
Structural Calculations

For

MEDVED RESIDENCE
4752 89TH AVE SE

MERCER ISLAND, WA 98040

BE Project # 19125
July 28, 2020

2015 International Building Code
Wind:  110 MPH, Exposure B, Kzt= 1.6

Seismic:  Design Category D



PROJECT NAME
ADDRESS

PROJECT #
DATE 7/28/2020

BUILDING CODE

WIND DESIGN Vult = 110 MPH
Vasd = 85 MPH

Exposure = B
KZT = 1.6

Importance Factor = 1.0

SEISMIC DESIGN Ss(g) = 1.43 SMS(g) = 1.43 SDS(g) = 0.953
S1(g) = 0.549 SM1(g) = 0.823 SD1(g) = 0.549

Seismic Design Category = D
Site Class = D

Importance Factor = 1.0

DESIGN LOADING Roof Snow Load = 25 PSF

Floor Live Load = 40 PSF
Bedroom Live Load = 30 PSF

Deck & Balcony Live Load = 60 PSF

Roof Dead Load = 15 PSF
Floor Dead Load = 15 PSF   (For framing gravity design)

Exterior Wall Dead Load = 10 PSF

Partition Wall Seismic Weight = 10 PSF
Floor Seismic Weight = 10 PSF

Allowable Soil Pressure = 1500 PSF
Lateral Earth (Restrained) Pressure = 50 PCF

Passive Pressure = 300 PCF
Coefficient of Friction = 0.4

SCOPE OF WORK

Medved Residence
4752 89th AVE SE Mercer island WA 98040

Existing residence remodel design

2015 International Residential Code
2015 International Building Code
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Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.1

1.Project information

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

Project description: 
Location: 
Fastening description: 

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Bonded anchor
Material: F1554 Grade 36
Diameter (inch): 0.625
Effective Embedment depth, hef (inch): 9.000
Code report: ICC-ES ESR-2508
Anchor category: -
Anchor ductility: Yes
hmin (inch): 12.13
cac (inch): 12.33
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 24.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Hole condition: Dry concrete
Inspection: Periodic
Temperature range, Short/Long: 150/110°F
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Recommended Anchor
Anchor Name: SET-XP® - SET-XP w/ 5/8"Ø F1554 Gr. 36
Code Report: ICC-ES ESR-2508
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Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: Yes
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: 300
Vuax [lb]: 0
Vuay [lb]: 0

<Figure 1>
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<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

300.01 0.0 0.00.0

0.0 0.0Sum 300.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 300
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

13110 0.75 9833

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 2500 9.000 22950

fNcb = f (ANc / ANco)Yed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1a)

ANc (in2) ANco (in2) ca,min (in) Yed,N Yc,N Ycp,N Nb (lb) f fNcb (lb)

216.00 729.00 4.00 0.789 1.00 1.000 22950 0.65 3487

6. Adhesive Strength of Anchor in Tension (Sec. 17.4.5)

tk,cr = tk,crfshort-termKsat

tk,cr (psi) fshort-term Ksat tk,cr (psi)

435 1.00 1.00 435

Nba = l atcrpdahef
 (Eq. 17.4.5.2)

l a tcr (psi) da (in) hef (in) Nba (lb)

1.00 435 0.63 9.000 7687

fNa = f (ANa / ANa0)Yed,NaYcp,NaNba (Sec. 17.3.1 & Eq. 17.4.5.1a)
ANa (in2) ANa0 (in2) cNa (in) ca,min (in) Yed,Na Ycp,Na Nba (lb) f fNa (lb)

98.16 150.57 6.14 4.00 0.896 1.000 7687 0.55 2469

fNsust = 0.55fNba (Eq. 17.3.1.2)

f Nba(lb) fNsust (lb)

0.55 7687 2325
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11. Results

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 300 9833 0.03 Pass

Concrete breakout 300 3487 0.09 Pass

Adhesive 300 2469 0.12 Pass

Adhesive (sustained) 300 2325 0.13 Pass (Governs)

SET-XP w/ 5/8"Ø F1554 Gr. 36 with hef = 9.000 inch meets the selected design criteria.

12. Warnings

- When cracked concrete is selected, concrete compressive strength used in concrete breakout strength in tension, adhesive strength in tension 
and concrete pryout strength in shear for SET-XP adhesive anchor is limited to 2,500 psi per ICC-ES ESR-2508 Section 5.3.

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

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.
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1.Project information

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

Project description: 
Location: 
Fastening description: 

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Concrete screw
Material: Carbon Steel
Diameter (inch): 0.375
Nominal Embedment depth (inch): 3.000
Effective Embedment depth, hef (inch): 2.190
Code report: ICC-ES ESR-2713
Anchor category: 1
Anchor ductility: No
hmin (inch): 4.67
cac (inch): 3.31
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 12.00
State: Cracked
Compressive strength, f’c (psi): 2500
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 5.00 x 5.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® - 3/8"Ø Titen HD, hnom:3" (76mm)
Code Report: ICC-ES ESR-2713
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Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: 200
Vuax [lb]: 0
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: 600
Muz [ft-lb]: 0

<Figure 1>
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<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

948.91 0.0 0.00.0

948.92 0.0 0.00.0

0.03 0.0 0.00.0

0.04 0.0 0.00.0

0.0 0.0Sum 1897.8 0.0

Maximum concrete compression strain (‰): 0.11
Maximum concrete compression stress (psi): 460
Resultant tension force (lb): 1898
Resultant compression force (lb): 1698
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

10890 0.65 7079

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 2500 2.190 2755

fNcbg =f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1b)

ANc (in2) ANco (in2) ca,min (in) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f fNcbg (lb)

53.22 43.16 1.75 1.000 0.860 1.00 1.000 2755 0.65 1898

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

fNpn = fYc,PlaNp(f’c / 2,500)n (Sec. 17.3.1, Eq. 17.4.3.1 & Code Report)

Yc,P l a Np (lb) f’c (psi) n f fNpn (lb)

1.0 1.00 2212 2500 0.50 0.65 1438
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11. Results

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 949 7079 0.13 Pass

Concrete breakout 1898 1898 1.00 Pass (Governs)

Pullout 949 1438 0.66 Pass

3/8"Ø Titen HD, hnom:3" (76mm) meets the selected design criteria.

12. Warnings

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

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