BF? BCE BA? B@A FD G? D? CG ?D

:==LMNN;ON;=>LNOLPQR=AGS
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77 CDEDF G>GHII JGJ KIL JHJ HIM

7N CDEDF G>GLJI OGH JIH OLP KHI

�� CDEDF G>GKMQ MIG MQQ QKG MOG

�9 CDEDF G>GJIQ IMJ IQJ PGJG PPIG

������7�������������� !"� �#���!�$��!%��  ��&"� '�(���R�7�)����!�)/�0��&�&��+" ��1*�"(&�#���!�(���������
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79
XY G>GPMI IJ PLQ PHK PML PJO PML PML PML PML PML PML PML

ZY G>GPIJ IJ PLQ PHK PMI PJO PQI PQI PQI PQI PQI PQI PQI

7�
XY G>GHLI IJ PLQ PHK PMI PJO HHJ PIO HLH HLH HLH HLH HLH

ZY G>GHJK IJ PLQ PHK PMI PJO HHJ PIO HKO HKO HKO HKO HKO

77

XY G>GHII IJ PLQ PHK PMI PJO HHJ PIO HQK HQG HIG HIG HIG

CDEDF G>GHII IJ PLQ PHK PMI PJO HHJ PIO HQK HQG HIG HIG HIG

ZY G>GLPK IJ PLQ PHK PMI PJO HHJ PIO HQK HQG LGK LGK LGK

7N
CDEDF G>GLJI IJ PLQ PHK PMI PJO HHJ PIO HQK HQG LKQ LKQ LKQ

ZY G>GLMK IJ PLQ PHK PMI PJO HHJ PIO HQK HQG LOH LOH LOH

�� CDEDF G>GKMQ IJ PLQ PHK PMI PJO HHJ PIO HQK HQG KGJ KKK KOL

�9 CDEDF G>GJIQ IJ PLQ PHK PMI PJO HHJ PIO HQK HQG KGJ KKK JMI

��&�!�(��������!���� ��7�

P>D[\]D̂_̀a<@]Db]B<c=de<̀=BDfB]bD<=De\<BDedA@]Dd̂ @̂gDèDe\]D̂_̀a<@]Dadh<@<]BDdBDBfhhd_<i]bDA]@̀jk
DDDlXYmDnDX\d@@̀jDYopqrp
DDDlZYmDnDZ]]̂DYopqrp
DDDlCmDsDtuCDEDvXCD_̀ àDb]wxD;<=w@fb<=cDj]AD̂]_à_de]bDdẁfBe<wd@Db]wx?
DDDlFmDsDtuFLyDvXFLyDvXFLnFXyDtuFHKDEDFHKD_̀ àDb]wxD;<=w@fb<=cDj]AD̂]_à_de]bDdẁfBe<wd@Db]wx?

HCdB]Dh]ed@De\<wx=]BBD;Cz[?D{DB̂]w<a<]bDh<=<hfhDf=ẁde]bDAdB]Dh]ed@De\<wx=]BBDfB]bD<=Db]B<c=>DZ]wxDBfA|]weDèDe\<wx=]BBD
è@]_d=w]BdBDb]Bw_<A]bD<=DX]we<̀=D}H>KD̀aD}~X~DXPGG>

L[\]Dh<=<hfhDd_wDB̂ èDj]@bD]aa]we<�]DafB<̀=Db<dh]e]_yDb]yD<BDP�HD<=w\>D[\]D�d@f]BDà_Dd_wDB̂ èDj]@bBDhdgDA]Dd̂ @̂<]bDèDd_wDB]dhD
j]@bDj<e\Dh<=<hfhD]aa]we<�]DafB<̀=Dj<be\yDb]yD̀aDL�QD<=w\Dd=bDh<=<hfhD@]=ce\D<BDPD<=w\D]�w@fb<=cDw<_wf@d_D]=bB>D

KZ]ed<@ByDj̀ _xhd=B\<̂yDe]w\=<�f]Dd=bD�fd@<a<wde<̀=D̀aDj]@bBDhfBeDẁĥ @gDj<e\D}�XDZP>L>
J[\]Dv<@e<DadBe]=]_BDd_]Dd̂ @̂<wdA@]DèDe\]Dà@@̀j<=cDBfABe_de]De\<wx=]BB]Bk
DDD�noZF�HHkDDP�QD<=>D�DBfABe_de]De\<wx=]BBDD�DP�KD<=>
DDD�nvXFDHKkDDP�QD<=>D�DBfABe_de]De\<wx=]BBD�DL�QD<=>
DDD�noFtnPIkDDBfABe_de]De\<wx=]BBD�DP�KD<=>

O[\]Dt=]fe]xDadBe]=]_BDd_]Dd̂ @̂<wdA@]DèDe\]Dà@@̀j<=cDBfABe_de]De\<wx=]BB]Bk
DDDXZ�OPDB]_<]BkDDDG>PPLD<=>D�DBfABe_de]De\<wx=]BBD�DG>PJJD<=>
DDDXZ�OLDB]_<]BkDDG>PJJD<=>D�DBfABe_de]De\<wx=]BBD�DG>HJGD<=>D
DDD�OKDB]_<]BkDDG>PQMD<=>D�DBfABe_de]De\<wx=]BBD�DG>LPHD<=>
DDD�OODB]_<]BkDDBfABe_de]De\<wx=]BBD�DG>HQPD<=>

M[\]D�PHDBw_]jBDd_]DB]@anb_<@@<=cDB]@aned̂ <̂=cDBw_]jBDj<e\DdDh<=<hfhDjdB\]_Db<dh]e]_D̀aDJ�POn<=>Dd=bDdDh<=<hfhDjdB\]_D
e\<wx=]BB̀ aDG>GJD<=>D[\]DBw_]jBDhfBeDA]Dẁĥ @<d=eDj<e\D}X[zDqPJPL>

Q[\]Dd@@̀jdA@]De]=B<@]DBe_]=ce\D̀aDe\]D<=b<�<bfd@DBw_]jByDdBD̂fA@<B\]bDAgDe\]<_Dhd=fadwef_]_yDhfBeDh]]eD̀_D]�w]]bDe\]Dd@@̀jdA@]D
Bw_]jDẁ==]we<̀=De]=B<@]DBe_]=ce\BD@<Be]bDdÀ�]>

I[\]DBe_]=ce\D<BDe\]D}XZDd@@̀jdA@]Dẁ==]we<̀=De]=B<@]DBe_]=ce\yDj\]_]D�D<BDH>JDà_Dj]@bBDd=bDL>GDà_DXw_]jByDv<@e<Dd=bDt=]fe]xD
adBe]=]_B>Dq̀ =�]_eD}XZDe]=B<@]DBe_]=ce\BDèDup�ZDAdB]bD̀=D�D{DG>OGDà_Dj]@bBDd=bD�D{DG>JGDà_DXw_]jByDv<@e<D̀_Dt=]fe]xD
adBe]=]_B>
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BB

CDEFEGHI
J GKG GLH MNO MPN MHH MLQ MGM

R SMTLUGPVW HTGUGMGW NTMUMVHW MGTPUMHKW MPTLUMGVW MKTNUMMGW GGTMUNKW

CDEFEMGI
J LMK GPG GGP MNN MKO MPV MQV

R SGTLUGPVW LTMUGMGW VTGUMVQW MOTQUMHNW MLTLUMGNW MQTVUMMHW MVTNUMOMW

XYZEFEGHI
J PGK PHN QPG QKK QGP QQG QOQ

R SNTHUGVMW SPTLUGMVW SLTQUMKMW SGTGUMQQW SOTQUMLQW OTMUMGOW MTGUMOKW

XYZEFEMKI
J VPL VQP PPL PVL PKM PGG PLL

R SMOTGUGVMW SPTNUGMVW SHTGUMKMW SGTKUMQQW SMTVUMLPW SOTHUMGMW OTGUMOKW

XYZEFEMGI
J KVM KHP KGK KMQ KOQ VNK VNM

R SMOTVUGVGW SVTLUGMVW SQTMUMKMW SLTQUMQQW SGTLUMLPW SMTLUMGMW SOTPUMONW

XYZEFEPI
J MMMV MMOV MMOM MONP MONG MOKN MOOM

R SMMTPUGVGW SKTGUGMVW SPUMKMW SHTHUMQQW SLTGUMLPW SGTLUMGMW SMTQUMONW

B;

CDEFEGHI
J HOL LLP GVQ GHP GMM MNQ MVQ MPN MQQ

R LTMUMPVW VTGUMLGW MMTMUMOKW MLTKUNMW MPTNUVKW MNUPKW GMTVUQNW GLTHUQLW GQTKUHVW

CDEFEMGI
J HQH LVK LGP GNO GPG GHM GGV GMP GOP

R GTGUMPKW PTGUMLLW NTLUMONW MMTNUNLW MHTGUKOW MPTMUVOW MVTKUPGW MNTHUQQW GOTKUQOW

XYZEFEGHI
J KGH KHP VLL VPH PKQ VMQ PQH PKL PLH

R SHTGUMVMW SGTLUMLVW SOTHUMMHW OTLUNKW MTQUKPW MTNUVPW GTVUPKW GTKUPGW LTHUQVW

XYZEFEMKI
J NNL NKM KPM KVG KVN KOH KMK KGN VVH

R SQUMVGW SGTNUMLVW SMTMUMMHW SOTGUNKW OTQUKPW MTHUVPW MTKUPNW GTMUPGW GTPUQVW

XYZEFEMGI
J MMGV MONL MOPN MOQM MOLV MOGP MOMK MOMO NMG

R SQTQUMVGW SLTLUMLVW SMTNUMMQW SOTKUNKW OUKPW OTPUVPW MUPNW MTHUPGW MTKUQVW

XYZEFEPI
J MHLQ MHGG MHMG MHOP MHOO MLNP MLML MOKQ NMG

R SPTGUMVGW SHTMUMLKW SGTVUMMQW SMTVUNKW SOTNUKPW SOTLUVPW OTMUPNW OTQUPLW OTKUQVW

.@

CDEFEGHI
J VOH QNG HKV HLK LVN LQL LMH LOO GVQ

R PTLUKOW NTMUPLW MMTNUQMW MLTNUHGW MPTLULQW MVTKULOW GOUGPW GMTLUGGW GLTLUMNW

CDEFEMGI
J VNH PPP QVN QMV HVO HLH HOQ LKL LPP

R QTQUKMW KTGUPLW MOTHUQGW MGTGUHLW MLTNULVW MQTLULGW MPTVUGKW MVTNUGHW MNUGGW

XYZEFEGHI
J MGVG MGNL MMGM MMPO MOHO MOKM NKN MOGK NQQ

R OUKHW OTKUPVW MTNUQPW GTGUHKW GTNUHGW LULVW LTQULLW LTQULOW LTNUGKW

XYZEFEMKI
J MQML MHKP MLOP MLMP MLGL MGMO MGGV MGHM MMPO

R SOTVUKHW OTLUPVW MTLUQPW MTVUHKW GUHGW GTPULVW GTVULLW GTNULOW LTGUGKW

XYZEFEMGI
J MVOQ MPHK MPOV MQVV MQQH MQLQ MQGO MQOK MLNH

R SMTMUKHW SOTMUPVW OTVUQPW MTGUHKW MTPUHGW MTNULVW GTMULHW GTLULOW GTQUGKW

XYZEFEPI
J GMQO GMGV GMMM GONN GONO GOKL GOOV MPQN MLNH

R SMTKUKHW SOTKUPVW SOTMUQPW OTHUHKW OTKUHGW MTMULVW MTLULHW MTQULMW MTVUGKW

.�

CDEFEGHI
J NMG VVK PHM QKH QOP HVV HGQ HOK LVM

R VTMUHHW NTGULHW MMTQUGVW MLTMUGGW MQTMUMKW MPTHUMQW MKTLUMGW MNTHUMOW GMTGUKW

CDEFEMGI
J MOHM KNL VKH VOV PHN POH QPK QLK QMH

R PTHUHQW KTHULQW MOTMUGKW MMTPUGLW MLUMNW MHTGUMPW MQTLUMHW MPTLUMGW MVTLUMOW

XYZEFEGHI
J MPHL MPVN MHPO MQMQ MLPM MHMV MGNN MLQG MGQV

R MTHUHKW MTKULKW GTPULGW GTVUGVW LTGUGHW LTGUGMW LTPUMNW LTQUMVW LTKUMPW

XYZEFEMKI
J MNQV MNGN MVOG MVMK MVLM MQKP MPMO MPLO MQGQ

R OTKUHKW MTLULKW GTMULGW GTLUGVW GTHUGHW GTKUGMW GTNUMNW GTNUMVW LTGUMPW

XYZEFEMGI
J GGOL GMLP GOKK GOQL GOGP GOOH MNKP MNVM MNHM

R OTHUHKW MULKW MTQULGW MTKUGVW GUGHW GTGUGMW GTLUMNW GTHUMVW GTQUMPW

XYZEFEPI
J GVQL GVGV GVMO GPNP GPKP GPVK GPVM GLMO MNHM

R SOTGUHKW OTHULKW OTKULGW MTMUGVW MTLUGHW MTQUGMW MTPUMNW MTVUMVW MTKUMPW

Y[[E\]]̂_]̂[̀E]_Eabc[GKT
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Section :  600S162-43 (33 ksi)  @ 16" o.c. Single C Stud (punched)

Maxo = 1390.0 ft-lb 1415.7 lbVa = I = 2.32 in^4

Loads have not been modified for strength checks
Loads have been multiplied by 0.70 for deflection calculations

Bridging Connectors - Design Method =AISI S100

Span KyLy, KtLt
Flexual,
Distortional Connector

Stress
Ratio

Axial

Span 48.0", 48.0" 48.0", 132.0" LSUBH3.25 (Min) 0.66

Web Crippling

Support Load (lb) (in) Max Int. Stiffener?

Bearing Pa M

(lb) (ft-lbs)

R2 215.6 --Shear Connection  w/ clip-- NO

R1 215.6 --Stud/Track Design, Ref Connectors-- NO

Gravity Load

Type Load (lb)

Uniform 0.00plf

P1y 433lb @ 11ft

Code Check Required Interaction NotesAllowed

Max. Axial, lbs 433.0(c) 12% KΦ=0.00 lb-in/in3507.8(c)Span

Max. Shear, lbs 215.6 17% Shear (Punched)1240.3

Max. Moment (MaFy, Ma-dist), ft-lbs 592.9 49% Ma-dist (control),KΦ=0.00 lb-in/in1205.1

Moment Stability, ft-lbs 592.9 49%1221.7

Shear/Moment 0.43 43% Shear 0.0, Moment 592.91.00

Axial/Moment 0.62 62% Axial 433.0(c), Moment 592.91.00

Deflection Span, in 0.132 --meets L/998--

Support Rx(lb) Ry(lb) Simpson Strong-Tie Connector
Connector
Interaction

Anchor
Interaction

19.34 %R2 215.6 0.0 35.34 %SCB45.5(2) & (2) #12-24 SST X or XL to A36 Steel

97.91 %R1 215.6 433.0 52.58 %600T125-33 (33) & (1) .157" SST PDPA/PDPAT-62KP to
steel (3/16" to 1/2" thickness)

* Reference catalog for connector and anchor requirement notes as well as screw placement requirements

www.strongtie.comSIMPSON STRONG-TIE  COMPANY INC.

Project Name: 22-04-13_cold formed steel calc_eh

Model: Wall Stud – PH

2012 NASPEC [AISI S100-2012]Code:

Page 1 of 1

Date: 04/28/2022

Simpson Strong-Tie® CFS Designer™ 4.0.0.4
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Reactions

Support Reactions (lb)

R2 856.80

R1 856.80

Bending and Shear
(Unstiffened):

Bending and Shear
(Stiffened):

Web Stiffeners
Required?:

30.9%

NA

Yes

Shear and Web Crippling Checks

 Stressed
@R2

@R1,R2

Section:  1200S162-68 (50 ksi)  Single C Stud (punched)

Maxo = 6599.5 ft-lb 2770.7 lbVa = I = 18.39 in^4

Loads have not been modified for strength checks
Loads have not been modified for deflection calculations

Flexural and Deflection
Mmax
(ft-lb)

Mmax/
Maxo

Mpos
(ft-lb)

Bracing
(in)

Ma-Brc
(ft-lb)

Mpos/
Ma-Brc

Deflection

(in) Ratio

Span 2998.8 0.454 2998.8 48.0 5659.2 0.530 0.195 L/861

Distortional Buckling

K-phi
(lb-in/in)

Lm brace
(in)

Ma-dist
(ft-lb)

Mmax/
Ma-dist

Span 0.00 168.0 5511.5 0.544

www.strongtie.comSIMPSON STRONG-TIE  COMPANY INC.

Project Name: 22-04-13_cold formed steel calc_eh

Model: Roof joist beam wind

2012 NASPEC [AISI S100-2012]Code:

Page 1 of 1

Date: 04/28/2022

Simpson Strong-Tie® CFS Designer™ 4.0.0.4
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AMC
4300 B Street, Suite 302 Snowden EH
Anchorage, Alaska  99503 4/28/2022
Ph:   907 562-3439
Fax: 907 561-5319 40.2021.105

INPUT:

Method: NDS Ref.:

Forces: Tension Load Duration: 11.3.2

Tension/Withdrawal: Rt = 0.0 lbs Shear Load Duration: 11.3.2

Shear: Rs = 269.0 lbs

Resultant Load: RR = 269.0 lbs Moisture ContentA: 11.3.3

Direction: α = 0.0° Temperature: 11.3.4

0 ° is Shear Only Group Action: Input Cg below 11.3.6

90° is Tension Only Geometry: Input CΔ below 12.5.1

End Grain: 12.5.2

Diaphragm: 12.5.3

Fastener: Toe-nail: 12.5.4

# of Fasteners, n = 3

Size: Format Conversion: 11.3.7

Length, L = 4.00 in Φ Resistance: 11.3.8

Nominal DiameterB, D = 0.250 in Time Effect: 11.3.9

Head Diameter, D H = NA
Wood:

Side Member MaterialC:

Main Member MaterialC:

Side Member Specific Gravity, Gs= 0.46 Ref Section 11.2.3, NA

Main Member Specific Gravity, Gm= 0.46

12.1.4.2

Side Member Thickness, tns= 0.05 in

Main Member Thickness, tm= 9.25 in Main Member Pen: 3.96 in ( 15.8 D )

*Only used for toe-nailing: 2.00 in

Shear:

Main Member Shear Action Angle, θm= 0°

Side Member Shear Action Angle, θs= 0° Connection OK 44%

Adjustment Factors: NDS Pg # NDS Ref.:

Tension/Withdrawal

Load Duration Factor: CD = 1.60 CD = 1.60 ASD only pg. 11 11.3.2

Wet Service Factor: CM = 1.00 CM
1 = 1.00 ASD & LRFD pg. 61

10.3.3 & 
11.5.4

Temperature Factor: Ct = 1.00 Ct = 1.00 ASD & LRFD pg. 66 11.3.4

Group Action Factor: Cg = 1.00 Cg = 1.00 ASD & LRFD pg. 68-72 11.3.6

Geometry Factor: CΔ = 1.00 CΔ = 1.00 ASD & LRFD pg. 89-91 12.5.1

End Grain Factor: Ceg = 1.00 Ceg = 1.00 ASD & LRFD pg. 91 12.5.2

Diaphragm Factor: Cdi = 1.00 Cdi = 1.00 ASD & LRFD pg. 91 12.5.3

Toe-nail Factor: Ctn = 1.00 Ctn = 1.00 ASD & LRFD pg. 91 12.5.4

Format Conversion Factor: KF = 3.32 KF = 3.32 LRFD only pg. 187 11.3.7

Resistance Factor: Φz = 0.65 Φz = 0.65 LRFD only pg. 187 11.3.8

Time Effect Factor: λ = 1.00 λ = 1.00 LRFD only pg. 187 11.3.9

1/4  in

LR
F

D

2.16/Φ

Steel: Gr. 33

Wood

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Lag Screw

ASD

Shear

0.65

A
S

D

≤19% @ fab. & ≤19% in service

In Service Dry & Temp.≤100°F

A
S

D
   

&
   

LR
F

D
NO Toe-Nailing

Design for shear wall loading (track to blocking)

λ approximated below, see 
Appendix N.3.3

0° = // to grain

90° = ┴ to grain

10 Min/Wind or EQ Load

10 Min/Wind or EQ Load

NOT a Diaphragm

NO End Grain

Lead and Clearance Holes Required

Side Member

Main 
Member

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date
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AMC
4300 B Street, Suite 302 Snowden EH
Anchorage, Alaska  99503 4/28/2022
Ph:   907 562-3439
Fax: 907 561-5319 40.2021.105

INPUT:

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Design for shear wall loading (track to blocking)

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date

Withdrawal Capacity: NDS Ref.:

12.2

Lag Screw Wood Screw Nail Wood Screw Nail

199 lbs/in N/A N/A   T    E    T    T  
NDS Ref.: Eq 12.2-1, 12.2-2, & 12.2-3 2.500 in 0.156 in N/A N/A

W= NDS Ref.: Appendix L

W' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*W*n=

Unthreaded Shank Length: S = L-T= 1.50 in

Max Penetration allowed by Fastener: pmax = IF(Lag Screw, use T-E; else T)= 2.34 in

Penetration into Main Member: p = MIN(tm, IF(tns<S, MIN(tsm+tm-S, pmax), S+pmax-tsm)= 2.34 in 12.1.4.6

W' = W * p = 2234 lbs

12.2.5

Lag Screw Wood Screw Nail

NA N/A N/A WH' = WH*Cd*Cm*Ct*n = NA

WH = Controlling W' = 2234 lbs

Shear Capacity: NDS Ref.:

pm= 3.955 in l s= 0.045 in Lag Screw* Wood Screw* Nail 12.3.2

Dr
 = 0.173 in Fyb= 3.96 in N/A N/A

Fem┴= 3,977 psi Fem||= 3,977 psi *screw tapered tip not included when P<10D Tbl 12.3.2

Fes┴= 61,850 psi Fes||= 61,850 psi

Re= 0.064 Rt= 87.889

Femθ= 3,977 psi Fesθ= 61,850 psi

Yield Mode Tbl 12.3.1A

Rd= 2.230 Z=

Rd= 2.230 Z=

k1= 2.305

Rd= 2.230

k2= 0.468

Rd= 2.230

k3= 18.776

Rd= 2.230

Controlling Z= 12.3

Z' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*Z*n= 606 lbs

Combined Capacity: NDS Ref.:

A. If Moisture Content is >19% at time of fabrication and ≤19% in service, 0.4 is a conservative factor. For a more precise factor see NDS 11.3.3.

B. Diameter of lag screws are for "reduced body diameter" lag screws. (Similar to tables 11J & 11k in NDS)

126 lbs/fastener

Zα'Screws:

Zα'Nails:

606 lbs

N/A

199 lbs/in/fastener

l m=

Withdrawal Values, W

Lag Screw

Length of Fastener Engaged/Thread Length, T

2.230 Z= 177 lbs/fastener

Z=

Z=

Z=

C. The adujsted values for Fe┴ and Fe|| are not supported by NDS for diameters of fasteners >1/4" in plywood or OSB & therefore not recommended.

     Fe is assumed for all fastener sizes herein.

12.4-1

12.4-2

953 lbs/in

Im

Is

II

IIIm

IIIs

IV

1220 lbs/fastener

216 lbs/fastener

498 lbs/fastener

506 lbs/fastener

126 lbs/fastener

Rd=

70,000 psi

Pull-Through Values, WH

0 lbs/fastener
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AMC
4300 B Street, Suite 302 Snowden EH
Anchorage, Alaska  99503 4/28/2022
Ph:   907 562-3439
Fax: 907 561-5319 40.2021.105

INPUT:

Method: NDS Ref.:

Forces: Tension Load Duration: 11.3.2

Tension/Withdrawal: Rt = 1710.0 lbs Shear Load Duration: 11.3.2

Shear: Rs = 269.0 lbs

Resultant Load: RR = 1731.0 lbs Moisture ContentA: 11.3.3

Direction: α = 81.1° Temperature: 11.3.4

0 ° is Shear Only Group Action: Input Cg below 11.3.6

90° is Tension Only Geometry: Input CΔ below 12.5.1

End Grain: 12.5.2

Diaphragm: 12.5.3

Fastener: Toe-nail: 12.5.4

# of Fasteners, n = 3

Size: Format Conversion: 11.3.7

Length, L = 4.00 in Φ Resistance: 11.3.8

Nominal DiameterB, D = 0.250 in Time Effect: 11.3.9

Head Diameter, D H = NA
Wood:

Side Member MaterialC:

Main Member MaterialC:

Side Member Specific Gravity, Gs= 0.46 Ref Section 11.2.3, NA

Main Member Specific Gravity, Gm= 0.46

12.1.4.3

Side Member Thickness, tns= 0.05 in

Main Member Thickness, tm= 9.25 in Main Member Pen: 3.96 in ( 15.8 D )

*Only used for toe-nailing: 2.00 in

Shear:

Main Member Shear Action Angle, θm= 0°

Side Member Shear Action Angle, θs= 0° Connection OK 83%

Adjustment Factors: NDS Pg # NDS Ref.:

Tension/Withdrawal

Load Duration Factor: CD = 1.60 CD = 1.60 ASD only pg. 11 11.3.2

Wet Service Factor: CM = 1.00 CM
1 = 1.00 ASD & LRFD pg. 61

10.3.3 & 
11.5.4

Temperature Factor: Ct = 1.00 Ct = 1.00 ASD & LRFD pg. 66 11.3.4

Group Action Factor: Cg = 1.00 Cg = 1.00 ASD & LRFD pg. 68-72 11.3.6

Geometry Factor: CΔ = 1.00 CΔ = 1.00 ASD & LRFD pg. 89-91 12.5.1

End Grain Factor: Ceg = 1.00 Ceg = 1.00 ASD & LRFD pg. 91 12.5.2

Diaphragm Factor: Cdi = 1.00 Cdi = 1.00 ASD & LRFD pg. 91 12.5.3

Toe-nail Factor: Ctn = 1.00 Ctn = 1.00 ASD & LRFD pg. 91 12.5.4

Format Conversion Factor: KF = 3.32 KF = 3.32 LRFD only pg. 187 11.3.7

Resistance Factor: Φz = 0.65 Φz = 0.65 LRFD only pg. 187 11.3.8

Time Effect Factor: λ = 1.00 λ = 1.00 LRFD only pg. 187 11.3.9

λ approximated below, see 
Appendix N.3.3

0° = // to grain

90° = ┴ to grain

10 Min/Wind or EQ Load

10 Min/Wind or EQ Load

NOT a Diaphragm

NO End Grain

No Lead Hole Required

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Lag Screw

ASD

Shear

0.65

A
S

D

≤19% @ fab. & ≤19% in service

In Service Dry & Temp.≤100°F

A
S

D
   

&
   

LR
F

D
NO Toe-Nailing

Shear and tension at track to blocking connection

1/4  in

LR
F

D

2.16/Φ

Steel: Gr. 33

Wood Side Member

Main 
Member

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date
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AMC
4300 B Street, Suite 302 Snowden EH
Anchorage, Alaska  99503 4/28/2022
Ph:   907 562-3439
Fax: 907 561-5319 40.2021.105

INPUT:

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Shear and tension at track to blocking connection

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date

Withdrawal Capacity: NDS Ref.:

12.2

Lag Screw Wood Screw Nail Wood Screw Nail

199 lbs/in N/A N/A   T    E    T    T  
NDS Ref.: Eq 12.2-1, 12.2-2, & 12.2-3 2.500 in 0.156 in N/A N/A

W= NDS Ref.: Appendix L

W' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*W*n=

Unthreaded Shank Length: S = L-T= 1.50 in

Max Penetration allowed by Fastener: pmax = IF(Lag Screw, use T-E; else T)= 2.34 in

Penetration into Main Member: p = MIN(tm, IF(tns<S, MIN(tsm+tm-S, pmax), S+pmax-tsm)= 2.34 in 12.1.4.6

W' = W * p = 2234 lbs

12.2.5

Lag Screw Wood Screw Nail

NA N/A N/A WH' = WH*Cd*Cm*Ct*n = NA

WH = Controlling W' = 2234 lbs

Shear Capacity: NDS Ref.:

pm= 3.955 in l s= 0.045 in Lag Screw* Wood Screw* Nail 12.3.2

Dr
 = 0.173 in Fyb= 3.96 in N/A N/A

Fem┴= 3,977 psi Fem||= 3,977 psi *screw tapered tip not included when P<10D Tbl 12.3.2

Fes┴= 61,850 psi Fes||= 61,850 psi

Re= 0.064 Rt= 87.889

Femθ= 3,977 psi Fesθ= 61,850 psi

Yield Mode Tbl 12.3.1A

Rd= 2.230 Z=

Rd= 2.230 Z=

k1= 2.305

Rd= 2.230

k2= 0.468

Rd= 2.230

k3= 18.776

Rd= 2.230

Controlling Z= 12.3

Z' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*Z*n= 606 lbs

Combined Capacity: NDS Ref.:

A. If Moisture Content is >19% at time of fabrication and ≤19% in service, 0.4 is a conservative factor. For a more precise factor see NDS 11.3.3.

B. Diameter of lag screws are for "reduced body diameter" lag screws. (Similar to tables 11J & 11k in NDS)

70,000 psi

Pull-Through Values, WH

0 lbs/fastener

C. The adujsted values for Fe┴ and Fe|| are not supported by NDS for diameters of fasteners >1/4" in plywood or OSB & therefore not recommended.

     Fe is assumed for all fastener sizes herein.

12.4-1

12.4-2

953 lbs/in

Im

Is

II

IIIm

IIIs

IV

1220 lbs/fastener

216 lbs/fastener

498 lbs/fastener

506 lbs/fastener

126 lbs/fastener

Rd= Z= 177 lbs/fastener

Z=

Z=

Z=

126 lbs/fastener

Zα'Screws:

Zα'Nails:

2098 lbs

N/A

199 lbs/in/fastener

l m=

Withdrawal Values, W

Lag Screw

Length of Fastener Engaged/Thread Length, T

2.230
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Grid E Girder - W/ holdown load

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

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

Uniform Load :  D = 0.1690,  S = 0.6350 k/ft,  Tributary Width = 1.0 ft, (load from joists with drift)

Uniform Load :  D = 0.10 k/ft,  Tributary Width = 1.0 ft, (wall weight)

Uniform Load :  D = 0.020,  L = 0.0420 ksf,  Tributary Width = 6.50 ft, (PH Floor)

Uniform Load :  D = 0.010,  S = 0.040 ksf,  Tributary Width = 6.50 ft, (PH Roof)

Point Load :  E = 1.70 k @ 12.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.918 : 1

Load Combination +D+0.750L+0.750S+0.5250E

Span # where maximum occurs Span # 1
Location of maximum on span 8.694ft

12.240 k
Mn / Omega : Allowable 56.228 k-ft Vn/Omega : Allowable

W10x26Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+0.750L+0.750S+0.5250E
38.563 k

Section used for this span W10x26
Ma : Applied

Maximum Shear Stress Ratio = 0.317 : 1

17.000 ft

51.600 k-ft Va : Applied

0 <360
315

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.404 in 504Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.647 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   17.00 ft 1 0.315 0.108 17.70 17.70 93.90 56.23 1.00 1.00 4.16 57.84 38.56
+D+L

Dsgn. L =   17.00 ft 1 0.490 0.168 27.56 27.56 93.90 56.23 1.00 1.00 6.48 57.84 38.56
+D+S

Dsgn. L =   17.00 ft 1 0.890 0.305 50.03 50.03 93.90 56.23 1.00 1.00 11.77 57.84 38.56
+D+0.750L

Dsgn. L =   17.00 ft 1 0.446 0.153 25.09 25.09 93.90 56.23 1.00 1.00 5.90 57.84 38.56
+D+0.750L+0.750S

Dsgn. L =   17.00 ft 1 0.878 0.301 49.34 49.34 93.90 56.23 1.00 1.00 11.61 57.84 38.56
+D+0.70E

Dsgn. L =   17.00 ft 1 0.370 0.130 20.80 20.80 93.90 56.23 1.00 1.00 5.00 57.84 38.56
+D+0.750L+0.750S+0.5250E
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Grid E Girder - W/ holdown load

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
Dsgn. L =   17.00 ft 1 0.918 0.317 51.60 51.60 93.90 56.23 1.00 1.00 12.24 57.84 38.56

+0.60D
Dsgn. L =   17.00 ft 1 0.189 0.065 10.62 10.62 93.90 56.23 1.00 1.00 2.50 57.84 38.56

+0.60D+0.70E
Dsgn. L =   17.00 ft 1 0.245 0.087 13.80 13.80 93.90 56.23 1.00 1.00 3.34 57.84 38.56

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+0.750L+0.750S+0.5250E 1 0.6471 8.549 0.0000 0.000
.

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

Overall MAXimum 11.873 12.240
Overall MINimum 0.500 1.200
D Only 4.164 4.164
+D+L 6.485 6.485
+D+S 11.772 11.772
+D+0.750L 5.905 5.905
+D+0.750L+0.750S 11.610 11.610
+D+0.70E 4.514 5.004
+D+0.750L+0.750S+0.5250E 11.873 12.240
+0.60D 2.499 2.499
+0.60D+0.70E 2.849 3.339
L Only 2.321 2.321
S Only 7.608 7.608
E Only 0.500 1.200
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AMC
4300 B Street, Suite 302 Snowden EH
Anchorage, Alaska  99503 4/28/2022
Ph:   907 562-3439
Fax: 907 561-5319 40.2021.105

INPUT:

Method: NDS Ref.:

Forces: Tension Load Duration: 11.3.2

Tension/Withdrawal: Rt = 323.0 lbs Shear Load Duration: 11.3.2

Shear: Rs = 269.0 lbs

Resultant Load: RR = 420.3 lbs Moisture ContentA: 11.3.3

Direction: α = 50.2° Temperature: 11.3.4

0 ° is Shear Only Group Action: Input Cg below 11.3.6

90° is Tension Only Geometry: Input CΔ below 12.5.1

End Grain: 12.5.2

Diaphragm: 12.5.3

Fastener: Toe-nail: 12.5.4

# of Fasteners, n = 3

Size: Format Conversion: 11.3.7

Length, L = 4.00 in Φ Resistance: 11.3.8

Nominal DiameterB, D = 0.250 in Time Effect: 11.3.9

Head Diameter, D H = NA
Wood:

Side Member MaterialC:

Main Member MaterialC:

Side Member Specific Gravity, Gs= 0.46 Ref Section 11.2.3, NA

Main Member Specific Gravity, Gm= 0.46

12.1.4.3

Side Member Thickness, tns= 0.05 in

Main Member Thickness, tm= 9.25 in Main Member Pen: 3.96 in ( 15.8 D )

*Only used for toe-nailing: 2.00 in

Shear:

Main Member Shear Action Angle, θm= 0°

Side Member Shear Action Angle, θs= 0° Connection OK 40%

Adjustment Factors: NDS Pg # NDS Ref.:

Tension/Withdrawal

Load Duration Factor: CD = 1.60 CD = 1.60 ASD only pg. 11 11.3.2

Wet Service Factor: CM = 1.00 CM
1 = 1.00 ASD & LRFD pg. 61

10.3.3 & 
11.5.4

Temperature Factor: Ct = 1.00 Ct = 1.00 ASD & LRFD pg. 66 11.3.4

Group Action Factor: Cg = 1.00 Cg = 1.00 ASD & LRFD pg. 68-72 11.3.6

Geometry Factor: CΔ = 1.00 CΔ = 1.00 ASD & LRFD pg. 89-91 12.5.1

End Grain Factor: Ceg = 1.00 Ceg = 1.00 ASD & LRFD pg. 91 12.5.2

Diaphragm Factor: Cdi = 1.00 Cdi = 1.00 ASD & LRFD pg. 91 12.5.3

Toe-nail Factor: Ctn = 1.00 Ctn = 1.00 ASD & LRFD pg. 91 12.5.4

Format Conversion Factor: KF = 3.32 KF = 3.32 LRFD only pg. 187 11.3.7

Resistance Factor: Φz = 0.65 Φz = 0.65 LRFD only pg. 187 11.3.8

Time Effect Factor: λ = 1.00 λ = 1.00 LRFD only pg. 187 11.3.9

λ approximated below, see 
Appendix N.3.3

0° = // to grain

90° = ┴ to grain

10 Min/Wind or EQ Load

10 Min/Wind or EQ Load

NOT a Diaphragm

NO End Grain

No Lead Hole Required

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

Lag Screw

ASD

Shear

0.65

A
S

D

≤19% @ fab. & ≤19% in service

In Service Dry & Temp.≤100°F

A
S

D
   

&
   

LR
F

D
NO Toe-Nailing

wind uplift and shear check - track to blocking

1/4  in

LR
F

D

2.16/Φ

Steel: Gr. 33

Wood Side Member

Main 
Member

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date
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AMC
4300 B Street, Suite 302 Snowden EH
Anchorage, Alaska  99503 4/28/2022
Ph:   907 562-3439
Fax: 907 561-5319 40.2021.105

INPUT:

~ COMBINED SHEAR AND TENSION CONNECTION PER NDS 2018, CHAPTER 12 ~

wind uplift and shear check - track to blocking

Client

Project

Project No.

Sheet
of

Design by

Date

Checked 

Date

Withdrawal Capacity: NDS Ref.:

12.2

Lag Screw Wood Screw Nail Wood Screw Nail

199 lbs/in N/A N/A   T    E    T    T  
NDS Ref.: Eq 12.2-1, 12.2-2, & 12.2-3 2.500 in 0.156 in N/A N/A

W= NDS Ref.: Appendix L

W' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*W*n=

Unthreaded Shank Length: S = L-T= 1.50 in

Max Penetration allowed by Fastener: pmax = IF(Lag Screw, use T-E; else T)= 2.34 in

Penetration into Main Member: p = MIN(tm, IF(tns<S, MIN(tsm+tm-S, pmax), S+pmax-tsm)= 2.34 in 12.1.4.6

W' = W * p = 2234 lbs

12.2.5

Lag Screw Wood Screw Nail

NA N/A N/A WH' = WH*Cd*Cm*Ct*n = NA

WH = Controlling W' = 2234 lbs

Shear Capacity: NDS Ref.:

pm= 3.955 in l s= 0.045 in Lag Screw* Wood Screw* Nail 12.3.2

Dr
 = 0.173 in Fyb= 3.96 in N/A N/A

Fem┴= 3,977 psi Fem||= 3,977 psi *screw tapered tip not included when P<10D Tbl 12.3.2

Fes┴= 61,850 psi Fes||= 61,850 psi

Re= 0.064 Rt= 87.889

Femθ= 3,977 psi Fesθ= 61,850 psi

Yield Mode Tbl 12.3.1A

Rd= 2.230 Z=

Rd= 2.230 Z=

k1= 2.305

Rd= 2.230

k2= 0.468

Rd= 2.230

k3= 18.776

Rd= 2.230

Controlling Z= 12.3

Z' = Cd*Cm*Ct*Cg*CΔ*Ceg*Ctn*Z*n= 606 lbs

Combined Capacity: NDS Ref.:

A. If Moisture Content is >19% at time of fabrication and ≤19% in service, 0.4 is a conservative factor. For a more precise factor see NDS 11.3.3.

B. Diameter of lag screws are for "reduced body diameter" lag screws. (Similar to tables 11J & 11k in NDS)

70,000 psi

Pull-Through Values, WH

0 lbs/fastener

C. The adujsted values for Fe┴ and Fe|| are not supported by NDS for diameters of fasteners >1/4" in plywood or OSB & therefore not recommended.

     Fe is assumed for all fastener sizes herein.

12.4-1

12.4-2

953 lbs/in

Im

Is

II

IIIm

IIIs

IV

1220 lbs/fastener

216 lbs/fastener

498 lbs/fastener

506 lbs/fastener

126 lbs/fastener

Rd= Z= 177 lbs/fastener

Z=

Z=

Z=

126 lbs/fastener

Zα'Screws:

Zα'Nails:

1064 lbs

N/A

199 lbs/in/fastener

l m=

Withdrawal Values, W

Lag Screw

Length of Fastener Engaged/Thread Length, T

2.230
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4300 B Street, Suite 302

Anchorage, Alaska  99502

Ph:   907  562-3439

Fax:  907  561-5319

I.D.:

INPUT:

ASCE 7-16, Section 30.8 Top of Parapet Height above ground: 37.0 ft

p = q p  ( GC p  - GC pi  ) Exterior Parapet Height, he = 30 in

Eq 30.8-1 Roof Insulation Thickness, hins = 12 in

Remaining Interior Parapet Height = 18 in

Roof Pitch (Slope): 0 : 12 0.0 deg

Exposure Classification: B

Meets conditions specified in Section 26.8.1: (Wind speedup due to topography)

Ground Elevation Factor, Ke = 1.000 Table 26.9-1

Basic Wind Speed, V = 130 mph (3 second gust at 33 feet)

Roof Type: Monoslope

OUTPUT:

Kh = 0.74

Kzt = 1.00

Kd = 0.85 (Comp. and Cladding)

qp = 27.4 psf

Positive GCp: Using Fig. 30.3-1:

(Front Face EWA) (Back Face EWA)

Zones 4 & 5: 0.90 0.90

Negative GCp: Using Fig. 30.3-5A, Note 5 -> Fig. 30.3-2A:

(Front Face EWA) (Back Face EWA)

Zone 2 Roof Eave Side: -2.30 -2.30

Zone 2' Roof Peak Side: -2.30 -2.30

Zone 3 Roof Eave Side: -3.20 -3.20

Zone 3' Roof Peak Side: -3.20 -3.20

Using Fig. 30.3-1:

(Back Face EWA)

Zone 4: -0.99

Zone 5: -1.26

Fig. 30.3-2A to 30.5-1

Table 26.6-1

Eq. 26.10-1

Art. 26.7.3

Figure 30.3-1 or 30.5-1

4/29/2022

Ref:

Table 26.10-1

AMC

Snowden

40.2021.105

ASCE 7-16 PARAPET DESIGN (Enclosed, Partially Enclosed, and Partially Open Buildings)

parapet at new penthouse

Ref:

EH

Art. 26.8.2, Eq 26.8-1

Fig. 30.3-2A to 30.5-1

NOTE: Internal pressure is 
ignored as it produces no net 
effect on a single stud wall.  If 
parapet geometry is such that 
each face of the parapet needs to 
be considered separately, include 
internal pressure as given by the 
porosity of the parapet and Table 
26.13-1

Project No.

Sheet of

Design by

Date

Checked by

Date

Client

Project

Yes
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4300 B Street, Suite 302

Anchorage, Alaska  99502

Ph:   907  562-3439

Fax:  907  561-5319

I.D.:

4/29/2022

AMC

Snowden

40.2021.105

ASCE 7-16 PARAPET DESIGN (Enclosed, Partially Enclosed, and Partially Open Buildings)

parapet at new penthouse

EH

Project No.

Sheet of

Design by

Date

Checked by

Date

Client

Project

FORCE ON PARPET STUDS & CONNECTIONS:

Stud Spacing, ss = 12 in

Front Face Effective Wind Area (EWA): 2.5 sq ft

Back Face Effective Wind Area (EWA): 1.5 sq ft

Case A (windward parapet): Positive Pressure Negative Pressure

Eave Side Interior = 24.6 psf -62.9 psf

Peak Side Interior = 24.6 psf -62.9 psf

Eave Side Corner = 24.6 psf -87.5 psf

Peak Side Corner = 24.6 psf -87.5 psf

Vwind, base Mwind, base

Eave Side Interior = 156 lb/stud 242 lbf-ft/stud

Peak Side Interior = 156 lb/stud 242 lbf-ft/stud

Eave Side Corner = 193 lb/stud 307 lbf-ft/stud

Peak Side Corner = 193 lb/stud 307 lbf-ft/stud

Case B (leeward parapet): Positive Pressure Negative Pressure

Interior = 24.6 psf -27.1 psf

Corner = 24.6 psf -34.5 psf

Vwind, base Mwind, base

Interior = -105 lb/stud -149 lbf-ft/stud

Corner = -123 lb/stud -172 lbf-ft/stud

Connection at new penthouse:

V = 193 lb/stud stud spacing = 12 in

M = 307 lbf-ft/stud

BOTTOM TRACK TO DECK CONN

stud = 43 mil

deck = 33 mil

Rn = 608 lb (AISI table 9c, #14 screws)

φ Rn = 304 lb

DCR shear = 0.63 (1 qty #14 can take all shear)

T = M / d

d = 5 in

T = 736.1 lb/stud

Rn = 344 lb (AISI table 10 a (governs over pull-over), #14 screws)

φ Rn = 172 lb

screw spacing = 2 inches

load/screw = 123 lb

DCR tension = 0.71

Vwind, base = Neg. Press. x F.F. EWA - Pos. Press. x B.F. EWA     . M =  ( Neg. Press. x ss x he
2
 ) / 2 - ( Pos. Press. x ss x ( he

2
 - hins

2
 ) ) / 2

M = ( Pos. Press. x ss x he
2
 ) / 2 - ( Neg. Press. x ss x ( he

2
 - hins

2
 ) ) / 2Vwind, base = Pos. Press. x F.F. EWA - Neg. Press. x B.F. EWA     .
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Sheet of

Design by
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Checked by
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Project

STUD TO TRACK CONNECTION

Shear = M / d

d = 6 in

Shear = 613 lb/stud

43 mil track and studs

2 x 1/4" screw each side

per screw Rn = 905 lb (AISI table 9c, #14 screw)

qty = 2

φ Rn = 905

DCR = 0.68
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Snowden Mech Upgrades EH

40-21-105 4/19/2022

Connection between (N) ledger and (E) mechanical curb

Loads DL = 20 psf

S = 40 psf

LL = 20 psf (does not govern)

Span L = 4 ft

spacing = 0.5 ft (anchor spacing)

size = #14

nominal shear capacity = 645 lb (AISI Table IV-9a)

608 lb (AISI Table IV-9c)

governing nominal = 608 lb

allowable shear = 202.7 lb

Rim Joist to Curb connection

# screws = 1

allowable capacity = 202.6667 lb/ft

DL + S reaction = 60 lb

DCR = 0.30

109

ABANDONED ROOF CURBS



Snowden Mechanical Upgrades EH

Project: 40-21-105 4/19/2022

Design of CMU Infill 

Per ASCE 7-16, section 12.11.1, structural walls and anchorage must be designed for load Fp = 0.4SDSIeWp

SDS = 1.2 reference ATC hazards

Ie = 1 Table 1.5-2, Risk Category II

Wp ==> trib w = 22 in (1/2  times maximum infill width of 44" per architect)

trib w = 1.8 ft

height = 0.667 ft spacing of reinforcement

weight (psf) = 86 psf (using weight of CMU grouted at 8", see NCMA.org printout)

Wp = 105.1 lbs per 22 inches

Fp = 50 lbs per 22 inches

Check to see if horizontal bars embed into existing grouted cells can take this load.

Hilti ESR 4143

Table 7

Allowable load = 620 lb

Convert Fp load to ASD (x 0.7)

ASD Fp = 35.3 lb

DCR = 0.06

Check to see that existing vertical reinforcing can take the load.

Existing reinforcing = #5 @ 32" OC (assumed)

Check to see if #5 @ 32 inches, height = 12 ft, can take Fp load

Fp per 32 in width = 110.1 lb/ft

See enercalc printout, existing reinforcing is wall is adequate to take load.
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Masonry Slender Wall
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Check jamb at masonry infill

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: 22-04-19_CMU infill jambs_eh.ec6

Project Title: Gruening MS Earthquake Recovery
Engineer: EH
Project ID: 40-19-050
Project Descr:

Code References
Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : ASCE 7-10
General Information

Min Allow Out-of-plane Defl Ratio 0.0

=Minimum Vertical Steel % 0.0020

8Nom. Wall Thickness in

Bar Size 5
=

Actual Thickness

Bar Spacing 32 in

7.625 in
=

140 pcf=

Rebar "d" distance in
= =

Wall Weight 58.0 psf
Wall is grouted at rebar cells only

=

Temp Diff across thickness deg F=

3.750

Construction Type : Grouted Hollow Concrete Masonry
F'm 1.50 ksi

Fr - Rupture 61.0 psi
Lower Level Rebar . . .

=

#
Em = f'm * 900.0
Max % of         bal. 0.01640=

Block Weight
Grout Density

Normal Weight

Fy - Yield 40.0 ksi

Calculations per ACI 530-11, IBC 2012, CBC 2013, ASCE 7-10

One-Story Wall Dimensions

12.0
B

Roof Attachment

A

Floor Attachment

B Parapet height ft=
=Clear Height

Top & Bottom Pinned

A ft

Wall Support Condition

Wind Loads : Seismic Loads :
Lateral Loads

15.0

Fp 1.0 = 42.0 psf

Full area WIND load psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight
Seismic Wall Lateral Load 42.0 psf

(Applied to full "STRIP Width")

topLr L ED W bottom
Endpoints from Base

0.1100Distributed Lateral Load k/ft ft
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Masonry Slender Wall
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Check jamb at masonry infill

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: 22-04-19_CMU infill jambs_eh.ec6

Project Title: Gruening MS Earthquake Recovery
Engineer: EH
Project ID: 40-19-050
Project Descr:

DESIGN SUMMARY
Actual Values . . . Allowable Values . . .Governing Load Combination . . .

Axial Load Check
+1.20D+0.50L+0.20S+E+1.60H ft5.80Location

Max Pu / Ag 7.575 psi
0.2 * f'm 300.0 psi

Reinforcing Limit Check
Max Allow As/bd0.00250Actual As/bd 0.01640

Service Deflection Check
E Only

Actual Defl. Ratio  L/ Allowable Defl. Ratio537 150.0PASS

PASS
Max. Deflection 0.2681 in

Max. Allow. Defl. 0.960 in

PASS

Moment Capacity Check
+0.90D+E+0.90H Max Mu 0.7598 k-ft Phi * Mn 1.256 k-ft

Maximum Bending Stress Ratio   = 0.6048PASS

Top Horizontal E Only
Base Horizontal E Only 0.2520 k

Maximum Reactions . . . for Load Combination....

Results reported for "Strip Width" of 12.0 in

0.2520 k

Vertical Reaction +D+0.750L+0.750S+0.5250E+H 0.6960 k

Moment Values 0.6 *

Design Maximum Combinations - Moments Results reported for "Strip Width" = 12 in.

0.2*f'm*b*t
Axial Load

Load Combination Phi MnMu
k

Pu Mcr As RatioAs rho bal
in^2k-ftk k-ftk-ft

Phi

0.00000.00 0.000.000 0.000 0.00000.000 0.000.00
0.00000.00 0.000.000 0.000 0.00000.000 0.000.00
0.00000.00 0.000.000 0.000 0.00000.000 0.000.00
0.00000.00 0.000.000 0.000 0.00000.000 0.000.00
0.00250.13 1.2917.640 0.116 0.01620.445 0.900.46+1.20D+1.60Lr+0.50W+1.60H  at  5.60  to  6.00
0.00000.00 0.000.000 0.000 0.00000.000 0.000.00
0.00250.13 1.2917.640 0.116 0.01620.445 0.900.46+1.20D+1.60S+0.50W+1.60H  at  5.60  to  6.00
0.00250.27 1.2917.640 0.116 0.01620.445 0.900.46+1.20D+0.50Lr+0.50L+W+1.60H  at  5.60  to  6.
0.00250.27 1.2917.640 0.116 0.01620.445 0.900.46+1.20D+0.50L+0.50S+W+1.60H  at  5.60  to  6.0
0.00250.76 1.2917.640 0.116 0.01620.445 0.900.46+1.20D+0.50L+0.20S+E+1.60H  at  5.60  to  6.0
0.00250.27 1.2617.640 0.116 0.01620.334 0.900.46+0.90D+W+0.90H  at  5.60  to  6.00
0.00250.76 1.2617.640 0.116 0.01620.334 0.900.46+0.90D+E+0.90H  at  5.60  to  6.00

Moment Values DeflectionsStiffness

Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.

Axial Load
Load Combination I crackedMactualPu Mcr Defl. Ratio

in^4k-ft k-ft in^4 in^4 ink
DeflectionI effectiveI gross

0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00

15,861.90.0090.16 26.090.371 342.400342.400.46+D+0.60W+H  at  5.60  to  6.00
2,146.40.0670.53 25.990.348 36.087342.400.46+D+0.70E+H  at  6.00  to  6.40

21,149.20.0070.12 26.090.371 342.400342.400.46+D+0.750Lr+0.750L+0.450W+H  at  5.60  to  6.0
21,149.20.0070.12 26.090.371 342.400342.400.46+D+0.750L+0.750S+0.450W+H  at  5.60  to  6.00
6,474.20.0220.40 26.090.371 342.400342.400.46+D+0.750L+0.750S+0.5250E+H  at  5.60  to  6.0

15,872.00.0090.16 25.480.223 342.400342.400.46+0.60D+0.60W+0.60H  at  5.60  to  6.00
2,135.10.0670.53 25.420.209 35.414342.400.46+0.60D+0.70E+0.60H  at  6.00  to  6.40

0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00
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Masonry Slender Wall
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Check jamb at masonry infill

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: 22-04-19_CMU infill jambs_eh.ec6

Project Title: Gruening MS Earthquake Recovery
Engineer: EH
Project ID: 40-19-050
Project Descr:

0.00.0000.00 0.000.000 0.0000.000.00
0.00.0000.00 0.000.000 0.0000.000.00

9,532.30.0150.27 24.550.000 342.400342.400.46W Only  at  6.00  to  6.40
537.10.2680.75 24.550.000 26.272342.400.46E Only  at  6.00  to  6.40
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Masonry Slender Wall
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: Check jamb at masonry infill

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: 22-04-19_CMU infill jambs_eh.ec6

Project Title: Gruening MS Earthquake Recovery
Engineer: EH
Project ID: 40-19-050
Project Descr:

Moment Values DeflectionsStiffness

Design Maximum Combinations - Deflections Results reported for "Strip Width" = 12 in.

Axial Load
Load Combination I crackedMactualPu Mcr Defl. Ratio

in^4k-ft k-ft in^4 in^4 ink
DeflectionI effectiveI gross

0.00.0000.00 0.000.000 0.0000.000.00

Top Horizontal Vertical @ Wall Base
Reactions - Vertical & Horizontal

Base HorizontalLoad Combination

+D+H 0.0 0.00 0.696k k k

+D+L+H 0.0 0.00 0.696k k k

+D+Lr+H 0.0 0.00 0.696k k k

+D+S+H 0.0 0.00 0.696k k k

+D+0.750Lr+0.750L+H 0.0 0.00 0.696k k k

+D+0.750L+0.750S+H 0.0 0.00 0.696k k k

+D+0.60W+H 0.1 0.05 0.696k k k

+D+0.70E+H 0.2 0.18 0.696k k k

+D+0.750Lr+0.750L+0.450W+H 0.0 0.04 0.696k k k

+D+0.750L+0.750S+0.450W+H 0.0 0.04 0.696k k k

+D+0.750L+0.750S+0.5250E+H 0.1 0.13 0.696k k k

+0.60D+0.60W+0.60H 0.1 0.05 0.418k k k

+0.60D+0.70E+0.60H 0.2 0.18 0.418k k k

D Only 0.0 0.00 0.696k k k

Lr Only 0.0 0.00 0.000k k k

L Only 0.0 0.00 0.000k k k

S Only 0.0 0.00 0.000k k k

W Only 0.1 0.09 0.000k k k

E Only 0.3 0.25 0.000k k k

H Only 0.0 0.00 0.000k k k
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Project: Snowden Mech Upgrades EH

40.2021.105 6/15/2022

NEW OPENING ON SECOND FLOOR ADJACENT TO EXISTING

concrete beam to beam = 8.08 ft

opening w = 3.67 in (use width of existing opening)

opening L = 10 in

loads: DL: t = 5 in concrete

DL = 62.5 psf

LL: LL = 40 psf, assumed

DL + LL = 102.5 psf

header:

header span = 3.50 ft

trib = 4.04 ft conservative

loading = 414.3 plf

R1 = R2 = 725.0 lb

M = 634.4 lbft

0.6 kft

C6x13 (w/Fy = 36 ksi)

Vn/Ω = 33.90 k

shear DCR = 0.02

Mp/Ω = 13.10 kft

moment DCR = 0.05

at concrete beam, anchor using 1/2" diameter x 3 1/2" concrete screw anchors

(see Hilti printout)

LRFD: 1.2D + 1.6L = 139 psf

R = 983.1 lb

at perpendicular channel, weld 3/16" all around

steel member from concrete beam to concrete beam:

span = 8.08 ft

point load, p = 725.0 lb

a = 4.6 ft

b = 3.5 ft

R1 = p*a/span = 411.1 lb

R2 = p*b/span = 313.9 lb

M = pab/span = 1438.7 lbft

1.4 kft
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CONC SLAB



C6x1e (w/Fy = 36 ksi)

Vn/Ω = 33.90 k

shear DCR = 0.01

Mp/Ω = 13.10 kft

moment DCR = 0.11

at ends of channel (at concrete beam, use same anchorage as header)
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Input data and results must be checked for conformity with the existing conditions and for plausibility! 
PROFIS Engineering ( c ) 2003-2022 Hilti AG, FL-9494 Schaan  Hilti is a registered Trademark of Hilti AG, Schaan 

1

Company:
Address:
Phone I Fax:
Design:
Fastening point:

 | 
New opening adjacent to existing

Page:
Specifier:
E-Mail:
Date:

1

6/17/2022

Specifier's comments: 

1 Input data

 Anchor type and diameter:  KWIK HUS-EZ (KH-EZ) 1/2 (3)

 Item number:  418072 KH-EZ 1/2"x3 1/2"

 Effective embedment depth:  hef = 2.160 in., hnom = 3.000 in.

 Material:  Carbon Steel

 Evaluation Service Report:  ESR-3027

 Issued I Valid:  4/1/2022 | 12/1/2023

 Proof:  Design Method ACI 318 / AC193

 Stand-off installation:

 Profile:

 Base material:  cracked concrete, 2500, fc' = 2,500 psi; h = 5.000 in.

 Reinforcement:  tension: condition B, shear: condition B; no supplemental splitting reinforcement present

 edge reinforcement: none or < No. 4 bar
 Seismic loads (cat. C, D, E, or F)  no

Geometry [in.] & Loading [lb, in.lb]
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Design:
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Page:
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Date:
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6/17/2022

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 981; Vy = 0;
Mx = 0; My = 0; Mz = 0;

no 52

2 Load case/Resulting anchor forces

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 0 981 981 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* N/A N/A N/A N/A

 Pullout Strength* N/A N/A N/A N/A

 Concrete Breakout Failure** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 981 5,547 18 OK

 Steel failure (with lever arm)* N/A N/A N/A N/A

 Pryout Strength** 981 1,889 52 OK

 Concrete edge failure in direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)

4.1 Steel Strength

Vsa = ESR value            refer to ICC-ES ESR-3027
f  Vsteel ³ Vua            ACI 318-08 Eq. (D-2)

Variables

Ase,V [in.2] futa [psi] aV,seis

0.16 112,540 0.600

Calculations

Vsa [lb]
9,245

Results

Vsa [lb] f steel f  Vsa [lb] Vua [lb]
9,245 0.600 5,547 981
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4.2 Pryout Strength

Vcp = kcp [(ANc
ANc0

) y ed,N y c,N y cp,N Nb ]            ACI 318-08 Eq. (D-30)

f  Vcp ³ Vua            ACI 318-08 Eq. (D-2)
ANc see ACI 318-08, Part D.5.2.1, Fig. RD.5.2.1(b)
ANc0 = 9 h2

ef            ACI 318-08 Eq. (D-6)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-08 Eq. (D-11)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-08 Eq. (D-13)

Nb = kc l √f'c h
1.5
ef            ACI 318-08 Eq. (D-7)

Variables

kcp hef [in.] ca,min [in.] y c,N

1 2.160 ∞ 1.000

cac [in.] kc l f'c [psi]
3.750 17 1 2,500

Calculations

ANc [in.2] ANc0 [in.2] y ed,N y cp,N Nb [lb]
41.99 41.99 1.000 1.000 2,698

Results

Vcp [lb] f concrete f  Vcp [lb] Vua [lb]
2,698 0.700 1,889 981

5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

Fastening meets the design criteria!
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6 Installation data

 Anchor type and diameter: KWIK HUS-EZ (KH-EZ) 1/2 (3)
 Profile: -  Item number: 418072 KH-EZ 1/2"x3 1/2"
 Hole diameter in the fixture: -  Maximum installation torque: 540 in.lb
 Plate thickness (input): -  Hole diameter in the base material: 0.500 in.

 Hole depth in the base material: 3.375 in.
 Drilling method: Hammer drilled  Minimum thickness of the base material: 4.750 in.
 Cleaning: Manual cleaning of the drilled hole according to instructions for use is
 required.

 Hilti KH-EZ screw anchor with 3 in embedment, 1/2 (3), Carbon steel, installation per ESR-3027

6.1 Recommended accessories

Drilling Cleaning Setting
•  Suitable Rotary Hammer
•  Properly sized drill bit

•  Manual blow-out pump •  Torque wrench

Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 0.000 0.000 - - - -
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (N) opening in (E) steel deck; C4x5.4

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Beam is Fully Braced against lateral-torsional buckling
Allowable Strength Design Fy : Steel Yield : 36.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight NOT internally calculated and added

Uniform Load :  D = 0.0150,  S = 0.040 ksf,  Tributary Width = 10.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.338 : 1

Load Combination +D+S+H

Span # where maximum occurs Span # 1
Location of maximum on span 2.250ft

1.238 k
Mn / Omega : Allowable 4.114 k-ft Vn/Omega : Allowable

C4x5.4Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S+H
9.520 k

Section used for this span C4x5.4
Ma : Applied

Maximum Shear Stress Ratio = 0.130 : 1

0.000 ft

1.392 k-ft Va : Applied

0 <360
1183

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.033 in 1,626Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.046 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+D+H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+L+H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+Lr+H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+S+H

Dsgn. L =    4.50 ft 1 0.338 0.130 1.39 1.39 6.87 4.11 1.00 1.00 1.24 15.90 9.52
+D+0.750Lr+0.750L+H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+0.750L+0.750S+H

Dsgn. L =    4.50 ft 1 0.277 0.106 1.14 1.14 6.87 4.11 1.00 1.00 1.01 15.90 9.52
+D+0.60W+H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+0.750Lr+0.750L+0.450W+H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+0.750L+0.750S+0.450W+H

Dsgn. L =    4.50 ft 1 0.277 0.106 1.14 1.14 6.87 4.11 1.00 1.00 1.01 15.90 9.52
+0.60D+0.60W+0.60H

Dsgn. L =    4.50 ft 1 0.055 0.021 0.23 0.23 6.87 4.11 1.00 1.00 0.20 15.90 9.52
+D+0.70E+0.60H

Dsgn. L =    4.50 ft 1 0.092 0.035 0.38 0.38 6.87 4.11 1.00 1.00 0.34 15.90 9.52
+D+0.750L+0.750S+0.5250E+H

Dsgn. L =    4.50 ft 1 0.277 0.106 1.14 1.14 6.87 4.11 1.00 1.00 1.01 15.90 9.52
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Steel Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: (N) opening in (E) steel deck; C4x5.4

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
+0.60D+0.70E+H

Dsgn. L =    4.50 ft 1 0.055 0.021 0.23 0.23 6.87 4.11 1.00 1.00 0.20 15.90 9.52
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S+H 1 0.0457 2.263 0.0000 0.000
.

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

Overall MAXimum 1.238 1.238
Overall MINimum 0.203 0.203
+D+H 0.338 0.338
+D+L+H 0.338 0.338
+D+Lr+H 0.338 0.338
+D+S+H 1.238 1.238
+D+0.750Lr+0.750L+H 0.338 0.338
+D+0.750L+0.750S+H 1.013 1.013
+D+0.60W+H 0.338 0.338
+D+0.750Lr+0.750L+0.450W+H 0.338 0.338
+D+0.750L+0.750S+0.450W+H 1.013 1.013
+0.60D+0.60W+0.60H 0.203 0.203
+D+0.70E+0.60H 0.338 0.338
+D+0.750L+0.750S+0.5250E+H 1.013 1.013
+0.60D+0.70E+H 0.203 0.203
D Only 0.338 0.338
S Only 0.900 0.900
H Only
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 1 - Header for (N) opening at (E) wood framing; double header (use 1/2 of trib width)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

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

Allowable Stress Design

Hem-Fir
No.2

850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0 26.840

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Uniform Load :  D = 0.0150,  L = 0.0420 ksf,  Tributary Width = 2.750 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.560: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.000ft

42.72 psi=

=

850.00psi

2x12Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

150.00 psi==

Section used for this span 2x12
Maximum Shear Stress Ratio 0.285 : 1

7.066 ft=
=

475.59psi

Maximum Deflection

0 <360
1528

Ratio = 0 <180

Max Downward Transient Deflection 0.046 in 2074Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.063 in Ratio = >=180
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
+D+H 0.00 0.00 0.000.00

1.00Length = 8.0 ft 1 0.164 0.083 0.90 1.000 1.00 1.00 1.00 0.33 125.16 765.00 0.13 135.001.00 11.24
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.560 0.285 1.00 1.000 1.00 1.00 1.00 1.25 475.59 850.00 0.48 150.001.00 42.72
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.118 0.060 1.25 1.000 1.00 1.00 1.00 0.33 125.16 1062.50 0.13 187.501.00 11.24
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.128 0.065 1.15 1.000 1.00 1.00 1.00 0.33 125.16 977.50 0.13 172.501.00 11.24
1.00+D+0.750Lr+0.750L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.365 0.186 1.25 1.000 1.00 1.00 1.00 1.02 387.98 1062.50 0.39 187.501.00 34.85
1.00+D+0.750L+0.750S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.397 0.202 1.15 1.000 1.00 1.00 1.00 1.02 387.98 977.50 0.39 172.501.00 34.85
1.00+D+0.60W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.092 0.047 1.60 1.000 1.00 1.00 1.00 0.33 125.16 1360.00 0.13 240.001.00 11.24
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 1 - Header for (N) opening at (E) wood framing; double header (use 1/2 of trib width)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.750Lr+0.750L+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.285 0.145 1.60 1.000 1.00 1.00 1.00 1.02 387.98 1360.00 0.39 240.001.00 34.85
1.00+D+0.750L+0.750S+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.285 0.145 1.60 1.000 1.00 1.00 1.00 1.02 387.98 1360.00 0.39 240.001.00 34.85
1.00+0.60D+0.60W+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.055 0.028 1.60 1.000 1.00 1.00 1.00 0.20 75.09 1360.00 0.08 240.001.00 6.74
1.00+D+0.70E+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.092 0.047 1.60 1.000 1.00 1.00 1.00 0.33 125.16 1360.00 0.13 240.001.00 11.24
1.00+D+0.750L+0.750S+0.5250E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.285 0.145 1.60 1.000 1.00 1.00 1.00 1.02 387.98 1360.00 0.39 240.001.00 34.85
1.00+0.60D+0.70E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.055 0.028 1.60 1.000 1.00 1.00 1.00 0.20 75.09 1360.00 0.08 240.001.00 6.74

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

Overall MAXimum 0.627 0.627
Overall MINimum 0.462 0.462
+D+H 0.165 0.165
+D+L+H 0.627 0.627
+D+Lr+H 0.165 0.165
+D+S+H 0.165 0.165
+D+0.750Lr+0.750L+H 0.512 0.512
+D+0.750L+0.750S+H 0.512 0.512
+D+0.60W+H 0.165 0.165
+D+0.750Lr+0.750L+0.450W+H 0.512 0.512
+D+0.750L+0.750S+0.450W+H 0.512 0.512
+0.60D+0.60W+0.60H 0.099 0.099
+D+0.70E+0.60H 0.165 0.165
+D+0.750L+0.750S+0.5250E+H 0.512 0.512
+0.60D+0.70E+H 0.099 0.099
D Only 0.165 0.165
L Only 0.462 0.462
H Only
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 1 - Joist at (N) opening at (E) wood framing; opening size = 8'-0"; (3) joists per side therefore take reaction from header

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

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

Allowable Stress Design

Hem-Fir
No.2

850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0 26.840

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Uniform Load :  D = 0.0150,  L = 0.0420 ksf,  Tributary Width = 1.0 ft
Point Load :  D = 0.110,  L = 0.3080 k @ 2.0 ft

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.740: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 5.361ft

59.81 psi=

=

850.00psi

2x12Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

150.00 psi==

Section used for this span 2x12
Maximum Shear Stress Ratio 0.399 : 1

0.000 ft=
=

628.96psi

Maximum Deflection

0 <360
696

Ratio = 0 <180

Max Downward Transient Deflection 0.165 in 945Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.224 in Ratio = >=180
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
+D+H 0.00 0.00 0.000.00

1.00Length = 13.0 ft 1 0.216 0.117 0.90 1.000 1.00 1.00 1.00 0.44 165.52 765.00 0.18 135.001.00 15.74
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.740 0.399 1.00 1.000 1.00 1.00 1.00 1.66 628.96 850.00 0.67 150.001.00 59.81
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.156 0.084 1.25 1.000 1.00 1.00 1.00 0.44 165.52 1062.50 0.18 187.501.00 15.74
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.169 0.091 1.15 1.000 1.00 1.00 1.00 0.44 165.52 977.50 0.18 172.501.00 15.74
1.00+D+0.750Lr+0.750L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.483 0.260 1.25 1.000 1.00 1.00 1.00 1.35 513.10 1062.50 0.55 187.501.00 48.79
1.00+D+0.750L+0.750S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.525 0.283 1.15 1.000 1.00 1.00 1.00 1.35 513.10 977.50 0.55 172.501.00 48.79
1.00+D+0.60W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 1 - Joist at (N) opening at (E) wood framing; opening size = 8'-0"; (3) joists per side therefore take reaction from header

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00Length = 13.0 ft 1 0.122 0.066 1.60 1.000 1.00 1.00 1.00 0.44 165.52 1360.00 0.18 240.001.00 15.74
1.00+D+0.750Lr+0.750L+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.377 0.203 1.60 1.000 1.00 1.00 1.00 1.35 513.10 1360.00 0.55 240.001.00 48.79
1.00+D+0.750L+0.750S+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.377 0.203 1.60 1.000 1.00 1.00 1.00 1.35 513.10 1360.00 0.55 240.001.00 48.79
1.00+0.60D+0.60W+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.073 0.039 1.60 1.000 1.00 1.00 1.00 0.26 99.31 1360.00 0.11 240.001.00 9.44
1.00+D+0.70E+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.122 0.066 1.60 1.000 1.00 1.00 1.00 0.44 165.52 1360.00 0.18 240.001.00 15.74
1.00+D+0.750L+0.750S+0.5250E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.377 0.203 1.60 1.000 1.00 1.00 1.00 1.35 513.10 1360.00 0.55 240.001.00 48.79
1.00+0.60D+0.70E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.073 0.039 1.60 1.000 1.00 1.00 1.00 0.26 99.31 1360.00 0.11 240.001.00 9.44

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

Overall MAXimum 0.724 0.435
Overall MINimum 0.534 0.320
+D+H 0.191 0.114
+D+L+H 0.724 0.435
+D+Lr+H 0.191 0.114
+D+S+H 0.191 0.114
+D+0.750Lr+0.750L+H 0.591 0.355
+D+0.750L+0.750S+H 0.591 0.355
+D+0.60W+H 0.191 0.114
+D+0.750Lr+0.750L+0.450W+H 0.591 0.355
+D+0.750L+0.750S+0.450W+H 0.591 0.355
+0.60D+0.60W+0.60H 0.114 0.069
+D+0.70E+0.60H 0.191 0.114
+D+0.750L+0.750S+0.5250E+H 0.591 0.355
+0.60D+0.70E+H 0.114 0.069
D Only 0.191 0.114
L Only 0.534 0.320
H Only
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 2 - Header for (N) opening at (E) wood framing; double header (use 1/2 of trib width)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

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

Allowable Stress Design

Hem-Fir
No.2

850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0 26.840

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Uniform Load :  D = 0.0150,  L = 0.0420 ksf,  Tributary Width = 1.625 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.331: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.000ft

25.24 psi=

=

850.00psi

2x12Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

150.00 psi==

Section used for this span 2x12
Maximum Shear Stress Ratio 0.168 : 1

7.066 ft=
=

281.03psi

Maximum Deflection

0 <360
2586

Ratio = 0 <180

Max Downward Transient Deflection 0.027 in 3510Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.037 in Ratio = >=180
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
+D+H 0.00 0.00 0.000.00

1.00Length = 8.0 ft 1 0.097 0.049 0.90 1.000 1.00 1.00 1.00 0.20 73.96 765.00 0.07 135.001.00 6.64
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.331 0.168 1.00 1.000 1.00 1.00 1.00 0.74 281.03 850.00 0.28 150.001.00 25.24
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.070 0.035 1.25 1.000 1.00 1.00 1.00 0.20 73.96 1062.50 0.07 187.501.00 6.64
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.076 0.039 1.15 1.000 1.00 1.00 1.00 0.20 73.96 977.50 0.07 172.501.00 6.64
1.00+D+0.750Lr+0.750L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.216 0.110 1.25 1.000 1.00 1.00 1.00 0.60 229.26 1062.50 0.23 187.501.00 20.59
1.00+D+0.750L+0.750S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.235 0.119 1.15 1.000 1.00 1.00 1.00 0.60 229.26 977.50 0.23 172.501.00 20.59
1.00+D+0.60W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.054 0.028 1.60 1.000 1.00 1.00 1.00 0.20 73.96 1360.00 0.07 240.001.00 6.64
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 2 - Header for (N) opening at (E) wood framing; double header (use 1/2 of trib width)

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.750Lr+0.750L+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.169 0.086 1.60 1.000 1.00 1.00 1.00 0.60 229.26 1360.00 0.23 240.001.00 20.59
1.00+D+0.750L+0.750S+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.169 0.086 1.60 1.000 1.00 1.00 1.00 0.60 229.26 1360.00 0.23 240.001.00 20.59
1.00+0.60D+0.60W+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.033 0.017 1.60 1.000 1.00 1.00 1.00 0.12 44.37 1360.00 0.04 240.001.00 3.99
1.00+D+0.70E+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.054 0.028 1.60 1.000 1.00 1.00 1.00 0.20 73.96 1360.00 0.07 240.001.00 6.64
1.00+D+0.750L+0.750S+0.5250E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.169 0.086 1.60 1.000 1.00 1.00 1.00 0.60 229.26 1360.00 0.23 240.001.00 20.59
1.00+0.60D+0.70E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.033 0.017 1.60 1.000 1.00 1.00 1.00 0.12 44.37 1360.00 0.04 240.001.00 3.99

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

Overall MAXimum 0.371 0.371
Overall MINimum 0.273 0.273
+D+H 0.098 0.098
+D+L+H 0.371 0.371
+D+Lr+H 0.098 0.098
+D+S+H 0.098 0.098
+D+0.750Lr+0.750L+H 0.302 0.302
+D+0.750L+0.750S+H 0.302 0.302
+D+0.60W+H 0.098 0.098
+D+0.750Lr+0.750L+0.450W+H 0.302 0.302
+D+0.750L+0.750S+0.450W+H 0.302 0.302
+0.60D+0.60W+0.60H 0.059 0.059
+D+0.70E+0.60H 0.098 0.098
+D+0.750L+0.750S+0.5250E+H 0.302 0.302
+0.60D+0.70E+H 0.059 0.059
D Only 0.098 0.098
L Only 0.273 0.273
H Only
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 2 - Joist at (N) opening at (E) wood framing; (3) joists per side therefore take reaction from header calc x 2/3; load at

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16
Material Properties

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

Allowable Stress Design

Hem-Fir
No.2

850.0
850.0

1,300.0
405.0

1,300.0
470.0

150.0
525.0 26.840

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Uniform Load :  D = 0.0150,  L = 0.0420 ksf,  Tributary Width = 1.0 ft
Point Load :  D = 0.0650,  L = 0.1820 k @ 6.50 ft

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.895: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 6.500ft

39.34 psi=

=

850.00psi

2x12Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

150.00 psi==

Section used for this span 2x12
Maximum Shear Stress Ratio 0.262 : 1

12.099 ft=
=

761.13psi

Maximum Deflection

0 <360
638

Ratio = 0 <180

Max Downward Transient Deflection 0.180 in 867Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.244 in Ratio = >=180
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
+D+H 0.00 0.00 0.000.00

1.00Length = 13.0 ft 1 0.262 0.077 0.90 1.000 1.00 1.00 1.00 0.53 200.30 765.00 0.12 135.001.00 10.35
1.00+D+L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.895 0.262 1.00 1.000 1.00 1.00 1.00 2.01 761.13 850.00 0.44 150.001.00 39.34
1.00+D+Lr+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.189 0.055 1.25 1.000 1.00 1.00 1.00 0.53 200.30 1062.50 0.12 187.501.00 10.35
1.00+D+S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.205 0.060 1.15 1.000 1.00 1.00 1.00 0.53 200.30 977.50 0.12 172.501.00 10.35
1.00+D+0.750Lr+0.750L+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.584 0.171 1.25 1.000 1.00 1.00 1.00 1.64 620.92 1062.50 0.36 187.501.00 32.10
1.00+D+0.750L+0.750S+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.635 0.186 1.15 1.000 1.00 1.00 1.00 1.64 620.92 977.50 0.36 172.501.00 32.10
1.00+D+0.60W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
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Wood Beam
REID MIDDLETON, INC.Lic. # : KW-06001667

DESCRIPTION: CASE 2 - Joist at (N) opening at (E) wood framing; (3) joists per side therefore take reaction from header calc x 2/3; load at

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: snowden.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
1.00Length = 13.0 ft 1 0.147 0.043 1.60 1.000 1.00 1.00 1.00 0.53 200.30 1360.00 0.12 240.001.00 10.35
1.00+D+0.750Lr+0.750L+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.457 0.134 1.60 1.000 1.00 1.00 1.00 1.64 620.92 1360.00 0.36 240.001.00 32.10
1.00+D+0.750L+0.750S+0.450W+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.457 0.134 1.60 1.000 1.00 1.00 1.00 1.64 620.92 1360.00 0.36 240.001.00 32.10
1.00+0.60D+0.60W+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.088 0.026 1.60 1.000 1.00 1.00 1.00 0.32 120.18 1360.00 0.07 240.001.00 6.21
1.00+D+0.70E+0.60H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.147 0.043 1.60 1.000 1.00 1.00 1.00 0.53 200.30 1360.00 0.12 240.001.00 10.35
1.00+D+0.750L+0.750S+0.5250E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.457 0.134 1.60 1.000 1.00 1.00 1.00 1.64 620.92 1360.00 0.36 240.001.00 32.10
1.00+0.60D+0.70E+H 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.088 0.026 1.60 1.000 1.00 1.00 1.00 0.32 120.18 1360.00 0.07 240.001.00 6.21

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

Overall MAXimum 0.494 0.494
Overall MINimum 0.364 0.364
+D+H 0.130 0.130
+D+L+H 0.494 0.494
+D+Lr+H 0.130 0.130
+D+S+H 0.130 0.130
+D+0.750Lr+0.750L+H 0.403 0.403
+D+0.750L+0.750S+H 0.403 0.403
+D+0.60W+H 0.130 0.130
+D+0.750Lr+0.750L+0.450W+H 0.403 0.403
+D+0.750L+0.750S+0.450W+H 0.403 0.403
+0.60D+0.60W+0.60H 0.078 0.078
+D+0.70E+0.60H 0.130 0.130
+D+0.750L+0.750S+0.5250E+H 0.403 0.403
+0.60D+0.70E+H 0.078 0.078
D Only 0.130 0.130
L Only 0.364 0.364
H Only
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