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Concrete Beam
Licensee : QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

Description : Detail 12/S3.1 Retaining Wall at Crawl Space

Project Title: Lee-Boyle Residence
Engineer: TVM
Project ID: 19052.01
Project Descr:Stuart Silk Arch.

File = M:\Stuart Silk\19052.01_Lee-Boyle Residence\Calculations\Gravity Design\Calcs.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13  .

CODE REFERENCES
Calculations per ACI 318-14, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties

2.50
7.50

145.0

Elastic Modulus 2,850.0 ksi

1

40.0
29,000.0

40.0
29,000.0

3=
1

= 0.90
0.750

f'c ksi

fy - Main Rebar ksi

Density

1/2

=

fr =  f'c      * 375.0
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 = 24.0 in,  Height = 8.0 in
Span #1 Reinforcing....

3-#4 at 4.0 in from Top, from 0.0 to 9.0 ft in this span
.Service loads entered. Load Factors will be applied for calculations.Applied Loads

Load for Span Number 1
Varying Uniform Load :  H= 0.330->0.0 ksf, Extent = 0.0 -->> 6.0 ft,  Trib Width = 2.0 ft, (Soil Load)

Uniform Load :  E = 0.060 ksf, Extent = 0.0 -->> 6.0 ft,  Tributary Width = 2.0 ft, (EQ)

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.644 : 1

Span # where maximum occurs Span # 1
Location of maximum on span 3.344 ft

Mn * Phi : Allowable 6.776 k-ft

Typical SectionSection used for this span
Mu : Applied 4.366 k-ft

Maximum Deflection

0 <360.0
8284

Ratio = 0 <180.0

Max Downward Transient Deflection 0.005 in 23594Ratio = >=360.0
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.013 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 1.876 0.608
Overall MINimum 0.480 0.240
H Only 1.540 0.440
+0.70E+H 1.876 0.608
+0.5250E+H 1.792 0.566
+0.60H 0.924 0.264
+0.70E+0.60H 1.260 0.432
E Only 0.480 0.240

.

Wall is designed as a 2'0" wide section of wall.
Top Reaction = [0.44 k + 0.7 (0.24 k)] / 2'0"
Top Reaction = 0.3 klf or 0.4 k / joist @ 16" o.c.

10d Nail Capacity = 102 lb
Nails Req'd = 400 lb / 102 lb = 3.92 > Provide (4) Nails Min.
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Concrete Beam
Licensee : QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

Description : Detail 12/S3.1 Retaining Wall at Crawl Space

Project Title: Lee-Boyle Residence
Engineer: TVM
Project ID: 19052.01
Project Descr:Stuart Silk Arch.

File = M:\Stuart Silk\19052.01_Lee-Boyle Residence\Calculations\Gravity Design\Calcs.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13  .

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

+0.70E+H 1 0.0130 4.205 0.0000 0.000
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M%EIN"FD#JK%LBM"C#K"E%NN"FM"M#%FkE"FD"K#CJ EBF!# FM#NBFBNIN#"FM#MBCD FE"C#&%K#& CD"F"KC#BF#E%FDBFI%IC#J DD"KFC#lBQ"Q#
MB JAK !N#F BGBF!mQ#@A"C"#!IBM"GBF"C#M%#F%D# JJGP#D%#E%FMBDB%FC#BFEGIMBF!#n%BCD#A F!"KCo#CDK JCo# FM#F BGBF!#%&#@pRq#n%BCDC# D#H" KBF!#
G%E DB%FC#%K#%DA"K#G%E GBr"M#F BGBF!# JJGBE DB%FCQ#sC#SBDA# FP#E%FF"EDB%F#BF#S%%M#%K#S%%M#H C"M#N D"KB Go# L%BMBF!#IF EE"JD HG"#
CJGBDDBF!#%&D"F#MBED D"C#& CD"F"K#CJ EBF!# FM#JG E"N"FDQ#@A"#K"E%NN"FM DB%FC#!BL"F#BF#DA"#&%GG%SBF!#D HG"C# K"#H C"M#%F#JK"L"FDBF!#
CJGBDDBF!#DA D#JK%J ! D"C#&K%N#& CD"F"K#D%#& CD"F"K#SBDABF#DA"#E%FF"EDB%FQ#tJGBDDBF!#E F#H"#K"MIE"M#HP#BFCD GGBF!#F BGC# D#CGB!AD# F!G"C#
 FM#HP#ICBF!#CD !!"K"M#%K#%&&C"D#J DD"KFCQ#

@A"#&%GG%SBF!#D HG"C#JK%LBM"#!"F"K G#!IBM"GBF"C#&%K#& CD"F"K#CJ EBF!# C#S"GG# C#BF&%KN DB%F#K"G"L FD#D%#M"D"KNBFBF!#DA"#E J EBDP#%&#
& CD"F"K#E%FF"EDB%FCQ#u%K# MMBDB%F G#BF&%KN DB%F#K"! KMBF!#@pRq#n%BCDCo#K"&"K"FE"#vwxyz{zx|}~���z�x�{�|������������#l@pk����#�#� F M k
� CD#lCkt"KB"Cm�#@pk��$�#�#� F M kO"CD�#@pk����mQ#u%K# MMBDB%F G#BF&%KN DB%F#K"! KMBF!#CDKIEDIK G#E%NJ%CBD"#GINH"Ko#K"&"K"FE"#
vwxyz{zx|}~���z�x�{�|��|�~���z~������������������������� ¡���#l@pk¢���#�#� EB&BE#�% CD# FM#£%KDAS"CD�#@pk¢�¤�#�#� F M k� CD�#@pk
¢���#�#� F M kO"CD�#@pk¢���mQ#u%K#%DA"K# JJGBE DB%FCo#C""#¥���¦§��̈�©����ª«���¬ ������«�����������®��§��¡����̄�̈������������
°���¡¦��#l@±k¤�'mQ#R&#EG%C"K#%FkE"FD"K#CJ EBF!#J DD"KFC# K"#K"²IBK"Mo#JG" C"#E%FCIGD#P%IK#O"P"KA "IC"K#K"JK"C"FD DBL"Q#

��
��	�³	�́�µ	́¶�;�;·	̧��	́¶�;�;·	��¹	
�¶�º��»	?����;¼�½¼½¼�½¼¾½	

¿$À#u CD"F"K#CJ EBF!C#BF#DABC#D HG"#N P#H"#IC"M#&%K#S%%M#CEK"SC#JK%LBM"M#DA"#G"F!DAC# FM#K%%D#MB N"D"KC# K"#G"CC#DA F#%K#"²I G#D%#DA"#F BG#CBr"C#GBCD"M#BF#DA"#D HG"Q#sGS PC#
IC"#CEK"SC#BFD"FM"M#&%K#CDKIEDIK G# CC"NHGP#%&#S%%M#CDKIEDIK"CQ#ÁKPS GG#CEK"SC#CA%IGM#F"L"K#H"#IC"M#CBFE"#DA"P#D"FM#D%#H"#HKBDDG"# FM#N P#" CBGP#HK" ÂQ#

¿¤À#RFEGIM"C# DD EAN"FD#%&#DA"#H%DD%N#&G F!"#%&#@pRq#KBN#n%BCDC# FM#HG%EÂBF!#J F"GC#D%#DA"#S GG#JG D"#H"G%SQ#
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Text Box
VUPLIFT = 0.6 (39 plf - 19 plf) (3'-0")VUPLIFT = 36 lb LUS HGR. OK for uplift

tmichaud
Text Box
MUPLIFT = 0.6 (39 plf - 19 plf) (3'-0")2 / 2 - 0.6(96 lb (3'-0"))MUPLIFT = -119 lb-ft  Dead load is sufficient to resist wind                               uplift, no additional attachment required.

tmichaud
Text Box
Blocking DesignUse (2) bays of blocking attached to adjacent joists with A35 clips. Blocking will transfer overturning forces to joists.V = 9882 lb-in / (3 (12.5"))V = 275 lb = 206 plf Use A35 clip @ blocking to joist connection.  Apply 206 plf load to joists in this area, see calcs.  Use 1 3/4" x 14" LVL joists. Note MSTA49 strap distributes tension from first bay to other bays, capacity = 2020 lb / 1.6 = 1264 lb > 1125 lb OK.



Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 2000 @ 5 1/2" 2000 (1.52") Passed (100%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 1914 @ 1' 7 1/2" 4655 Passed (41%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 10281 @ 9' 2 15/16" 12614 Passed (82%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.268 @ 10' 10" 0.519 Passed (L/928) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.916 @ 10' 5" 1.038 Passed (L/272) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 48 45 Passed -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Top Edge Bracing (Lu): Top compression edge must be braced at 4' o/c unless detailed otherwise.
• Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 20' 9" o/c unless detailed otherwise.
• A 4% increase in the moment capacity has been added to account for repetitive member usage.
• A structural analysis of the deck has not been performed.
• Deflection analysis is based on composite action with a single layer of 23/32" Panel (24" Span Rating) that is glued and nailed down.
• Additional considerations for the TJ-Pro™ Rating include: None.

• At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
• ¹ See Connector grid below for additional information and/or requirements.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Hanger on  14" HF beam 5.50" Hanger¹ 1.52" 1455 578 2033 See note ¹

2 - Hanger on  14" HF beam 5.50" Hanger¹ 1.50" 798 578 1376 See note ¹

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Top Mount Hanger LBV1.81/14 3.00" 6-10d 4-10d 2-10dx1.5

2 - Top Mount Hanger ITS1.81/14 2.00" 4-16d 4-16d 4-10dx1.5

Dead Floor Live

Vertical Loads Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 21' 8" 16" 15.0 40.0 Residential - Living
Areas

2 - Uniform (PLF) 2' 8" to 11' 6" N/A 206.0 -

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Level, UJ2: Master Bed

1 piece(s) 1 3/4" x 14" 2.0E Microllam® LVL @ 16" OC

ForteWEB Software Operator Job Notes 7/16/2019 7:55:32 PM UTC
Travis Michaud
QCE
(603) 953-3921
tmichaud@quantumce.com

ForteWEB v2.1, Engine: V7.3.2.309, Data: V7.2.0.2
File Name: 19052.01 - Lee-Boyle_Imported

Page 1 / 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 4166 @ 1 1/2" 9844 (3.00") Passed (42%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 3642 @ 1' 5" 14210 Passed (26%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 14896 @ 4' 8" 40743 Passed (37%) 1.00 1.0 D + 1.0 L (All Spans)
Vert Live Load Defl. (in) 0.161 @ 8' 2 9/16" 0.444 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Vert Total Load Defl. (in) 0.344 @ 8' 5" 0.887 Passed (L/619) -- 1.0 D + 1.0 L (All Spans)
Lat Member Reaction (lbs) 1068 @ 17' 10 1/2" N/A Passed (N/A) 1.60 1.0 D + 0.6 W
Lat Shear (lbs) 1001 @ 8 1/4" 16464 Passed (6%) 1.60 1.0 D + 0.6 W
Lat Moment (Ft-lbs) 4740 @ mid-span 24908 Passed (19%) 1.60 1.0 D + 0.6 W
Lat Deflection (in) 0.563 @ mid-span 1.775 Passed (L/379) -- 1.0 D + 0.6 W
Bi-Axial Bending 0.37 1.00 Passed (37%) 1.60 1.0 D + 0.45 W + 0.75 L + 0.75 Lr

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Lateral deflection criteria: Wind (L/120)

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Trimmer - HF 3.00" 3.00" 1.50" 2013 2154 4167 None

2 - Trimmer - HF 3.00" 3.00" 1.50" 1292 845 2137 None

Lateral Connections
Supports Plate Size Plate Material Connector Type/Model Quantity Nailing

Left 2X Hem Fir N/A N/A N/A

Right 2X Hem Fir N/A N/A N/A

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 18' N/A 23.0 --

1 - Uniform (PSF) 0 to 4' 8" 5' 15.0 40.0 Residential - Living
Areas

2 - Uniform (PSF) 4' 8" to 18' 1' 15.0 40.0 Residential - Living
Areas

3 - Uniform (PSF) 0 to 18' 9' 8.0 - Window ABV

4 - Point (lb) 4' 8" N/A 1045 1532 Linked from: UB11:
Stair, Support 1

• ASCE/SEI 7 Sec. 30.4: Exposure Category (B), Mean Roof Height (33'), Topographic Factor (1.0), Wind Directionality Factor (0.85), Basic Wind Speed (110), Risk Category(II), Effective Wind Area
determined using full member span and trib. width.
• IBC Table 1604.3, footnote f: Deflection checks are performed using 42% of this lateral wind load.

Wind

Lateral Load Location Tributary Width (1.60) Comments

1 - Uniform (PSF) Full Length 10' 20.1 Wind Load

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Level, UB12: Stair Header

1 piece(s) 5 1/4" x 14" 2.0E Parallam® PSL

ForteWEB Software Operator Job Notes 7/17/2019 2:50:54 PM UTC
Travis Michaud
QCE
(603) 953-3921
tmichaud@quantumce.com

ForteWEB v2.1, Engine: V7.3.2.309, Data: V7.2.0.2
File Name: 19052.01 - Lee-Boyle_Imported

Page 1 / 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 582 @ 2' 2 3/4" 3341 (5.50") Passed (17%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 275 @ 3' 3/4" 1305 Passed (21%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 487 @ 5' 6 1/16" 1360 Passed (36%) 1.00 1.0 D + 1.0 L (Alt Spans)
Live Load Defl. (in) 0.040 @ 5' 5 1/8" 0.160 Passed (L/999+) -- 1.0 D + 1.0 L (Alt Spans)
Total Load Defl. (in) 0.047 @ 5' 5 1/2" 0.320 Passed (L/999+) -- 1.0 D + 1.0 L (Alt Spans)
TJ-Pro™ Rating N/A N/A -- -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Overhang deflection criteria: LL (2L/480) and TL (2L/240).
• Top Edge Bracing (Lu): Top compression edge must be braced at 8' 11" o/c unless detailed otherwise.
• Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 8' 11" o/c unless detailed otherwise.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.
• Applicable calculations are based on NDS.
• No composite action between deck and joist was considered in analysis.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Stud wall - HF 5.50" 5.50" 1.50" 116 465 581 Blocking

2 - Stud wall - HF 5.50" 4.25" 1.50" 64 286/-23 350/-23 1 1/4" Rim Board

Dead Floor Live

Vertical Load Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 9' 16" 15.0 60.0 Residential - Living
Areas

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Main Level, MJ3: Terrace

1 piece(s) 2 x 8 Douglas Fir-Larch No. 2 @ 16" OC

ForteWEB Software Operator Job Notes 7/22/2019 5:27:52 PM UTC
Travis Michaud
QCE
(603) 953-3921
tmichaud@quantumce.com

ForteWEB v2.1, Engine: V7.3.2.309, Data: V7.2.0.2
File Name: 19052.01 - Lee-Boyle_Imported

Page 1 / 1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 608 @ 5 1/2" 3281 (1.50") Passed (19%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 548 @ 1' 3/4" 3045 Passed (18%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 1850 @ 6' 6 1/2" 3438 Passed (54%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.222 @ 6' 6 1/2" 0.304 Passed (L/658) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.277 @ 6' 6 1/2" 0.608 Passed (L/527) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating N/A N/A -- -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Top Edge Bracing (Lu): Top compression edge must be braced at 12' 5" o/c unless detailed otherwise.
• Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 12' 5" o/c unless detailed otherwise.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.
• Applicable calculations are based on NDS.
• No composite action between deck and joist was considered in analysis.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
• At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
• ¹ See Connector grid below for additional information and/or requirements.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Hanger on  7 1/4" HF beam 5.50" Hanger¹ 1.50" 131 523 654 See note ¹

2 - Stud wall - HF 5.50" 4.25" 1.50" 129 517 646 1 1/4" Rim Board

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

1 - Face Mount Hanger LUS46 2.00" N/A 4-10d 4-10d

Dead Floor Live

Vertical Load Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 13' 16" 15.0 60.0 Residential - Living
Areas

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Main Level, MJ4: Terrace

1 piece(s) 4 x 8 Douglas Fir-Larch No. 2 @ 16" OC

ForteWEB Software Operator Job Notes 7/18/2019 6:31:45 PM UTC
Travis Michaud
QCE
(603) 953-3921
tmichaud@quantumce.com

ForteWEB v2.1, Engine: V7.3.2.309, Data: V7.2.0.2
File Name: 19052.01 - Lee-Boyle_Imported

Page 1 / 1
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 574 @ 13' 3 1/2" 1060 (1.75") Passed (54%) 1.00 1.0 D + 1.0 L (All Spans)
Shear (lbs) 649 @ 5 1/2" 1330 Passed (49%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 2158 @ 6' 11 5/16" 3330 Passed (65%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.197 @ 6' 8 3/4" 0.323 Passed (L/785) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.296 @ 6' 9 1/4" 0.646 Passed (L/524) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating 49 45 Passed -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Top Edge Bracing (Lu): Top compression edge must be braced at 5' 1" o/c unless detailed otherwise.
• Bottom Edge Bracing (Lu): Bottom compression edge must be braced at 13' 2" o/c unless detailed otherwise.
• A structural analysis of the deck has not been performed.
• Deflection analysis is based on composite action with a single layer of 23/32" Panel (24" Span Rating) that is glued and nailed down.
• Additional considerations for the TJ-Pro™ Rating include: 1/2" Gypsum ceiling.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.
• At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
• ¹ See Connector grid below for additional information and/or requirements.
• ² Required Bearing Length / Required Bearing Length with Web Stiffeners

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Stud wall - HF 5.50" 4.25" 1.75" 189 506 695 1 1/4" Rim Board

2 - Hanger on  9 1/2" LSL beam 5.50" Hanger¹ 1.75" / - ² 193 414 607 See note ¹

Connector: Simpson Strong-Tie
Support Model Seat Length Top Fasteners Face Fasteners Member Fasteners Accessories

2 - Top Mount Hanger ITS2.37/9.5 2.00" 4-10d 2-10d 2-Strong-Grip

Dead Floor Live

Vertical Loads Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 13' 9" 16" 15.0 40.0 Residential - Living
Areas

2 - Uniform (PSF) 0 to 7' 16" - 20.0 Terrace Surcharge

3 - Point (PLF) 7' 16" 80.0 - Wall

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Level, UJ3: Master Bath

1 piece(s) 9 1/2" TJI® 230 @ 16" OC

ForteWEB Software Operator Job Notes 7/18/2019 6:41:32 PM UTC
Travis Michaud
QCE
(603) 953-3921
tmichaud@quantumce.com

ForteWEB v2.1, Engine: V7.3.2.309, Data: V7.2.0.2
File Name: 19052.01 - Lee-Boyle_Imported

Page 1 / 2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1241 @ 13' 3 1/2" 3281 (1.50") Passed (38%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 1185 @ 12' 6 1/4" 3885 Passed (30%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 4434 @ 7' 8 3/16" 5740 Passed (77%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.270 @ 7' 1 1/16" 0.323 Passed (L/575) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.322 @ 7' 9/16" 0.646 Passed (L/481) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating N/A N/A -- -- --

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2015
Design Methodology : ASD

All Product Solutions
Depth Series Plies Spacing TJ-Pro™ Rating Wood Volume

9 1/4" 4 x Douglas Fir-Larch No. 1 1 16" na 3.44

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

SOLUTIONS REPORT PASSED

The purpose of this report is for product comparison only. Load and support information necessary for professional design review is not displayed here. Please print an individual Member Report for submittal
purposes.

Upper Level, UJ3: Master Bath (Tub)
Current Solution: 1 piece(s) 4 x 10 Douglas Fir-Larch No. 1 @ 16" OC

ForteWEB Software Operator Job Notes 7/22/2019 6:04:06 PM UTC
Travis Michaud
QCE
(603) 953-3921
tmichaud@quantumce.com

ForteWEB v2.1, Engine: V7.3.2.309, Data: V7.2.0.2
File Name: 19052.01 - Lee-Boyle_Imported

Page 1 / 1
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Wood Beam
Licensee : QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

Description : Slat Railing - 50 lbs @ Mid Height

Project Title: Lee-Boyle Residence
Engineer: TVM
Project ID: 19052.01
Project Descr:Stuart Silk Arch.

File = M:\Stuart Silk\19052.01_Lee-Boyle Residence\Calculations\Gravity Design\Calcs.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13  .

CODE REFERENCES
Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10
Material Properties

Beam Bracing     :

Allowable Stress Design

Western Cedars
No.2

700
700
650
425

1000
370

155
425 22.47

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 7-10

.Applied Loads Service loads entered. Load Factors will be applied for calculations.
Point Load :  L = 0.050 k @ 4.50 ft, (Railing)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.407: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 4.500ft

4.55 psi=

=

FB : Allowable 1,610.00psi Fv : Allowable

5.50 X 1.50Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

310.00 psi==

Section used for this span 5.50 X 1.50
fb : Actual

Maximum Shear Stress Ratio 0.015 : 1

0.000 ft=
=

654.55psi fv : Actual

Maximum Deflection

0 <120
120

Ratio = 0 <120

Max Downward Transient Deflection 0.898 in 120Ratio = >=120
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.898 in Ratio = >=120
Max Upward Total Deflection 0.000 in

.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+L+H 0.00 0.00 0.000.00

1.00Length = 9.0 ft 1 0.407 0.015 2.00 1.000 1.00 1.00 1.00 0.11 654.55 1610.00 0.03 310.001.00 4.55
.

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

L Only 1 0.8977 4.500 0.0000 0.000
.

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

Overall MAXimum 0.025 0.025
Overall MINimum 0.025 0.025
+D+H

G - 12
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Wood Beam
Licensee : QUANTUM CONSULTING ENGINEERSLic. # : KW-06005835

Description : Slat Railing - 50 lbs @ Mid Height

Project Title: Lee-Boyle Residence
Engineer: TVM
Project ID: 19052.01
Project Descr:Stuart Silk Arch.

File = M:\Stuart Silk\19052.01_Lee-Boyle Residence\Calculations\Gravity Design\Calcs.ec6  .
Software copyright ENERCALC, INC. 1983-2018, Build:10.18.12.13  .

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

+D+L+H 0.025 0.025
+D+Lr+H
+D+S+H
+D+0.750Lr+0.750L+H 0.019 0.019
+D+0.750L+0.750S+H 0.019 0.019
+D+0.60W+H
+D+0.70E+H
+D+0.750Lr+0.750L+0.450W+H 0.019 0.019
+D+0.750L+0.750S+0.450W+H 0.019 0.019
+D+0.750L+0.750S+0.5250E+H 0.019 0.019
+0.60D+0.60W+0.60H
+0.60D+0.70E+0.60H
D Only
Lr Only
L Only 0.025 0.025
S Only
W Only
E Only
H Only

Slats are spaced at 4" o.c.
Slat Space = 4"  1.5" = 2.5"

Slate Deflection = 0.89"

Total Opening Size = 2.5" + 0.89" = 3.39" < 4" OK

G - 13
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Company: Date: 5/24/2019

Engineer: Page: 1/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.7.6990.44

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: Cast-in-place
Material: AB
Diameter (inch): 0.625
Effective Embedment depth, hef (inch): 13.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 15.13
Cmin (inch): 3.75
Smin (inch): 3.75

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: A tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: No
Build-up grout pad: No

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB5 (5/8"Ø)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: Date: 5/24/2019

Engineer: Page: 2/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.7.6990.44

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]: 4600
Vuax [lb]: 1000
Vuay [lb]: 1000

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: Date: 5/24/2019

Engineer: Page: 3/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.7.6990.44

<Figure 2>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: Date: 5/24/2019

Engineer: Page: 4/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.7.6990.44

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)

4600.01 1000.0 1414.21000.0

1000.0 1000.0Sum 4600.0 1414.2

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

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

Nsa (lb) f fNsa (lb)

13100 0.75 9825

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

fNpn = fYc,PNp = fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Yc,P Abrg (in2) f’c (psi) f fNpn (lb)

1.0 2.10 2500 0.70 29372

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: Date: 5/24/2019

Engineer: Page: 5/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.7.6990.44

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

7865 1.0 0.65 5112

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in y-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

5.00 0.625 1.00 2500 6.00 6164

fV cby =f (AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcby (lb)

135.00 162.00 0.900 1.000 1.000 6164 0.70 3236

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

5.00 0.625 1.00 2500 6.00 6164

fV cbx =f (AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcbx (lb)

108.00 162.00 0.900 1.000 1.000 6164 0.70 2589

Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

5.00 0.625 1.00 2500 6.00 6164

fV cbx =f (2)(AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcbx (lb)

135.00 162.00 1.000 1.000 1.000 6164 0.70 7191

Shear parallel to edge in y-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

5.00 0.625 1.00 2500 6.00 6164

fV cby =f (2)(AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcby (lb)

108.00 162.00 1.000 1.000 1.000 6164 0.70 5753

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcp = fkcpNcb = fkcp(ANc / ANco)Yed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1a)

kcp ANc (in2) ANco (in2) Yed,N Yc,N Ycp,N Nb (lb) f fVcp (lb)

2.0 180.00 324.00 0.900 1.000 1.000 15849 0.70 11094

11. Results

Interaction of Tensile and Shear Forces (Sec. R17.6)
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Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 4600 9825 0.47 Pass (Governs)

Pullout 4600 29372 0.16 Pass

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 1414 5112 0.28 Pass

T Concrete breakout y+ 1000 3236 0.31 Pass

T Concrete breakout x+ 1000 2589 0.39 Pass

|| Concrete breakout y+ 1000 7191 0.14 Pass

|| Concrete breakout x+ 1000 5753 0.17 Pass

Concrete breakout,
combined

- - 0.49 Pass (Governs)

Pryout 1414 11094 0.13 Pass

Interaction check (Nua/ɸNua)5/3 (Vua/ɸVua)5/3 Combined Ratio Permissible Status

Sec. R17.6 0.28 0.31 59.2 % 1.0 Pass

PAB5 (5/8"Ø) with hef = 13.000 inch meets the selected design criteria.

12. Warnings

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Designer must exercise own judgement to determine if this design is suitable.
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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: Cast-in-place
Material: AB
Diameter (inch): 0.875
Effective Embedment depth, hef (inch): 5.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 7.38
Cmin (inch): 5.25
Smin (inch): 5.25

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: A tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: No
Build-up grout pad: No

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB7 (7/8"Ø)
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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]: 7900
Vuax [lb]: 1000
Vuay [lb]: 1000

<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)

7900.01 1000.0 1414.21000.0

1000.0 1000.0Sum 7900.0 1414.2

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

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

Nsa (lb) f fNsa (lb)

26795 0.75 20096

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

fNpn = fYc,PNp = fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Yc,P Abrg (in2) f’c (psi) f fNpn (lb)

1.0 4.07 2500 0.70 56910

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

L - 42



Company: Date: 5/24/2019

Engineer: Page: 5/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.7.6990.42

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

16080 1.0 0.65 10452

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in y-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

5.00 0.875 1.00 2500 6.00 6614

fV cby =f (AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcby (lb)

135.00 162.00 0.900 1.000 1.000 6614 0.70 3472

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

5.00 0.875 1.00 2500 6.00 6614

fV cbx =f (AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcbx (lb)

108.00 162.00 0.900 1.000 1.000 6614 0.70 2778

Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

5.00 0.875 1.00 2500 6.00 6614

fV cbx =f (2)(AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcbx (lb)

135.00 162.00 1.000 1.000 1.000 6614 0.70 7716

Shear parallel to edge in y-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

5.00 0.875 1.00 2500 6.00 6614

fV cby =f (2)(AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcby (lb)

108.00 162.00 1.000 1.000 1.000 6614 0.70 6173

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcp = fkcpNcb = fkcp(ANc / ANco)Yed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1a)

kcp ANc (in2) ANco (in2) Yed,N Yc,N Ycp,N Nb (lb) f fVcp (lb)

2.0 158.63 144.00 1.000 1.000 1.000 9600 0.70 14805

11. Results

Interaction of Tensile and Shear Forces (Sec. R17.6)
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Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 7900 20096 0.39 Pass (Governs)

Pullout 7900 56910 0.14 Pass

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 1414 10452 0.14 Pass

T Concrete breakout y+ 1000 3472 0.29 Pass

T Concrete breakout x+ 1000 2778 0.36 Pass

|| Concrete breakout y+ 1000 7716 0.13 Pass

|| Concrete breakout x+ 1000 6173 0.16 Pass

Concrete breakout,
combined

- - 0.46 Pass (Governs)

Pryout 1414 14805 0.10 Pass

Interaction check (Nua/ɸNua)5/3 (Vua/ɸVua)5/3 Combined Ratio Permissible Status

Sec. R17.6 0.21 0.28 48.6 % 1.0 Pass

PAB7 (7/8"Ø) with hef = 5.000 inch meets the selected design criteria.

12. Warnings

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

- Designer must exercise own judgement to determine if this design is suitable.
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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: Cast-in-place
Material: AB
Diameter (inch): 1.000
Effective Embedment depth, hef (inch): 20.000
Anchor category: -
Anchor ductility: Yes
hmin (inch): 22.63
Cmin (inch): 6.00
Smin (inch): 6.00

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: A tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: Yes
Ignore concrete breakout in tension: Yes
Ignore concrete breakout in shear: No
Ignore 6do requirement: No
Build-up grout pad: No

Recommended Anchor
Anchor Name: PAB Pre-Assembled Anchor Bolt - PAB8 (1"Ø)
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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]: 9400
Vuax [lb]: 1000
Vuay [lb]: 1000

<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)

9400.01 1000.0 1414.21000.0

1000.0 1000.0Sum 9400.0 1414.2

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

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

Nsa (lb) f fNsa (lb)

35150 0.75 26363

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

fNpn = fYc,PNp = fYc,P8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Yc,P Abrg (in2) f’c (psi) f fNpn (lb)

1.0 5.15 2500 0.70 72156
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7. Side-Face Blowout Strength of Anchor in Tension (Sec. 17.4.4)

fNsb = f{(1+ca2/ca1)/4}(160ca1ÖAbrg)lÖf’c (Sec. 17.3.1 & Eq. 17.4.4.1)

ca1 (in) ca2 (in) Abrg (in2) la f’c (psi) f fNsb (lb)

6.00 6.00 5.15 1.00 2500 0.75 40864

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

21090 1.0 0.65 13709

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in y-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

8.00 1.000 1.00 2500 6.00 6614

fV cby =f (AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcby (lb)

135.00 162.00 0.900 1.000 1.000 6614 0.70 3472

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

8.00 1.000 1.00 2500 6.00 6614

fV cbx =f (AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcbx (lb)

108.00 162.00 0.900 1.000 1.000 6614 0.70 2778

Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

8.00 1.000 1.00 2500 6.00 6614

fV cbx =f (2)(AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcbx (lb)

135.00 162.00 1.000 1.000 1.000 6614 0.70 7716

Shear parallel to edge in y-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

8.00 1.000 1.00 2500 6.00 6614

fV cby =f (2)(AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcby (lb)

108.00 162.00 1.000 1.000 1.000 6614 0.70 6173

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcp = fkcpNcb = fkcp(ANc / ANco)Yed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1a)

kcp ANc (in2) ANco (in2) Yed,N Yc,N Ycp,N Nb (lb) f fVcp (lb)

2.0 180.00 324.00 0.900 1.000 1.000 15849 0.70 11094
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11. Results

Interaction of Tensile and Shear Forces (Sec. 17.6.)

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

Steel 9400 26363 0.36 Pass (Governs)

Pullout 9400 72156 0.13 Pass

Side-face blowout 9400 40864 0.23 Pass

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 1414 13709 0.10 Pass

T Concrete breakout y+ 1000 3472 0.29 Pass

T Concrete breakout x+ 1000 2778 0.36 Pass

|| Concrete breakout y+ 1000 7716 0.13 Pass

|| Concrete breakout x+ 1000 6173 0.16 Pass

Concrete breakout,
combined

- - 0.46 Pass (Governs)

Pryout 1414 11094 0.13 Pass

Interaction check Nua/fNn Vua/fVn Combined Ratio Permissible Status

Sec. 17.6..2 0.00 0.46 46.1 % 1.0 Pass

PAB8 (1"Ø) with hef = 20.000 inch meets the selected design criteria.

12. Warnings

- Concrete breakout strength in tension has not been evaluated against applied tension load(s) per designer option. Refer to ACI 318 Section 
17.3.2.1 for conditions where calculations of the concrete breakout strength may not be required.

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