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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.


© 2025 Carrier. All rights reserved. Edition Date: 02/25 Form No: MMD-UB0071BHP-UL_01
A Carrier Company Printed in U.S.A. Replaces: New


Submittal Data
Job Name ______________________________  Location _____________________________
Tag _______________________  


INDOOR UNIT MODEL MMD-UB0071BHP-UL
PERFORMANCE


Cooling Rated Capacity Btu/h 7,500
Heating Rated Capacity Btu/h 8,500
Fan Type (Qty) Centrifugal (1)


External Static Pressure 
(ESP)


in.
0.4 (Factory default)


0.6 (Max)
Standard Airflow (H / M / L) CFM 320 / 265 / 210
Sound Pressure (H / M / L)* dBA 39 / 34 / 30


ELECTRICAL
Power Supply V/Ph/Hz 208-230/1/60
Power Consumption (Input) kW 0.07
Full Load Amps (FLA) A 0.73
Minimum Circuit Amps (MCA) A 0.91
Maximum Overcurrent 
Protection (MOCP)


A 15.0


MOTOR
Motor Type DC
Motor Watts 150


PHYSICAL DATA
Pipe Connection Size - Liquid in. 1/4 (Flare)
Pipe Connection Size - Suction in. 3/8 (Flare)
Pipe Connection Size - Drain in. VP25
Refrigerant R-454B
External Finish Zinc Hot Dipped Steel Plate
Unit Width in. 27-5/8
Unit Height in. 10-7/8
Unit Depth in. 29-1/2
Net Weight lb 56


SMMSu / SHRMu CONCEALED DUCT FEATURES


•  R-454B Refrigerant


•  Twelve sizes from 7,500 to 54,000 Btu/h


•  Standard condensate pump with 24.3 in. lift capability
•  Quiet operation, as low as 30 dBA
•  Rear return configurable for bottom return
•  Auto or manually set three fan speeds
•  Five-year parts limited warranty


ACCESSORIES


Wired Remote Controller (7-Day Programmable) RBC-AWSU52-UL
   Simple Wired Remote Control RBC-ASCU11-UL
   Remote Sensor TCB-TC41U-UL
Auxiliary OA Flange TCB-FF151US-UL
Zoning Duct Flange TCB-SF56C6BP-UL
Filter Kit TCB-FW561DP-UL


* The actual values in an external operating environment are generally higher than the indicated values due to ambient noise.


SMMSu / SHRMu VRF Indoor Unit
MMD-UB0071BHP-UL—Concealed Duct
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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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DIMENSIONAL DRAWING 
CONCEALED DUCT MMD-UB0071BHP-UL
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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.


© 2025 Carrier. All rights reserved. Edition Date: 02/25 Form No: MMD-UB0121BHP-UL_01
A Carrier Company Printed in U.S.A. Replaces: New


Submittal Data
Job Name ______________________________  Location _____________________________
Tag _______________________  


INDOOR UNIT MODEL MMD-UB0121BHP-UL
PERFORMANCE


Cooling Rated Capacity Btu/h 12,000
Heating Rated Capacity Btu/h 13,500
Fan Type (Qty) Centrifugal (1)


External Static Pressure 
(ESP)


in.
0.4 (Factory default)


0.6 (Max)
Standard Airflow (H / M / L) CFM 590 / 490 / 395
Sound Pressure (H / M / L)* dBA 44 / 41 / 35


ELECTRICAL
Power Supply V/Ph/Hz 208-230/1/60
Power Consumption (Input) kW 0.13
Full Load Amps (FLA) A 0.88
Minimum Circuit Amps (MCA) A 1.10
Maximum Overcurrent 
Protection (MOCP)


A 15.0


MOTOR
Motor Type DC
Motor Watts 150


PHYSICAL DATA
Pipe Connection Size - Liquid in. 1/4 (Flare)
Pipe Connection Size - Suction in. 3/8 (Flare)
Pipe Connection Size - Drain in. VP25
Refrigerant R-454B
External Finish Zinc Hot Dipped Steel Plate
Unit Width in. 39-3/8
Unit Height in. 10-7/8
Unit Depth in. 29-1/2
Net Weight lb 73


SMMSu / SHRMu CONCEALED DUCT FEATURES


•  R-454B Refrigerant


•  Twelve sizes from 7,500 to 54,000 Btu/h


•  Standard condensate pump with 24.3 in. lift capability
•  Quiet operation, as low as 30 dBA
•  Rear return configurable for bottom return
•  Auto or manually set three fan speeds
•  Five-year parts limited warranty


* The actual values in an external operating environment are generally higher than the indicated values due to ambient noise.


ACCESSORIES


Wired Remote Controller (7-Day Programmable) RBC-AWSU52-UL
   Simple Wired Remote Control RBC-ASCU11-UL
   Remote Sensor TCB-TC41U-UL
Auxiliary OA Flange TCB-FF151US-UL
Zoning Duct Flange TCB-SF56C6BP-UL
Filter Kit TCB-FW561DP-UL


SMMSu / SHRMu VRF Indoor Unit
MMD-UB0121BHP-UL—Concealed Duct
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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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DIMENSIONAL DRAWING 
CONCEALED DUCT MMD-UB0121BHP-UL
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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.


© 2025 Carrier. All rights reserved. Edition Date: 02/25 Form No: MMD-UB0181BHP-UL_01
A Carrier Company Printed in U.S.A. Replaces: New


Submittal Data
Job Name ______________________________  Location _____________________________
Tag _______________________  


INDOOR UNIT MODEL MMD-UB0181BHP-UL
PERFORMANCE


Cooling Rated Capacity Btu/h 18,000
Heating Rated Capacity Btu/h 20,000
Fan Type (Qty) Centrifugal (1)


External Static Pressure 
(ESP)


in.
0.4 (Factory default)


0.6 (Max)
Standard Airflow (H / M / L) CFM 625 / 490 / 395
Sound Pressure (H / M / L)* dBA 45 / 41 / 35


ELECTRICAL
Power Supply V/Ph/Hz 208-230/1/60
Power Consumption (Input) kW 0.14
Full Load Amps (FLA) A 1.53
Minimum Circuit Amps (MCA) A 1.91
Maximum Overcurrent 
Protection (MOCP)


A 15.0


MOTOR
Motor Type DC
Motor Watts 150


PHYSICAL DATA
Pipe Connection Size - Liquid in. 3/8 (Flare)
Pipe Connection Size - Suction in. 5/8 (Flare)
Pipe Connection Size - Drain in. VP25
Refrigerant R-454B
External Finish Zinc Hot Dipped Steel Plate
Unit Width in. 39-3/8
Unit Height in. 10-7/8
Unit Depth in. 29-1/2
Net Weight lb 73


SMMSu / SHRMu CONCEALED DUCT FEATURES


•  R-454B Refrigerant


•  Twelve sizes from 7,500 to 54,000 Btu/h


•  Standard condensate pump with 24.3 in. lift capability
•  Quiet operation, as low as 30 dBA
•  Rear return configurable for bottom return
•  Auto or manually set three fan speeds
•  Five-year parts limited warranty


* The actual values in an external operating environment are generally higher than the indicated values due to ambient noise.


ACCESSORIES


Wired Remote Controller (7-Day Programmable) RBC-AWSU52-UL
   Simple Wired Remote Control RBC-ASCU11-UL
   Remote Sensor TCB-TC41U-UL
Auxiliary OA Flange TCB-FF151US-UL
Zoning Duct Flange TCB-SF56C6BP-UL
Filter Kit TCB-FW561DP-UL


SMMSu / SHRMu VRF Indoor Unit
MMD-UB0181BHP-UL—Concealed Duct



dmendoza

Text Box

FCU-1D, FCU2-1,FCU2-3







2


Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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DIMENSIONAL DRAWING 
CONCEALED DUCT MMD-UB0181BHP-UL
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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.


© 2025 Carrier. All rights reserved. Edition Date: 02/25 Form No: MMD-UB0241BHP-UL_01
A Carrier Company Printed in U.S.A. Replaces: New


Submittal Data
Job Name ______________________________  Location _____________________________
Tag _______________________  


INDOOR UNIT MODEL MMD-UB0241BHP-UL
PERFORMANCE


Cooling Rated Capacity Btu/h 24,000
Heating Rated Capacity Btu/h 27,000
Fan Type (Qty) Centrifugal (1)


External Static Pressure 
(ESP)


in.
0.6 (Factory default)


0.8 (Max)
Standard Airflow (H / M / L) CFM 705 / 580 / 510
Sound Pressure (H / M / L)* dBA 44 / 34 / 30


ELECTRICAL
Power Supply V/Ph/Hz 208-230/1/60
Power Consumption (Input) kW 0.21
Full Load Amps (FLA) A 1.78
Minimum Circuit Amps (MCA) A 2.23
Maximum Overcurrent 
Protection (MOCP)


A 15.0


MOTOR
Motor Type DC
Motor Watts 150


PHYSICAL DATA
Pipe Connection Size - Liquid in. 3/8 (Flare)
Pipe Connection Size - Suction in. 5/8 (Flare)
Pipe Connection Size - Drain in. VP25
Refrigerant R-454B
External Finish Zinc Hot Dipped Steel Plate
Unit Width in. 55-1/8
Unit Height in. 10-7/8
Unit Depth in. 29-1/2
Net Weight lb 93


SMMSu / SHRMu CONCEALED DUCT FEATURES


•  R-454B Refrigerant


•  Twelve sizes from 7,500 to 54,000 Btu/h


•  Standard condensate pump with 24.3 in. lift capability
•  Quiet operation, as low as 30 dBA
•  Rear return configurable for bottom return
•  Auto or manually set three fan speeds
•  Five-year parts limited warranty


* The actual values in an external operating environment are generally higher than the indicated values due to ambient noise.


ACCESSORIES


Wired Remote Controller (7-Day Programmable) RBC-AWSU52-UL
   Simple Wired Remote Control RBC-ASCU11-UL
   Remote Sensor TCB-TC41U-UL
Auxiliary OA Flange TCB-FF151US-UL
Zoning Duct Flange TCB-SF56C6BP-UL
Filter Kit TCB-FW561DP-UL


SMMSu / SHRMu VRF Indoor Unit
MMD-UB0241BHP-UL—Concealed Duct
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Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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DIMENSIONAL DRAWING 
CONCEALED DUCT MMD-UB0241BHP-UL
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Submittal Data
Job Name ________________________________  Location_______________________________
Tag ________________________  


SMMS-u VRF Heat Pump Features
• 3, 4, and 5-ton single-phase


modules available
• Modules have inverter-driven twin


rotary compressor
• 984 ft (300 m) actual total system


piping (liquid line)
• 131 ft (40 m) actual piping length


from outdoor unit to furthest fan coil
• Up to 377 ft (115 m) control wiring


between outdoor units
• Up to 6560 ft (2000 m) control wiring


between the outdoor units and
indoor units


• Operating temperature range
Cooling (db): 23 to 122 F (–5 to 50
C)


• Heating (wb): –13 to 60 F (–25 to
15.6 C)


• Protection: high pressure sensor
and switch, low pressure sensor,
process controller board fuse,
inverter overload protection


• 7-year compressor limited warranty,
• 5-year parts limited warranty


LEGEND


Header Unit Model MCY-MUB0608HS2P-UL
PERFORMANCE


Nominal Cooling Capacity Btu/h 60,000
Nominal Heating Capacity Btu/h 66,000
Maximum Total Connected 
Indoor Units 9


COOLING EFFICIENCY†
SEER2, Ducted FCUs Btu/Wh 19.05
SEER2, Ductless FCUs Btu/Wh 23.95


HEATING EFFICIENCY†
HSPF2, Ducted FCUs 10.10
HSPF2, Ductless FCUs 10.80
Fan Type (Qty) Propeller (1)
Airflow CFM 4070
Combined System Sound 
Pressure, Cooling/Heating dBA 59/62


ELECTRICAL
Power Supply V/Ph/Hz 208-230/1/60
Minimum Circuit Amps (MCA) A 37.2
Maximum Overcurrent 
Protection (MOP) A 40


db — Dry Bulb
SEER — Seasonal Energy Efficiency Ratio
FCU — Fan Coil Unit
HSPF — Heating Seasonal Performance Factor
wb — Wet Bulb


COMPRESSORS


Type (Number) Hermetic Twin 
Rotary (1)


Motor Output kW 3.75
FAN MOTOR
Motor Type (Steps) Propeller Fan (1)
Motor Output kW 600


PHYSICAL DATA
Pipe Connection Size - Liquid 
(High Pressure) in. 3/8 (Flare)


Pipe Connection Size - Gas 
(Low Pressure) in. 3/4 (Flare)


Refrigerant R-454B
Factory Charge†† lb 6.6
External Finish Munsell 1Y8.5/0.5
Unit Width in. 43.3
Unit Height in. 35.0
Unit Depth in. 18.1
Unit Net Weight lb 260


†Rated per AHRI (Air-Conditioning, Heating and Refrigeration Institute) 210/
240 Standard.


Cooling: Indoor 80°F (27°C) db/67°F (20°C) wb; Outdoor 95°F (35°C) db


Heating: Indoor 70°F (21°C) db; Outdoor 47°F (8°C) db/43°F (6°C) wb
††Additional charge required.


SMMS-u Single VRF Outdoor Unit
MCY-MUB0608HS2P-UL—Heat Pump
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OUTDOOR UNIT HEAT PUMP MCY-MUB0608HS2P-UL
DIMENSIONAL DRAWING
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		7 kBTU

		12 kBTU

		18 kBTU

		24 kBTU (1)

		5 Ton Heat Pump VRF CU 208-1-60



		Job Name: 

		Location: 

		Tag: 

		SMMSu VRF Heat Pump Features: 








15303 Earlham St,
Pacific Palisades, CA 90272


APN: 4412019023


Prepared For: Bob Habian, Tect
January 6, 2026







Property Overview
■ APN: 4412-019-023
■ Owner of Record: STAMPER JOHN W TR STAMPER TRUST
■ Total Acreage: 0.25
■ Total SF: 11,015.3 
■ Zoning: R1-1


– Zoning Information: ZI-2481 Categorical Exclusion Order E-79-8 (Pacific Palisades)
■ Hillside Area: No
■ Grading Area: Yes
■ Jurisdiction: Los Angeles


– Community Plan Area: Brentwood - Pacific Palisades
– Area Planning Commission: West Lost Angeles APC
– LADBS District Office: West Los Angeles


15303 Earlham St,
 Pacific Palisades, CA 90272







Vicinity Map







Vicinity Map







APN Map







APN Map







ESRI Elevation Contour







Special Grading Area - (BOE Basic Grid Map A-13372)







Aerial & Property Info







Surrounding Property Info







Zoning Map







Categorical Exclusion Order E-79-8


*Exempts projects 
from Coastal 
Development Permit 
if project meets the 
rules of the Exclusion 
Order, Mello Act still 
applies







Property as of September 2025
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Xero Solar System


1st Year Electric Savings: $4,702 Annual Bill Before: $5,422


Payback Period: 7.5 Years Annual Bill After: $720


Bill Offset: 86.7%


Stamper Residence
15303 Earlham St


Pacific Palisades, CA 90272


3/4/2026


Included in Quote:


10.1 kW-DC Xero Solar System (22 x 460 W Solar Module)


TOTAL COST $41,133


Prepared by: Riley Schoeben m: 650 796 1262 e: rschoeben@xerosolar.com
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Estimated Savings


Energy Consumption vs Generation
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Energy Use (kWh)


Solar Generation (kWh)


Annual Utility vs PV Energy
Mix


Utility 2,337 kWh (12.03%)


Solar PV 17,082 kWh (87.97%)


Notes about your System


-


Proposal for: 15303 Earlham St, Pacific Palisades


3/4/2026
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Your Electric Bill


Current Bill


The table below shows your annual electricity costs based on the most current utility rates and your previous 12 months of
electrical usage.


Rate Schedule: LADWP - R-1A (Zone: 1, Effective Date: 10/1/24)


Time Periods Energy Use (kWh) Charges


Bill Ranges & Seasons Total Other Energy Total


1/1/2026 - 2/1/2026 LS:Q1 1,519 $23 $373 $396


2/1/2026 - 3/1/2026 LS:Q1 1,430 $23 $350 $373


3/1/2025 - 4/1/2025 LS:Q1 1,492 $23 $366 $389


4/1/2025 - 5/1/2025 LS:Q2 1,426 $23 $343 $366


5/1/2025 - 6/1/2025 LS:Q2 1,618 $23 $392 $415


6/1/2025 - 7/1/2025 HS:Q2 1,544 $23 $416 $439


7/1/2025 - 8/1/2025 HS:Q3 1,787 $23 $527 $549


8/1/2025 - 9/1/2025 HS:Q3 1,998 $23 $602 $625


9/1/2025 - 10/1/2025 HS:Q3 1,808 $23 $534 $557


10/1/2025 - 11/1/2025 LS:Q4 1,669 $23 $435 $457


11/1/2025 - 12/1/2025 LS:Q4 1,528 $23 $396 $419


12/1/2025 - 1/1/2026 LS:Q4 1,600 $23 $416 $438


Total 19,419 $272 $5,150 $5,422


New Bill


Recommended Rate: R-1A (Zone: 1, Effective Date: 10/1/24)


Time Periods Solar PV (kWh) Energy Use (kWh) Charges


Bill Ranges & Seasons Total Total Other NBC Energy Total


1/1/2026 - 2/1/2026 LS:Q1 1,056 463 $8 $0 $255 $263


2/1/2026 - 3/1/2026 LS:Q1 1,064 366 $8 $0 $240 $247


3/1/2025 - 4/1/2025 LS:Q1 1,465 27 $8 $0 $221 $229


4/1/2025 - 5/1/2025 LS:Q2 1,612 -186 $8 $0 $188 $196


5/1/2025 - 6/1/2025 LS:Q2 1,735 -117 $8 $0 $213 $221


6/1/2025 - 7/1/2025 HS:Q2 1,733 -189 $8 $0 $186 $194


7/1/2025 - 8/1/2025 HS:Q3 1,794 -7 $8 $0 $217 $225


8/1/2025 - 9/1/2025 HS:Q3 1,788 210 $8 $0 $267 $275


9/1/2025 - 10/1/2025 HS:Q3 1,476 332 $8 $0 $254 $262


10/1/2025 - 11/1/2025 LS:Q4 1,339 330 $8 $0 $255 $263


11/1/2025 - 12/1/2025 LS:Q4 1,091 437 $8 $0 $267 $275


12/1/2025 - 1/1/2026 LS:Q4 929 671 $8 $0 $296 $304


Total 17,082 2,337 $95 - $2,860 $2,954


1st Year Projected Electricity Savings: $4,702


Proposal for: 15303 Earlham St, Pacific Palisades


3/4/2026
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Cash Flow - Cash Purchase


Assumptions and Key Financial Metrics
Payback Period 7.5 Years ROI 141.8% PV Degradation Rate 0.25%


Energy Cost Escalation Rate 5.0% Total Project Costs $41,133


Years Project Costs Equipment Replacement Electric Bill Savings Total Cash Flow Cumulative Cash Flow


Upfront -$41,133 - - -$41,133 -$41,133


1 - - $4,702 $4,702 -$36,431


2 - - $4,924 $4,924 -$31,507


3 - - $5,158 $5,158 -$26,350


4 - - $5,402 $5,402 -$20,948


5 - - $5,658 $5,658 -$15,290


6 - - $5,925 $5,925 -$9,365


7 - - $6,206 $6,206 -$3,159


8 - - $6,500 $6,500 $3,341


9 - - $6,807 $6,807 $10,148


10 - - $7,129 $7,129 $17,278


11 - - $7,467 $7,467 $24,744


12 - - $7,820 $7,820 $32,565


13 - - $8,190 $8,190 $40,755


14 - - $8,577 $8,577 $49,332


15 - - $8,983 $8,983 $58,315


Totals: -$41,133 - $99,448 $58,315 -


ROI 141.8% Payback Period 7.5 Years


Proposal for: 15303 Earlham St, Pacific Palisades


3/4/2026
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Notes About Your System


This quote is valid for 30 days from date created. All rebates and incentives are managed through government


programs and are not guaranteed by Xero Solar. Contact your Xero Solar account manager, Riley Schoeben, for more


information.


All costs have been calculated and included for a full system install and commissioning with turnkey operation, unless


specified otherwise. Xero Solar will handle all plans, permitting, interconnection agreements and rebate processing.


Solar panel warranty is 25 years. Xero Solar will provide a 10 year workmanship warranty. The cost of service work is not


included unless covered under the workmanship warranty or a manufacturer warranty.


System cost includes all required electrical components, permitted planset, utility and interconnection management,


taxes and fees. It does not assume additional roof treatment. Electricity usage and savings are estimates based on


current conditions and are subject to change.


All financial values are estimates. Any incentives are subject to a customer's estimated tax status, and the value of


energy is based on previous energy use habits. Please refer to your contract for final terms and conditions. Proposed


battery location and estimated costs are dependent on AHJ and utility approval. Any significant changes will be subject


to customer approval.


Incentives and Rebates


This section summarizes all incentives available for this project. The actual rebate and incentive amounts for this project


are shown in each example.


Investment Tax Credit (ITC), Residential - 30%


The federal Investment Tax Credit (ITC) for solar photovoltaic (PV) systems is at the rate of 30% of the total PV system


cost. Unlike tax deductions, this tax credit can be used to directly offset your tax liability dollar for dollar.


Investment Tax Credit (ITC), Residential - 30% (ESS)


The federal Investment Tax Credit (ITC) for energy storage systems (ESS) is at the rate of 30% of the total PV system


cost. The IRA explicitly states that the 30% ESS ITC was applicable for standalone ESS projects, and also ESS projects


paired with a solar PV system. Unlike tax deductions, this tax credit can be used to directly offset your tax liability dollar


for dollar.


Monitoring and Maintenance: Xero Assurance Plan


Xero Solar will conduct a complementary performance review of your system six months after it’s operational. You can


expect to hear from us then with an assessment of whether your system is producing as expected. To stay ahead of any


issues and maintenance needs, we also offer on-going comprehensive monitoring through our Xero Assurance Plan.


The annual subscription of $250/year provides:


Monthly proactive monitoring checks by the Xero Solar team to ensure that the system is operating properly


Quarterly system output reports


An annual performance and savings report


Utility rate and battery settings checks to ensure the system is maximizing your savings


If you’re interested in annual in-person inspections, we can perform those for an additional fee.


Proposal for: 15303 Earlham St, Pacific Palisades
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Stamper Residence
Cash Purchase


3/4/2026
15303 Earlham St
Pacific Palisades


Included in Quote:


22 x 460W PV Solar Modules (10.12 kW-DC PV Solar System) $41,133


2 x ESS Units (Tesla Powerwall) (11.5 kW AC Power, 27 kWh Capacity) $27,423


TOTAL COST $68,556


Maximum Retention Allowed = 0%


Scope
System costs includes all required equipment, components, design, engineering and permit ready plan set. Xero 
Solar will manage the utility interconnection application. All taxes and shipping costs are included.


Assumptions
Assumes two mobilizations: one for Rough Electrical and one for complete install.  Additional mobilizations will 
be billed separately.  All work to be conducted during normal business hours. Power outages can be scheduled on 
nights or weekends with an additional charge for overtime. Internet drop to be provided by others.


Exclusions
AHJ Plan check, utility fee, and permit fee allowance is $1305; any costs incurred beyond the allowance will be 
billed at cost.
Weather Sealing to be performed by others. Back up sub panel, line and load feeds to Energy gateway will be 
provided by others. Internet drop will be provided by others.
Batteries located within garage spaces may be required to install impact protection (removable bollards). This is 
subject to the discretion of the City / Fire Dept upon final inspection and will potentially be billed for at a later 
date.


v2026-02-05


Prepared by: Riley Schoeben m: (650) 796-1262 e: rschoeben@xerosolar.com











450 - 470W
HETEROJUNCT I ON ​


TECHNOLOGY


REC ALPHA®
  


PURE-RX 


DATASHEET


ELIGIBLE


226 
W/M2 POWER DENSITY


>92% POWER IN YEAR 25 


-0.24%/°C TEMPERATURE  
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Founded in 1996, REC Group is an international pioneering solar energy company dedicated to empowering consumers with clean, affordable 
solar power. As Solar’s Most Trusted, REC is committed to high quality, innovation, and a low carbon footprint in the solar materials and solar 
panels it manufactures. Headquartered in Norway with operational headquarters in Singapore, REC also has regional hubs in North America, 
Europe, and Asia-Pacific.
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Values at standard test conditions (STC: air mass AM 1.5, irradiance 1000 W/m², temperature 25°C), based on a production spread with a tolerance of PMAX, VOC & ISC ±3% 
within one watt class. Nominal module operating temperature (NMOT: air mass AM 1.5, irradiance 800 W/m², temperature 20°C, windspeed 1 m/s).   * Where xxx indicates 
the nominal power class (PMAX) at STC above. 


ELECTRICAL DATA
 Power Output - PMAX (WP) 450 460 470 0 0 0 0


 Watt Class Sorting - (W) 0/+10 0/+10 0/+10 0 0 0 0


 Nominal Power Voltage - VMPP(V) 54.3 54.9 55.4 0 0 0 0


 Nominal Power Current - IMPP(A) 8.29 8.38 8.49 0 0 0 0


 Open Circuit Voltage - VOC (V) 65.6 65.8 65.9 0 0 0 0


 Short Circuit Current - ISC (A) 8.81 8.88 8.95 0 0 0 0


 Power Density (W/m²) 216 221 226 0 0 0 0


 Panel Efficiency (%) 21.6 22.1 22.6 0 0 0 0 0


     0 0 0 0 0


 Power Output - PMAX (WP) 343 350 358 0 0 0 0 0


 Nominal Power Voltage - VMPP (V) 51.2 51.7 52.2 0 0 0 0 0


Nominal Power Current - IMPP (A) 6.70 6.77 6.86 0 0 0 0 0


Open Circuit Voltage - VOC (V) 61.8 62.0 62.1 0 0 0 0 0 0 0


REC Solar PTE. LTD.
20 Tuas South Ave. 14
Singapore 637312
post@recgroup.com
www.recgroup.com


CERTIFICATIONS
ISO 14001; ISO9001; IEC45001; IEC62941
IEC 61215:2021;IEC 61730:2023;UL 61730
ISO 11925-2 Ignitability (EN 13501-1 Class E)
IEC 62716 Ammonia Resistance
IEC 61701 Salt Mist (SM6)
IEC 61215:2016 Hailstone (35 mm)
UL 61730 Fire Type 2
IEC TS 63126 Level 1


REC ALPHA® PURE-RX 
DATASHEET


GENERAL DATA
 Cell Type 88 half-cut bifacial REC heterojunction cells, 


 with gapless technology
 Glass 3.2 mm solar glass with anti-reflective surface treatment 


in accordance with EN12150
 Backsheet Highly resistant polymer (Black)
 Frame Anodized aluminum (Black)
 Junction Box 4-part, 4 bypass diodes, 


IP68 rated, in accordance with IEC 62790:2020
 Connectors Stäubli MC4 PV-KBT4/KST4 (4 mm²) 


in accordance with IEC 62852:2014, IP68 only when connected
 Cable 4 mm² solar cable, 1.70 m + 1.70 m 


in accordance with EN50618:2014
 Dimensions 1728 x 1205 x 30 mm (2.08 m²)
 Weight 22.7 kg
 Origin Made in Singapore


MODULE RATINGS  
Module Operating Temperature [T98]§ 80°C
Min Environmental Temperature -40°C
Nominal Module Operating Temperature 44 ± 2°C
Max Hail Rating▫ 45 mm @ 30.5 m/s 
System Voltage 1000 V
Max Series Fuse Rating 25 A
Max Reverse Current 25 A


§ 98th percentile operating temperature 
▫Based on third party testing


WARRANTY
 Standard REC ProTrust


Installed by an REC 
Certified Professional


No Yes Yes


System Size All <25 kW 25-500 kW
Product Warranty (yrs) 20 25 25
Power Warranty (yrs) 25 25 25
Labor Warranty (yrs) 0 25 10
Power in Year 1 98% 98% 98%
Annual Degradation 0.25% 0.25% 0.25%
Power in Year 25 92% 92% 92%
REC ProTrust Warranty applies only for i) REC panels installed by an REC Certified 
Solar Professional, and ii) panels have been registered by the installer with REC. 
Subject to System Size and further conditions. See www.recgroup.com for details.
 
 
 


DELIVERY INFORMATION
Panels per Pallet 33
Panels per 40 ft GP/high cube container 594 (18 Pallets)
Panels per 13.6 m truck 660 (20 Pallets)


LOW LIGHT BEHAVIOUR
Typical low irradiance performance of module at STC:
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TEMPERATURE COEFFICIENTS*
PMAX -0.24%/°C VOC -0.24%/°C ISC 0.04%/°C *The temperature coefficients stated are linear values


MAXIMUM TEST LOAD*
Front (4-Point)* +7000 Pa (714 Kg/m²)
Rear (4-Point)* -4000 Pa (408 Kg/m²)
Front (6-Point)** +8000 Pa (816 Kg/m²)
Rear (6-Point)** -6000 Pa (612 Kg/m²)
Design load = Test load / 1.5 (safety factor) 
 
*IEC61730/UL61730 certified. Refer to installation manual. 
**Internal testing. Refer to installation manual.
 







Powerwall 3
Power Everything


2025


—


Powerwall 3 is a fully integrated solar and battery system, designed to accelerate the transition to sustainable energy. 
Customers can receive whole home backup, cost savings, and energy independence by producing and consuming their 
own energy while participating in grid services. Once installed, customers can manage their system using the Tesla App to 
customize system behavior to meet their energy goals. 


Powerwall 3 achieves this by supporting up to 20 kW DC of solar and providing up to 11.5 kW AC of continuous power per 
unit. It has the ability to start heavy loads rated up to 185 LRA, meaning a single unit can support the power needs of most 
homes. Powerwall 3 Expansions make it easier and more affordable to scale up customers’ systems to meet their current or 
future needs. Powerwall 3 is designed for fast and efficient installations, modular system expansion, and simple connection to 
any electrical service. 







22025 Powerwall 3 Datasheet


Powerwall 3 Technical Specifications


System Technical 
Specifications


Model Number 1707000-xx-y


Nominal Grid Voltage (Input & Output) 120/240 VAC 


Grid Type Split phase


Frequency 60 Hz


Nominal Battery Energy 13.5 kWh AC 1


Nominal Output Power (AC) 5.8 kW 7.6 kW 10 kW 11.5 kW


Maximum Apparent Power 5,800 VA 7,600 VA 10,000 VA 11,500 VA


Maximum Continuous Current 24 A 31.7 A 41.7 A 48 A


Overcurrent Protection Device 2 30 A 40 A 60 A 60 A


Configurable Maximum Continuous Discharge  
Power Off-Grid (PV Only, -20°C to 25°C)


15.4 kW 3


Maximum Continuous Charge Current / Power 
(Powerwall 3 only)


20.8 A AC / 5 kW


Maximum Continuous Charge Current / Power 
(Powerwall 3 with up to (3) Expansion units)


33.3 A AC / 8 kW


Output Power Factor Rating 0 - 1 (Grid Code configurable)


Maximum Output Fault Current (1 s) 160 A


Maximum Short-Circuit Current Rating 10 kA


Load Start Capability 185 LRA


Solar to Battery to Home/Grid Efficiency 89% 1,4


Solar to Home/Grid Efficiency 97.5% 5


Power Scalability Up to 4 Powerwall 3 units supported


Energy Scalability Up to 3 Expansion units (for a maximum total of 7 units)


Supported Islanding Devices Gateway 3, Backup Switch, Backup Gateway 2


Connectivity Wi-Fi (2.4 and 5 GHz), Ethernet, Cellular (LTE/4G 6)


Hardware Interface Dry contact relay, Rapid Shutdown (RSD) certified switch 
and 2-pin connector, RS-485 for meters


AC Metering Revenue Grade (+/- 0.5%, ANSI C12.20)


Protections Integrated arc fault circuit interrupter (AFCI), Isolation 
Monitor Interrupter (IMI), PV Rapid Shutdown (RSD) using 
Tesla Mid-Circuit Interrupters


Customer Interface Tesla Mobile App


Warranty 10 years


1 Values provided for 25°C (77°F), at beginning of life. 3.3 kW charge/discharge power.
2 See Powerwall 3 Installation Manual for fuse requirements if using fuse for overcurrent protection.
3 15.4kW off-grid maximum continuous discharge power is only available if on-grid rating is 11.5 kW. If enabled, Powerwall 3 


must be installed with an 80 A breaker and appropriately sized conductors.
4 Typical solar shifting use case.
5 Tested using CEC weighted efficiency methodology.
6 The customer is expected to provide internet connectivity for Powerwall 3; cellular should not be used as the primary mode of 


connectivity. Cellular connectivity subject to network operator service coverage and signal strength.
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Powerwall 3 Technical Specifications


Environmental 
Specifications


Operating Temperature –20°C to 50°C (–4°F to 122°F) 9


Operating Humidity (RH) Up to 100%, condensing


Storage Temperature –20°C to 30°C (–4°F to 86°F), up to 95% RH, non-
condensing, State of Energy (SOE): 25% initial


Maximum Elevation 3000 m (9843 ft)


Environment Indoor and outdoor rated


Enclosure Rating NEMA 3R 


Ingress Rating IP67 (Battery & Power Electronics)
IP55 (Wiring Compartment)


Pollution Rating PD3


Operating Noise @ 1 m < 50 db(A) typical
< 62 db(A) maximum


9 Performance may be de-rated at operating temperatures above 40°C (104°F).


Compliance 
Information


Certifications UL 1741, UL 9540, UL 9540A, UL 3741, UL 1741 PCS,  
UL 1741 SA, UL 1741 SB, UL 1741 Multimode, UL 1973,  
UL 1699B, UL 1998, CSA C22.2 No. 0.8, CSA C22.2 No. 
107.1, CSA C22.2 No. 330, CSA 22.3 No. 9, IEEE 1547, IEEE 
1547A, IEEE 1547.1, CA Rule No.21 


Grid Connection United States and Canada


Emissions FCC Part 15 Class B, ICES 003


Environmental RoHS Directive 2011/65/EU


Seismic AC156, IEEE 693-2005 (high)


Fire Testing Meets the unit level performance criteria of UL 9540A


Solar Technical 
Specifications


Maximum Solar STC Input 20 kW 


Withstand Voltage 600 V DC


PV DC Input Voltage Range 60 — 550 V DC


PV DC MPPT Voltage Range 60 — 480 V DC


MPPTs 6 


Maximum Current per MPPT (I
mp


) 15 A 7, 8


Maximum Short Circuit Current per MPPT (I
sc


) 19 A 8


7 Only applicable to Powerwall 3 units with 15 A I
MP


 on the product label. Otherwise, Powerwall 3 has an I
MP


 of 13 A.
8 When PV strings are combined on the roof and the DC input current exceeds the MPPT rating, a jumper can be used to 


combine two MPPTs into a single input to intake DC current up to 30 A I
MP


 / 38 A I
SC


 (or 26 A I
MP


 / 30 A I
SC


 if Powerwall 3 is 
labeled with 13 A I


MP
 / 15 A I


SC
).







42025 Powerwall 3 Datasheet


Mechanical 
Specifications


Dimensions 1105 x 609 x 193 mm (43.5 x 24 x 7.6 in) 10


Total Weight of Installed Unit 132 kg (291.2 lb)


Weight of Powerwall 3 124 kg (272.5 lb)


Weight of Glass Front Cover 6.5 kg (14.5 lb)


Weight of Wall Bracket 1.9 kg (4.2 lb)


Mounting Options Floor or wall mount


609 mm 193 
mm


1105 mm


10 These dimensions include the glass front cover being installed on Powerwall 3.


Powerwall 3 Technical Specifications
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Powerwall 3 Expansion Technical Specifications


Environmental 
Specifications


Operating Temperature –20°C to 50°C (–4°F to 122°F) 12


Operating Humidity (RH) Up to 100%, condensing


Storage Temperature –20°C to 30°C (–4°F to 86°F), up to 95% RH, non-
condensing, State of Energy (SOE): 25% initial


Maximum Elevation 3000 m (9843 ft)


Environment Indoor and outdoor rated


Enclosure Rating NEMA 3R 


Ingress Rating IP67


Pollution Rating PD3


Compliance 
Information


Certifications UL 1973, UL 9540


12 Performance may be de-rated at operating temperatures above 40°C (104°F).


Battery Technical 
Specifications


Model Number 1807000-xx-y


Nominal Battery Energy 13.5 kWh


Voltage Range 52 - 92 V DC 11


11 Powerwall 3 Expansion units are connected in parallel and are not field serviceable.


Mechanical 
Specifications


Dimensions 1105 x 609 x 168 mm 
(43.5 x 24 x 6.6 in) 13


Total Weight of Wall-
Mounted Expansion Unit


118.5 kg (261.2 lb)


Weight of Expansion Unit 110 kg (242.5 lb)


Weight of Glass Front 
Cover


6.5 kg (14.5 lb)


Weight of Wall Bracket 1.9 kg (4.2 lb)


Weight of Expansion 
Accessories


0.7 kg (1.5 lb)


Mounting Options Floor or wall mount


Stacking Capability  
(Floor Mount Only)


Up to (3) Expansion units 
behind a Powerwall 3


Compatibility with  
Other Systems


Only compatible with 
Powerwall 3


Connection to  
Powerwall 3 or Expansions


Powerwall 3 Expansion 
harness 14


14 The Powerwall 3 Expansion harness is a listed component of 
the UL 9540 certification.


13 These dimensions include the glass front cover being 
installed on Powerwall 3 Expansion.


609 mm
168 
mm


1105 mm
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Electrical 
Specifications


Model MCI-1 MCI-2 MCI-2  
High Current


Nominal Input DC Current Rating (I
MP


) 13 A 13 A 15 A


Maximum Input Short Circuit Current (I
SC


) 19 A 17 A 19 A


Maximum System Voltage 600 V DC 1000 V DC 15 1000 V DC 15


Maximum Disconnect Voltage 16 600 V DC 165 V DC 165 V DC


Solar Shutdown Device Technical Specifications


Environmental 
Specifications


Operating Temperature -40°C to 50°C 
(-40°F to 122°F)


-45°C to 70°C 
(-49°F to 158°F)


Storage Temperature –30°C to 70°C 
(–22°F to 158°F)


–30°C to 70°C 
(–22°F to 158°F)


Enclosure Rating NEMA 4X / IP65 


RSD Module 
Performance


Maximum Number of Devices per String 5


Control Power Line Excitation


Passive State Normally Open


Maximum Power Consumption 7 W


Warranty 25 years


—
The Solar Shutdown Device is a Mid-Circuit Interrupter (MCI) and is integral to the rapid shutdown (RSD) function required for 
rooftop PV systems in accordance with Article 690 of the NEC. When paired with Powerwall 3, solar array shutdown is initiated 
by an External System Shutdown Switch or the On/Off Enable switch located on Powerwall 3. Systems not subject to rapid 
shutdown requirements must still install one or more MCIs for functional purposes; see the Powerwall 3 installation manual for 
details.


Mechanical 
Specifications


Electrical Connections MC4 Connector


Housing Plastic


Dimensions 125 x 150 x 22 mm  
(5 x 6 x 1 in)


173 x 45 x 22 mm  
(6.8 x 1.8 x 1 in)


Weight 350 g (0.77 lb) 120 g (0.26 lb)


Mounting Options ZEP Home Run Clip
M4 Screw (#10)
M8 Bolt (5/16")


Nail / Wood screw


Wire Clip


Compliance 
Information


Certifications UL 1741 PVRSE, UL 3741, 
PVRSA (Photovoltaic Rapid Shutdown Array)


RSD Initiation Method External System Shutdown Switch or  
Powerwall 3 Enable Switch


15 Maximum System Voltage is limited by Powerwall to 600 V DC.
16 Maximum Disconnect Voltage is the maximum voltage allowed across each MCI in the open position (Rapid Shutdown 


Initiated).  An individual MCI-2 has a voltage rating of 165V but in combination (connected in the same string) their voltage 
ratings are additive.


UL 3741 PV Hazard Control (and PVRSA) Compatibility See UL 3741 Application Addendum
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Gateway 3


17 Only Eaton CSR or BWH main breakers are 25 kA rated.


Performance 
Specifications


Model Number 1841000-x1-y


Nominal Grid Voltage 120/240 V AC


Grid Configuration Split phase


Grid Frequency 60 Hz


Continuous Current 
Rating


200 A


Maximum Supply Short 
Circuit Current


22 kA with Square D or 
Eaton main breaker 
25 kA with Eaton main 
breaker 17


IEC Protective Class Class I


Overvoltage Category Category IV


Mechanical 
Specifications


Dimensions 660 x 411 x 149 mm  
(26 x 16 x 6 in)


Weight 16.3 kg (36 lb)


Mounting options Wall mount


Environmental 
Specifications


Operating Temperature –20°C to 50°C (–4°F to 122°F)


Operating Humidity (RH) Up to 100%, condensing


Maximum Elevation 3000 m (9843 ft)


Environment Indoor and outdoor rated


Enclosure Type NEMA 3R


Compliance 
Information


Certifications UL 67, UL 869A, UL 916, UL 1741 PCS,  
CSA 22.2 107.1, CSA 22.2 29


Emissions FCC Part 15, Class B, ICES 003


—


Tesla Gateway 3 controls connection to the grid in a Powerwall system, automatically detecting outages and providing seamless 
transition to backup power. It provides energy monitoring that is used by Powerwall for solar self-consumption, time-based 
control, and backup operation. 


411 mm


660 
mm


149 
mm


AC Meter +/- 0.5%


Communication CAN


User Interface Tesla App


Backup Transition Automatic disconnect for 
seamless backup


Overcurrent 
Protection Device


100–200 A
Service entrance rated 
Eaton CSR, BWH, or BW, or 
Square D QOM breakers


Internal Panelboard 200 A 
8-space/16 circuit breakers 
Eaton BR, Siemens QP, or 
Square D HOM breakers rated 
to 10–125A


Warranty 10 years
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Backup Switch


18 Breaker maximum supply short circuit current rating must be equal to or greater than the available fault current.


Performance 
Specifications


Model Number 1624171-xx-y


Continuous Load Rating 200 A, 120/240 V split phase


Maximum Supply Short Circuit Current 22 kA with breaker 18 


Communication CAN


AC Meter +/- 0.5%


Expected Service Life 21 years


Warranty 10 years


Mechanical 
Specifications


Dimensions 176 x 205 x 74 mm (6.9 x 8.1 x 2.9 in)


Weight 2.8 lb


Meter and Socket Compatibility ANSI Type 2S, ringless or ring type


External Service Interface Contactor manual override 19


Reset button


Conduit Compatibility 1/2-inch NPT


Environmental 
Specifications


Operating Temperature –40°C to 50°C (–40°F to 122°F)


Storage Temperature –40°C to 85°C (–40°F to 185°F)


Enclosure Rating NEMA 3R 


Pollution Rating PD3


Compliance 
Information


Safety Standards USA: UL 414, UL 414 SB, UL 2735, UL 916, CA Prop 65


Emissions FCC Part 15, Class B, ICES 003


19 Manually overrides the contactor position during a service event.


—
The Tesla Backup Switch controls connection to the grid in a Powerwall system, and can be easily installed behind the utility 
meter or in a standalone meter panel downstream of the utility meter.
The Backup Switch automatically detects grid outages, providing a seamless transition to backup power. It communicates 
directly with Powerwall, allowing home energy usage monitoring from any mobile device with the Tesla app.


175.8


204.86


74


175.8


204.86


74


176 mm


205 mm


74 mm
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Backup Gateway 2


Performance 
Specifications


Model Number 1232100-xx-y


AC Voltage (Nominal) 120/240 V


Feed-in Type Split phase


Grid Frequency 60 Hz


Current Rating 200 A


Maximum Supply Short 
Circuit Current 


10 kA 20


Overcurrent Protection 
Device


100 - 200 A, Service 
entrance rated 


Overvoltage Category Category IV


Mechanical 
Specifications


Dimensions 660 x 411 x 149 mm  
(26 x 16 x 6 in)


Weight 20.4 kg (45 lb)


Mounting options Wall mount,  
Semi-flush mount


Environmental 
Specifications


Operating Temperature –20°C to 50°C (–4°F to 122°F)


Operating Humidity (RH) Up to 100%, condensing


Maximum Elevation 3000 m (9843 ft)


Environment Indoor and outdoor rated


Enclosure Type NEMA 3R


Compliance 
Information


Certifications UL 67, UL 869A, UL 916, UL 1741 PCS,  
CSA 22.2 0.19, CSA 22.2 205


Emissions FCC Part 15, Class B, ICES 003


411 mm


660 mm


380 mm
(15 in)


127 mm
(5 in)


584 mm
(23 in)


149 
mm


20 When protected by Class J fuses, Backup Gateway 2 is 
suitable for use in circuits capable of delivering not more 
than 22kA symmetrical amperes.


—
Backup Gateway 2 controls connection to the grid when paired with Powerwall 3, automatically detecting outages and providing 
seamless transition to backup power. Backup Gateway 2 also provides energy metering for solar self-consumption, time-based 
control, and backup operation.
In this system configuration, Powerwall 3 acts as the Site Controller, with the Backup Gateway 2 Site Controller disabled.


Internal Primary  
AC Meter


+/- 0.2%


Internal Auxiliary  
AC Meter


+/- 2%


Backup Transition Automatic disconnect for 
seamless backup


Modularity Supports up to 10 AC-
coupled Powerwalls


Optional Internal 
Panelboard


200 A 6-space / 12 circuit 
breakers 
Siemens QP or Square D 
HOM breakers rated 10 - 
80A or Eaton BR breakers 
rated 10 - 125A


Warranty 10 years
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Powerwall 3 Example System Configurations


Powerwall 3 with Backup Switch 
Whole Home Backup  


Powerwall 3 with Gateway 3 
Whole Home Backup  


Powerwall 3 with Backup Gateway 2 
Partial Home Backup 
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Backup Switch


Load center


Backup loads


SolarSolar


Grid


Meter


Meter socket panel Generation panel


SolarSolar SolarSolar SolarSolar


Powerwall 3 


Powerwall 3 
Expansion


Powerwall 3 Powerwall 3 Powerwall 3 


Powerwall 3 
Expansion


Powerwall 3 
Expansion


Powerwall 3 
Expansion


Load center


Backup loads


SolarSolar


Grid


Meter


Meter socket panel Gateway 3


Powerwall 3 Powerwall 3 
Expansion


Powerwall 3 
Expansion


Powerwall 3 
Expansion


Powerwall 3 with Backup Switch 
(4) Powerwall 3 Units with (3) Expansion Units (Maximum System Size)


Powerwall 3 with Gateway 3 
(1) Powerwall 3 with (3) Expansion Units  


Powerwall 3 Example System Configurations







Equipment Locations


• 3’ working clearance in front of all equipment
• All forms of disconnect need to be in line of sight of the MSP
• ESS


◦ ESS Unit ≥3ft but within LOS of ESS Disconnect


▪ Must provide OCPD if not in line of site from MSP
◦ ESS Unit ≥ 3ft from the MSP


◦ Need one 3’ wide minimum unobstructed pathway from property entrance to the 
ESS


◦ Exterior:


▪ TPW 2 & 3 Spacing
▪ 10” spacing between units
▪ Stacking allowed


▪ ESS Unit ≥3ft away from all openings
▪ windows, doors, attic vents, crawlspaces, etc


▪ 5ft away from any obstruction that extends >18in beyond wall surface
▪ tool shed, A/C units, water tanks, etc


▪ 5ft away from the property line
◦ Interior:


▪ No spacing requirements from doors and windows


▪ Fire Protection - Need one of the following:


▪ Heat alarm (CSFM rated)


▪ 125F operating temperature
▪ Equipped with alarm and interconnected to rest of home 


detectors


EMBRACE CHALLENGE   -   QUALITY without EXCEPTION  -  CARE for the INDIVIDUAL 


             CA License # 992157                    *                    (310) 376-8740            *            358 Coral Circle, El 
Segundo, CA 90245







▪ Sprinkler system with flow alarm interconnected to the rest of the 
home smoke detectors


◦ Impact Protection (Bollards)


▪ Required if TPW is < 48” from the ground
▪ 36” from the ground instead if garage ceiling height is ≤ 7’6”


Roof Setbacks


• 3’ from gable LBW
◦ If an argument is to be made to enroach on this setback, then a variance request 


must be submitted to LAFD for pre-approval.
▪ This costs $


• 3’ on both sides of the ridge
◦ 18” if modules on one side only


• No setback for eaves
• 18” both sides of hip & valley


◦ No setback if modules on one side only
• 36” (from LBW) perimeter setback for flat roofs


EMBRACE CHALLENGE   -   QUALITY without EXCEPTION  -  CARE for the INDIVIDUAL 


             CA License # 992157                    *                    (310) 376-8740            *            358 Coral Circle, El 
Segundo, CA 90245





		LADBS Requirements

		Powerwall-3-Datasheet

		Stamper - 22 x 460W (Est Usage)

		Stamper - 22 x 460W + 2 x TPW3

		Stamper - 22 x 460W Layout

		DS_Alpha_Pure-RX_IEC_EN_12122024_1
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STRUCTURAL DESIGN SPECIFICATIONS


BUILDING CODE - 2025 California Building Code & ASCE 7-22


WOOD FRAMING - Design per 2024 NDS Specification for Wood Construction & Supplement


Douglas Fir-Larch graded per WCLIB or WWPA grading rules as follows:


Member Type Grade Fb (psi) Member Type Grade Fb (psi)


Joists No 2 900 Studs STUD 700


Beams (2x - 4x) No 1 1000 Posts (4x) No 1 1000


Beams(6x or larger B&S No 1 1350 Posts (6x or larger) P&T No 1 1200


STEEL - Design per AISC Specification 360-22


Hot rolled steel complying with ASTM specifications as follows:


Section Grade Fy/Fu (ksi) Section Grade Fy/Fu (ksi)


W - Wide Flange A992 50 / 65 Standard Pipe A53 Gr B 35 / 60


HSS - Tube A500 Gr C 50 / 62 Plates & Misc A36 36 / 58


WELDING - E70XX Electrodes with Fy = 70ksi unless noted otherwise in calculations


CONCRETE - Design per CBC Chapter 19 and ACI 318-19 Specification for reinforced concrete


Concrete fc = 2500psi at 28 days unless noted otherwise in calculations.  Type II Cement


CONCRETE MASONRY - Design per CBC Chapter 21 and TMS 602-22  Specification for Reinforced Masonry


Medium weight solid grouted CMU with fm = 2000psi unless noted otherwise in calculations


Mortar - Type M or S


Grout fg ≥ 2000psi


STEEL REINFORCING - Bars complying with ASTM A615 (A706 for Welded Bars) as follows:


Bar Size Grade Fy (ksi) Bar Size Grade Fy (ksi)


#3, #4 A615 Gr 40 40 #5 and larger A615 Gr 60 60


STRUCTURAL COMPOSITE LUMBER - Manufactured by Trus Joist per ICC-ER ESR-1387.


Member Type Grade Fb (psi) Member Type Grade Fb (psi)


Parallam (PSL) DF - 2.0E 2900 Timberstrand (LSL) DF - 1.7E 2600
Microlam (LVL) DF - 1.9E 2600


GLUE LAMINATED LUMBER - Douglas Fir-Larch Combination 24F-V4 unless noted otherwise in calculations


MANUFACTURED WOOD I JOISTS - TJI Pro series by Trus Joist per ICC-ES ESR 1153


RETROFIT EPOXY - Hilti RE-500 V3 designed per ICC ER-3814 or Simpson SET-3G designed per ICC ESR-4057
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GRAVITY STRUCTURAL LOADS


ROOF LOADS Load (psf) FLOOR LOADS Load (psf)


Dead Loads 32.0 Dead Loads 17.5
Concrete Tile Roofing 10.0 Finish Flooring 3.0
2x T&G 4.5 USG Panels 5.0
Framing 4.0 Framing 4.0
Insulation 0.5 Insulation 0.5
Drywall 2.5 Drywall 2.5
Mechanical 1.0 Mechanical 1.0
Solar/Misc. 4.5 Misc 1.5
USG Panels 5.0


Live Load 20.0 Live Load - General Residential 40.0


Total Load 52.0 Total Load 57.5


ROOF DECK LOADS Load (psf) BALCONY LOADS Load (psf)


Dead Loads 24.5 Dead Loads 30.5
Finish Flooring 10.0 Finish Flooring 10.0
USG Panels 5.0 USG Panels 5.0
Framing 4.0 Framing 4.0
Insulation 0.5 Stucco 10.0
Drywall 2.5 Misc 1.5
Mechanical 1.0
Misc 1.5


Live Load 100.0 Live Load 60.0


Total Load 124.5 Total Load 90.5


WALL LOADS Load (psf)


Dead Loads
Exterior Walls - 10" HI-R-H 73.0
8" CMU 75.0
Interior Walls 10.0


Lateral Live Load - Code Minimum 5.0
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SEISMIC STRUCTURAL LOADS


Structure Height hn 23.0ft Mapped 0.2s Acceleration SS 1.95
Mapped 1.0s Acceleration S1 0.70


Risk Category II
Site Class Default


Response Modification Factor R 5
Importance Factor I 1.00 Design 0.2s Acceleration SDS 1.56


Design 1.0s Acceleration SD1 0.79
Structure Period Ct 0.020


4 x 0.75 Redundancy Factor ρ 1.00
Ta 0.210s
TL 8.000s Seismic Design Category D


EQUIVALENT LATERAL FORCE PROCEDURE


= 0.31 = 0.07


= 0.75 = 0.07


when TL > Ta
Governing Seismic Response Coefficient CS = 0.31


VERTICAL DISTRIBUTION


Height Area
Diaph Wall Story


hx ax wd ww wx hx x wx


ft ft 2 psf psf kip ft-kip % kip psf


A 33 290 32 50 23.8 785 13% 13.8 47.7
B f deck/high roof 23 2140 24.5 40 138.0 3175 51% 55.9 26.1
C 12 2550 17.5 52 177.2 2127 34% 37.5 14.7
D 12 430 30.5 13.1 157 3% 2.8 6.4
E 0.0 0 0% 0.0 0.0
F 0.0 0 0% 0.0 0.0


* These are Ultimate Loads, Multiply by 0.7 for ASD 352.2 6244 100% 110.0 0.0


Weight1 Moment2 Fx3


Cs x Σwx x %


Balconies


Level
3rd floor Roof


Floor/low roof
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SEISMIC STRUCTURAL LOADS - DETACHED GARAGE


Structure Height hn 15.0ft Mapped 0.2s Acceleration SS 1.95
Mapped 1.0s Acceleration S1 0.70


Risk Category II
Site Class Default


Response Modification Factor R 5
Importance Factor I 1.00 Design 0.2s Acceleration SDS 1.56


Design 1.0s Acceleration SD1 0.79
Structure Period Ct 0.020


4 x 0.75 Redundancy Factor ρ 1.00
Ta 0.152s
TL 8.000s Seismic Design Category D


EQUIVALENT LATERAL FORCE PROCEDURE


= 0.31 = 0.07


= 1.04 = 0.07


when TL > Ta
Governing Seismic Response Coefficient CS = 0.31


VERTICAL DISTRIBUTION


Height Area
Diaph Wall Story


hx ax wd ww wx hx x wx


ft ft 2 psf psf kip ft-kip % kip psf


A 15 530 32 50 43.5 652 100% 13.6 25.6
B 0.0 0 0% 0.0 0.0
C 0.0 0 0% 0.0 0.0
D 0.0 0 0% 0.0 0.0
E 0.0 0 0% 0.0 0.0
F 0.0 0 0% 0.0 0.0


* These are Ultimate Loads, Multiply by 0.7 for ASD 43.5 652 100% 13.6 0.0


Weight1 Moment2 Fx3


Cs x Σwx x %


Level
Garage Roof


WYNN ENGINEERING INC.
27315 Valley Center Road
Valley Center, CA  92082


(760) 749-8722
(760) 749-7493 Fax


JOB:


SHEET NO.:


CALCULATED BY:


CHECKED BY:


SCALE:


OF:


DATE:


DATE:


( / )
DS


s


S
C


R I



 1


1


0.5
 when 0.60


( / )S


S
C S


R I



 


1


( / )
D


S


S
C


T R I






(Eq 12.8-6)


01.0044.0  ISC DSS


Eq 12.8 3


Eq 12.8 4 Eq 12.8 7


4







WIND STRUCTURAL LOADS


Mean Roof Height h 25.0ft Risk Category II
Basic Wind Speed V 100 mph Exposure C
Wind directionality Factor Kd 0.85 Topographic Factor Kzt 1.00
Ground Elevation Factor Ke 1.00 Gust Effect Factor G 0.85
Enclosure Classification E Internal Pressure Coefficient GCPi -0.18
E= Enclosed    PC= Partly Enclosed   O=Open Roof Angle  20deg


Velocity Pressure Exposure Coefficient Kz 0.85


Velocity Pressure qz 21.76
qz = .00256 Kz Kzt Ke V^2


Design Wind Pressure p ASCE 7-22  27.3-1 These are ultimate Loads. For ASD Multiply by 0.6


Cp p (psf)
Windward Wall 0.8 15.91
Leeward Wall -0.5 -4.53
Side Wall -0.7 -7.68
Roof Windward -0.3 -1.39
Roof Leeward -0.6 -6.10
Windward + Lee 0.8 20.44


V see Figures 26.5-1B for Risk Category II


Kd    Table 26.6-1


Kzt    26.8


Ke       26.9


G      26.11.1   Assumed Rigid OK for h<60 ft


Enclosure Classification    26.12


Kz       Table 26.10-1


Cp        Figure 27.3-1


ASCE 7-22 Sections


GCPi    Table 26.13-1
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SOILS PARAMETERS & LOADING


Parameters Based on Soils Report By:


Soils Engineer SASSAN Geosciences, inc.


Report No 8/1/2025


Dated 8-15-25


General Soils Parameters:


Allowable Net Soil Pressure at Minimum Depth 2000 psf


Plus an increase per depth or width of 200 psf/ft


To a maximum allowable of 2000 psf


Minimum Footing Depth 24 in


Minimum Footing Width 24 in


Coefficient of Friction 0.25


Passive Pressure - EFP 300 pcf


Maximum allowable of 3000 psf


Retaining Wall Soils Parameters:


Allowable Net Soil Pressure at Minimum Depth 2000 psf


Plus an increase per depth or width of 300 psf/ft


To a maximum allowable of 3000 psf


Minimum Footing Depth 24 in


Coefficient of Friction 0.25


Passive Pressure - EFP 300 pcf


Maximum allowable of -


At Rest Pressure - EFP -


Active Pressure - Level Slope - EFP 35 pcf


Active Pressure - 2:1 Slope - EFP -
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Square Pad Footing Schedule


Foundation Parameters
Allowable Soil Pressure pa 2000 psf
Concrete Strength fc 2500 psi
Reinforcing Strength fy 40000 psi
Concrete Shear Capacity vc 100 psi
Minimum Column Diameter Dc 3.5 in


Mark


D d Count Size As Rho >


Rho


(min) 3 Pu Bearing 4
One


Way 5
Two


Way 6 Bending 7


ft in in in n # sq in % % kip lb lb lb lb


A 1.5 18 24 20 3 4 0.59 0.16% 0.14% 4.5 4500 36000 94000 109172


B 2 24 24 20 4 4 0.79 0.16% 0.14% 8.0 8000 48000 94000 109172


C 2.5 30 24 20 5 4 0.98 0.16% 0.14% 12.5 12500 60000 94000 109172


D 3 36 24 20 6 4 1.18 0.16% 0.14% 18.0 18000 72000 94000 109172


E 3.5 42 24 20 7 4 1.37 0.16% 0.14% 24.5 24500 84000 94000 109172


F 4 48 24 20 7 4 1.37 0.14% 0.14% 32.0 32000 96000 94000 95712


G 4.5 54 24 20 8 4 1.57 0.15% 0.14% 40.5 40500 108000 94000 97211


H 5 60 24 20 9 4 1.77 0.15% 0.14% 50.0 50000 120000 94000 98409


J 5.5 66 24 20 10 4 1.96 0.15% 0.14% 60.5 60500 132000 94000 99388


Capacity


L


Length Depth 2 Reinforcing
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(4) Soil Bearing 


(5) One Way Shear Capacity


(6) Two Way Shear Capacity


(7) Bending Capacity


(3) Minimum Steel 


(2) Depth to Steel.  Assume 4in from 


(1) Concrete Shear Capacity.  100psi dLvP cvu 2
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L1


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


Code References


General Information
2,000.0


32,000.0
900.0 Thickness 6 in Top Clear 2.0 in


End Fixity Pin-Pin


Bar Spacing 2.0 in
Equiv. Solid Thick 5.620 in
Wall Weight 64.0 psf
E 1,800.0 ksi
n 16.111Lateral Wall Weight Seismic Factor 0.330


Calculate vertical beam weight ? Yes


Beam is Fully Braced ? Yes
Lateral Wind Load 15.0 psf
Block Type Normal Wt


Btm Clear 3.0 in1.0
# Bar Sets 1


psi ftClear Span 4.0 Rebar Size 5f'm
Fs psi Beam Depth 1.330 ft # Bars E/F 1
Em = f'm *
Wall Wt Mult.


Uniform Loads


0.0 4.0 0.2880 0.180ft
ft
ft
ft


Start X End X Dead Load L : Floor Live Lr : Roof Live S : Snow W : Wind E : Earthquake
ft#1 k/ft


#2 k/ftft
ft#3 k/ft


k/ftft#4
Design OKDESIGN SUMMARY


Maximum Stress Ratios...
Vertical Lateral SRSS Combination


fb/Fb 0.08929 0.0 0.08929 : 1.00
fv/Fv 0.2053 0.0 0.2053 : 1.00


Maximum Moment Actual Allowable
Vertical Loads 1.106 k-ft 12.389 k-ft


for Load Combination :+D+Lr
Lateral Loads 0.03931 k-ft 2.564


k-ft


for Load Combination :+D+0.70E


Maximum Shear Actual Allowable
Vertical Loads 12.322 psi 60.021 psi


for Load Combination :+D+Lr
Lateral Loads 0.6463 psi 44.721 psi2.587 k-ftMinimum Mn = 1.3 * Fcr * S  =


for Load Combination :+D+0.70E


Vertical Strength
As 0.620 in^2
rho 0.008505
np 0.1370
k : ((np)^2+2np)^.5-np 0.4041
j = 1 - k/3 0.8653
M:mas=Fb k j b d^2/2 12.389 k-ft
M:Stl = Fs As j d 18.541 k-ft


Lateral Strength (Checking lateral bending for span)
As 0.310 in^2
rho 0.005095
np 0.08208
k : (np^2+2np)^.5-np 0.3313
j = 1 - k/3 0.8896
M:mas=Fb k j b d^2/2 2.564 k-ft
M:Stl = Fs As j d 2.804 k-ft
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L1


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Load Combination Vertical Lateral
Fv


k-ft psik-ft k-ft k-ft psipsi psi
Mmax Mallow fvFv : Vertfv : Vert Mactual Mallow


Detailed Load Combination Results


D Only 0.75 12.39 8.31 60.02 0.00 2.56 0.00 44.72
+D+Lr 1.11 12.39 12.32 60.02 0.00 2.56 0.00 44.72
+D+0.750Lr 1.02 12.39 11.32 60.02 0.00 2.56 0.00 44.72
+D+0.60W 0.75 12.39 8.31 60.02 0.02 2.56 0.39 44.72
+D+0.750Lr+0.450W 1.02 12.39 11.32 60.02 0.02 2.56 0.30 44.72
+D+0.450W 0.75 12.39 8.31 60.02 0.02 2.56 0.30 44.72
+0.60D+0.60W 0.45 12.39 4.99 60.02 0.02 2.56 0.39 44.72
+D+0.70E 0.75 12.39 8.31 60.02 0.04 2.56 0.65 44.72
+D+0.5250E 0.75 12.39 8.31 60.02 0.03 2.56 0.48 44.72
+0.60D+0.70E 0.45 12.39 4.99 60.02 0.04 2.56 0.65 44.72
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


S3.O VERTICAL DESIGN STEEL AND WOODDescription :


Fy = 50.0 ksi
STEEL Section : W10x39,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B1
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 9.920 in
Zy = 17.200 in^3


J = 0.976 in^4


Flange Width 7.990 inFlange Thick 0.530 in
Zx = in^346.800


Area = 11.500 in^2


Weight = 39.146 plf
I xx = 209.00 in^4


Web Thick = 0.315 in
I yy = 45.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.0320,  Lr = 0.020 k/ft, Trib= 8.0 ft
Unif Load:  D = 0.0780 k/ft, Trib= 6.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.120 : 1


Max Reactions   (k) HEWSLr L


+1.20D+1.60LrLoad Comb :


Span # 1


Left Support
D


in


6.000 inft


7.031 k


Mn * Phi : Allow 175.500 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+1.60Lr
93.744 k


Mu : Applied


Max fv/FvRatio = 0.075 : 1
0.000 ft


21.092 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.012 in


Transient Upward 0.000 in


Total Downward 0.071 in


Total Upward 0.000 in


4.58 0.96
4.58 0.96 20159999Ratio


LC: Lr Only LC: +D+Lr


LC: LC:


Fy = 50.0 ksi
STEEL Section : W10x39,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B2
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 9.920 in
Zy = 17.200 in^3


J = 0.976 in^4


Flange Width 7.990 inFlange Thick 0.530 in
Zx = in^346.800


Area = 11.500 in^2


Weight = 39.146 plf
I xx = 209.00 in^4


Web Thick = 0.315 in
I yy = 45.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.0320,  Lr = 0.020 k/ft, Trib= 3.0 ft
Unif Load:  D = 0.0750 k/ft, Trib= 5.0 ft
Unif Load:  D = 0.02450,  L = 0.10 k/ft, Trib= 1.0 ft
1Point:  D = 4.580,  Lr = 0.960 k @ 6.0 ft
2Point:  D = 0.80,  Lr = 0.460 k @ 6.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.248 : 1


Max Reactions   (k) HEWSLr L


+1.20D+1.60Lr+LLoad Comb :


Span # 1


Left Support
D


in


6.000 inft


9.773 k


Mn * Phi : Allow 175.500 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+1.60Lr+L
93.744 k


Mu : Applied


Max fv/FvRatio = 0.104 : 1
0.000 ft


43.564 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.022 in


Transient Upward 0.000 in


Total Downward 0.135 in


Total Upward 0.000 in


6.14 0.631.11
5.92 0.631.06 11146822Ratio


LC: Lr Only LC: +D+0.750Lr+0.750L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BEAM Size : 6x10, Sawn,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B3


BEAM Size : 6x10, Sawn,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B3


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.0320,  Lr = 0.020 k/ft, Trib= 4.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.315 : 1


Max Reactions   (k) HEWSLLr


+D+LrLoad Comb :


Span # 1


Left Support
D


in


5.750 inft


31.38 psi


Fb : Allowable : 1,667.80 psi


Right Support


Fv : Allowable :
Span # 1


Load Comb : +D+Lr
212.50 psi


fb : Actual :


Max fv/FvRatio = 0.148 : 1
0.000 ft


525.91 psi at


atfv : Actual :


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.050 in


Transient Upward 0.000 in


Total Downward 0.138 in


Total Upward 0.000 in


0.80 0.46
0.80 0.46


Ratio 2741 999Ratio
LC: Lr Only LC: +D+Lr


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Fy = 50.0 ksi
STEEL Section : W10x60,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B4
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.200 in
Zy = 35.000 in^3


J = 2.480 in^4


Flange Width #.### inFlange Thick 0.680 in
Zx = in^374.600


Area = 17.600 in^2


Weight = 59.910 plf
I xx = 341.00 in^4


Web Thick = 0.420 in
I yy = 116.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.01750,  L = 0.10 k/ft, Trib= 2.50 ft
Unif Load:  D = 0.02450,  L = 0.10 k/ft, 12.0 to 17.0 ft, Trib= 9.0 ft
Unif Load:  D = 0.0750 k/ft, Trib= 10.0 ft
1Point:  D = 6.140,  Lr = 1.110,  L = 0.630 k @ 12.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.321 : 1


Max Reactions   (k) HEWSLr L


+1.20D+0.50Lr+1.60LLoad Comb :


Span # 1


Left Support
D


in


11.220 inft


25.681 k


Mn * Phi : Allow 279.750 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+0.50Lr+1.60L
128.520 k


Mu : Applied


Max fv/FvRatio = 0.200 : 1
17.000 ft


89.722 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.091 in


Transient Upward 0.000 in


Total Downward 0.348 in


Total Upward 0.000 in


9.22 2.970.33
12.53 6.410.78 5852252Ratio


LC: L Only LC: +D+L


LC: LC:


BEAM Size : 5.25x16.0, Parallam PSL,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


iLevel Truss Joist Parallam PSL 2.0E
2,900.0
2,900.0


2,900.0
750.0


2,000.0
1,016.54


290.0
2,025.0


45.070
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B5


BEAM Size : 5.25x16.0, Parallam PSL,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


iLevel Truss Joist Parallam PSL 2.0E
2,900.0
2,900.0


2,900.0
750.0


2,000.0
1,016.54


290.0
2,025.0


45.070
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B5


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.0320,  Lr = 0.020 k/ft, Trib= 12.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.568 : 1


Max Reactions   (k) HEWSLLr


+D+LrLoad Comb :


Span # 1


Left Support
D


in


10.000 inft


105.47 psi


Fb : Allowable : 3,187.66 psi


Right Support


Fv : Allowable :
Span # 1


Load Comb : +D+Lr
362.50 psi


fb : Actual :


Max fv/FvRatio = 0.291 : 1
18.733 ft


1,811.49 psi at


atfv : Actual :


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.252 in


Transient Upward 0.000 in


Total Downward 0.683 in


Total Upward 0.000 in


4.26 2.50
4.26 2.50


Ratio 950 351Ratio
LC: Lr Only LC: +D+Lr


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Fy = 50.0 ksi
STEEL Section : W10x112,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B6
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Fy = 50.0 ksi
STEEL Section : W10x112,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B6
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 11.400 in
Zy = 69.200 in^3


J = 15.100 in^4


Flange Width #.### inFlange Thick 1.250 in
Zx = in^3147.000


Area = 32.900 in^2


Weight = 111.992 plf
I xx = 716.00 in^4


Web Thick = 0.755 in
I yy = 236.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.02450,  L = 0.10 k/ft, Trib= 12.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.289 : 1


Max Reactions   (k) HEWSLr L


+1.20D+1.60LLoad Comb :


Span # 1


Left Support
D


in


11.500 inft


27.683 k


Mn * Phi : Allow 551.250 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+1.60L
258.210 k


Mu : Applied


Max fv/FvRatio = 0.107 : 1
0.000 ft


159.175 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.366 in


Transient Upward 0.000 in


Total Downward 0.490 in


Total Upward 0.000 in


4.67 13.80
4.67 13.80 563754Ratio


LC: L Only LC: +D+L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BEAM Size : 6x14, Sawn,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B7
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BEAM Size : 6x14, Sawn,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B7


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.02450,  Lr = 0.020 k/ft, Trib= 7.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.707 : 1


Max Reactions   (k) HEWSLLr


+D+LrLoad Comb :


Span # 1


Left Support
D


in


9.500 inft


59.53 psi


Fb : Allowable : 1,604.63 psi


Right Support


Fv : Allowable :
Span # 1


Load Comb : +D+Lr
212.50 psi


fb : Actual :


Max fv/FvRatio = 0.280 : 1
0.000 ft


1,133.95 psi at


atfv : Actual :


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.245 in


Transient Upward 0.000 in


Total Downward 0.572 in


Total Upward 0.000 in


1.90 1.43
1.90 1.43


Ratio 930 398Ratio
LC: Lr Only LC: +D+Lr


LC: LC:


Fy = 50.0 ksi
STEEL Section : W10x60,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B8
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.200 in
Zy = 35.000 in^3


J = 2.480 in^4


Flange Width #.### inFlange Thick 0.680 in
Zx = in^374.600


Area = 17.600 in^2


Weight = 59.910 plf
I xx = 341.00 in^4


Web Thick = 0.420 in
I yy = 116.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.02450,  L = 0.10 k/ft, Trib= 7.0 ft
1Point:  D = 12.360,  Lr = 0.770,  L = 6.370 k @ 4.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.458 : 1


Max Reactions   (k) HEWSLr L


+1.20D+0.50Lr+1.60LLoad Comb :


Span # 1


Left Support
D


in


4.500 inft


31.636 k


Mn * Phi : Allow 279.750 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+0.50Lr+1.60L
128.520 k


Mu : Applied


Max fv/FvRatio = 0.246 : 1
0.000 ft


128.210 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.262 in


Transient Upward 0.000 in


Total Downward 0.501 in


Total Upward 0.000 in


11.35 11.080.58
5.17 7.890.19 430823Ratio


LC: L Only LC: +D+L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Fy = 50.0 ksi
STEEL Section : W10x60,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B9
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.200 in
Zy = 35.000 in^3


J = 2.480 in^4


Flange Width #.### inFlange Thick 0.680 in
Zx = in^374.600


Area = 17.600 in^2


Weight = 59.910 plf
I xx = 341.00 in^4


Web Thick = 0.420 in
I yy = 116.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.0320,  Lr = 0.020 k/ft, Trib= 5.0 ft
Unif Load:  D = 0.0320,  Lr = 0.020 k/ft, 0.0 to 5.0 ft, Trib= 9.0 ft
Unif Load:  D = 0.0750 k/ft, 0.0 to 5.0 ft, Trib= 10.0 ft
Unif Load:  D = 0.0750 k/ft, 5.0 to 11.0 ft, Trib= 5.0 ft
1Point:  D = 9.150,  Lr = 0.320,  L = 2.960 k @ 5.0 ft
2Point:  D = 4.580,  Lr = 0.960 k @ 11.0 ft
3Point:  D = 0.80,  Lr = 0.460 k @ 11.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.182 : 1


Max Reactions   (k) HEWSLr L


+1.20D+0.50Lr+1.60LLoad Comb :


Span # 1


Left Support
D


in


5.000 inft


14.743 k


Mn * Phi : Allow 279.750 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+1.60Lr+L
128.520 k


Mu : Applied


Max fv/FvRatio = 0.115 : 1
0.000 ft


51.000 k-ft at


atVu : Applied


Ratio 7424 Ratio 1496


Max Deflections
Transient Downward 0.011 in


Transient Upward -0.003 in


Total Downward 0.060 in


Total Upward -0.016 in


9.47 1.481.19
14.92 1.482.55 20099999Ratio


LC: L Only LC: +D+0.750Lr+0.750L


LC: L Only LC: +D+L


Fy = 50.0 ksi
STEEL Section : W10x88,  Fully  Unbraced


Using Load Resistance Factor Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B10
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.800 in
Zy = 53.100 in^3


J = 7.530 in^4


Flange Width #.### inFlange Thick 0.990 in
Zx = in^3113.000


Area = 25.900 in^2


Weight = 88.164 plf
I xx = 534.00 in^4


Web Thick = 0.605 in
I yy = 179.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.02450,  L = 0.10 k/ft, 0.0 ft to 5.0 ft, Trib= 7.0 ft
Unif Load:  D = 0.40,  L = 0.10 k/ft, 5.0 to 17.0 ft, Trib= 1.0 ft
1Point:  D = 5.170,  Lr = 0.580,  L = 11.080 k @ 5.0 ft
2Point:  D = 4.0,  Lr = 2.50 k @ 5.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.319 : 1


Max Reactions   (k) HEWSLr L


+1.20D+0.50Lr+1.60LLoad Comb :


Span # 1


Left Support
D


in


5.043 inft


30.632 k


Mn * Phi : Allow 423.750 k-ft


Right Support


Vn * Phi : Allow
Span # 1


Load Comb : +1.20D+0.50Lr+1.60L
196.020 k


Mu : Applied


Max fv/FvRatio = 0.156 : 1
0.000 ft


134.972 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.127 in


Transient Upward 0.000 in


Total Downward 0.264 in


Total Upward 0.000 in


9.65 11.232.17
6.68 4.550.91 7721602Ratio


LC: L Only LC: +D+L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


S2.0 FRAMING PLANDescription :


Fy = 50.0 ksi
STEEL Section : W10x30,  Fully  Unbraced


Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B1
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.500 in
Zy = 8.840 in^3


J = 0.622 in^4


Flange Width 5.810 inFlange Thick 0.510 in
Zx = in^336.600


Area = 8.840 in^2


Weight = 30.091 plf
I xx = 170.00 in^4


Web Thick = 0.300 in
I yy = 16.700 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.03050,  L = 0.060 k/ft, Trib= 4.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.652 : 1


Max Reactions   (k) HEWSLr L


+D+LLoad Comb :


Span # 1


Left Support
D


in


11.250 inft


4.920 k


Mn / Omega : Allow 42.434 k-ft


Right Support


Vn / Omega : Allow
Span # 1


Load Comb : +D+L
63.0 k


Mu : Applied


Max fv/FvRatio = 0.078 : 1
0.000 ft


27.676 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.317 in


Transient Upward 0.000 in


Total Downward 0.514 in


Total Upward 0.000 in


1.88 3.04
1.88 3.04 525850Ratio


LC: L Only LC: +D+L


LC: LC:


Fy = 50.0 ksi
STEEL Section : W10x19,  Fully  Unbraced


Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B2
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.200 in
Zy = 3.350 in^3


J = 0.233 in^4


Flange Width 4.020 inFlange Thick 0.395 in
Zx = in^321.600


Area = 5.620 in^2


Weight = 19.130 plf
I xx = 96.30 in^4


Web Thick = 0.250 in
I yy = 4.290 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.01750,  L = 0.040 k/ft, Trib= 4.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.014 : 1


Max Reactions   (k) HEWSLr L


+D+LLoad Comb :


Span # 1


Left Support
D


in


2.500 inft


0.6228 k


Mn / Omega : Allow 53.892 k-ft


Right Support


Vn / Omega : Allow
Span # 1


Load Comb : +D+L
51.0 k


Mu : Applied


Max fv/FvRatio = 0.012 : 1
5.000 ft


0.779 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.001 in


Transient Upward 0.000 in


Total Downward 0.001 in


Total Upward 0.000 in


0.22 0.40
0.22 0.40 99999999Ratio


LC: L Only LC: +D+L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Fy = 50.0 ksi
STEEL Section : W10x19,  Fully  Braced


Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B3
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.200 in
Zy = 3.350 in^3


J = 0.233 in^4


Flange Width 4.020 inFlange Thick 0.395 in
Zx = in^321.600


Area = 5.620 in^2


Weight = 19.130 plf
I xx = 96.30 in^4


Web Thick = 0.250 in
I yy = 4.290 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.01750,  L = 0.040 k/ft, Trib= 1.330 ft
1Point:  D = 0.210,  L = 0.40 k @ 4.50 ft
2Point:  D = 0.210,  L = 0.40 k @ 10.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.141 : 1


Max Reactions   (k) HEWSLr L


+D+LLoad Comb :


Span # 1


Left Support
D


in


10.080 inft


1.572 k


Mn / Omega : Allow 53.892 k-ft


Right Support


Vn / Omega : Allow
Span # 1


Load Comb : +D+L
51.0 k


Mu : Applied


Max fv/FvRatio = 0.031 : 1
0.000 ft


7.586 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.095 in


Transient Upward 0.000 in


Total Downward 0.157 in


Total Upward 0.000 in


0.63 0.95
0.56 0.81 13732271Ratio


LC: L Only LC: +D+L


LC: LC:


BEAM Size : 6x10, Sawn,  Fully  Braced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B4


BEAM Size : 6x10, Sawn,  Fully  Braced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B4


Applied Loads
Beam self weight calculated and added to loads
1Point:  D = 0.210,  L = 0.40 k @ 4.50 ft
2Point:  D = 0.210,  L = 0.40 k @ 10.50 ft
Unif Load:  D= 0.0->0.3520,  Lr = 0.0->0.220 k/ft, 0.0 to 15.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.932 : 1


Max Reactions   (k) HEWSLLr


+D+LLoad Comb :


Span # 1


Left Support
D


in


8.990 inft


81.91 psi


Fb : Allowable : 1,350.00 psi


Right Support


Fv : Allowable :
Span # 1


Load Comb : +D+0.750Lr+0.750L
212.50 psi


fb : Actual :


Max fv/FvRatio = 0.385 : 1
14.725 ft


1,258.78 psi at


atfv : Actual :


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.229 in


Transient Upward 0.000 in


Total Downward 0.736 in


Total Upward 0.000 in


1.21 0.410.57
2.11 0.391.14


Ratio 813 252Ratio
LC: Lr Only LC: +D+0.750Lr+0.750L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BEAM Size : 6x12, Sawn,  Fully  Braced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B5


BEAM Size : 6x12, Sawn,  Fully  Braced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1,350.0
1,350.0


925.0
625.0


1,600.0
580.0


170.0
675.0


31.210
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


B5


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.03050,  Lr = 0.020 k/ft, Trib= 6.0 ft
1Point:  D = 0.210,  L = 0.40 k @ 4.50 ft
2Point:  D = 0.210,  L = 0.40 k @ 10.50 ft


.Design Summary
Max fb/Fb Ratio   = 0.569 : 1


Max Reactions   (k) HEWSLLr


+D+LLoad Comb :


Span # 1


Left Support
D


in


7.153 inft


44.50 psi


Fb : Allowable : 1,350.00 psi


Right Support


Fv : Allowable :
Span # 1


Load Comb : +D+L
170.00 psi


fb : Actual :


Max fv/FvRatio = 0.262 : 1
13.582 ft


768.46 psi at


atfv : Actual :


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.108 in


Transient Upward 0.000 in


Total Downward 0.336 in


Total Upward 0.000 in


1.63 0.390.87
1.64 0.410.87


Ratio 1617 518Ratio
LC: Lr Only LC: +D+0.750Lr+0.750L


LC: LC:


Fy = 50.0 ksi
STEEL Section : W10x30,  Fully  Braced


Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B6
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.500 in
Zy = 8.840 in^3


J = 0.622 in^4


Flange Width 5.810 inFlange Thick 0.510 in
Zx = in^336.600


Area = 8.840 in^2


Weight = 30.091 plf
I xx = 170.00 in^4


Web Thick = 0.300 in
I yy = 16.700 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.03050,  Lr = 0.020 k/ft, Trib= 6.0 ft
Unif Load:  D = 0.01750,  L = 0.040 k/ft, Trib= 2.0 ft
1Point:  D = 16.090,  Lr = 2.060,  L = 1.390 k @ 4.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.643 : 1


Max Reactions   (k) HEWSLr L


+D+0.750Lr+0.750LLoad Comb :


Span # 1


Left Support
D


in


4.030 inft


15.518 k


Mn / Omega : Allow 91.317 k-ft


Right Support


Vn / Omega : Allow
Span # 1


Load Comb : +D+0.750Lr+0.750L
63.0 k


Mu : Applied


Max fv/FvRatio = 0.246 : 1
0.000 ft


58.745 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.043 in


Transient Upward 0.000 in


Total Downward 0.298 in


Total Upward 0.000 in


12.75 1.482.21
6.56 0.951.41 5243649Ratio


LC: Lr Only LC: +D+0.750Lr+0.750L


LC: LC:
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Fy = 50.0 ksi
STEEL Section : W10x60,  Fully  Braced


Using Allowable Strength Design with ASCE 7-16 Load Combinations, Major Axis Bending E = 29,000.0 ksi


Steel Beam Design : B7
Calculations per AISC 360-16, IBC 2021, ASCE 7-16


Steel Section Data  : Depth = 10.200 in
Zy = 35.000 in^3


J = 2.480 in^4


Flange Width #.### inFlange Thick 0.680 in
Zx = in^374.600


Area = 17.600 in^2


Weight = 59.910 plf
I xx = 341.00 in^4


Web Thick = 0.420 in
I yy = 116.000 in^4 Iz = 0.000 in^4


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.01750,  L = 0.040 k/ft, Trib= 12.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.113 : 1


Max Reactions   (k) HEWSLr L


+D+LLoad Comb :


Span # 1


Left Support
D


in


7.500 inft


5.624 k


Mn / Omega : Allow 186.128 k-ft


Right Support


Vn / Omega : Allow
Span # 1


Load Comb : +D+L
85.680 k


Mu : Applied


Max fv/FvRatio = 0.066 : 1
0.000 ft


21.091 k-ft at


atVu : Applied


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.056 in


Transient Upward 0.000 in


Total Downward 0.087 in


Total Upward 0.000 in


2.02 3.60
2.02 3.60 20723238Ratio


LC: L Only LC: +D+L


LC: LC:
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L1


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


Code References


General Information
2,000.0


32,000.0
900.0 Thickness 8 in Top Clear 2.0 in


End Fixity Pin-Pin


Bar Spacing 2.0 in
Equiv. Solid Thick 7.60 in
Wall Weight 86.0 psf
E 1,800.0 ksi
n 16.111Lateral Wall Weight Seismic Factor 0.330


Calculate vertical beam weight ? Yes


Beam is Fully Braced ? Yes
Lateral Wind Load 15.0 psf
Block Type Normal Wt


Btm Clear 2.0 in1.0
# Bar Sets 1


psi ftClear Span 15.50 Rebar Size 6.0f'm
Fs psi Beam Depth 2.667 ft # Bars E/F 1
Em = f'm *
Wall Wt Mult.


Point Loads


11.50 3.550 3.450
L : Floor LiveDistance Lr : Roof Live S : Snow W : Wind E : EarthquakeDead Load


#1 kft
#2 kft
#3 kft
#4 kft


Uniform Loads


15.50 0.1220 0.240ft
ft
ft
ft


Start X End X Dead Load L : Floor Live Lr : Roof Live S : Snow W : Wind E : Earthquake
ft#1 k/ft


#2 k/ftft
ft#3 k/ft


k/ftft#4
Design OKDESIGN SUMMARY


Maximum Stress Ratios...
Vertical Lateral SRSS Combination


fb/Fb 0.5438 0.0 0.5438 : 1.00
fv/Fv 0.7963 0.0 0.7963 : 1.00


Maximum Moment Actual Allowable
Vertical Loads 34.518 k-ft 63.474 k-ft


for Load Combination :+D+L
Lateral Loads 1.590 k-ft 5.156


k-ft


for Load Combination :+D+0.70E


Maximum Shear Actual Allowable
Vertical Loads 40.063 psi 50.312 psi


for Load Combination :+D+L
Lateral Loads 2.666 psi 44.721 psi14.101 k-ftMinimum Mn = 1.3 * Fcr * S  =


for Load Combination :+D+0.70E
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L1


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Vertical Strength
As 0.880 in^2
rho 0.003846
np 0.06197
k : ((np)^2+2np)^.5-np 0.2955
j = 1 - k/3 0.9015
M:mas=Fb k j b d^2/2 68.572 k-ft
M:Stl = Fs As j d 63.474 k-ft


Lateral Strength (Checking lateral bending for span)
As 0.440 in^2
rho 0.002857
np 0.04603
k : (np^2+2np)^.5-np 0.2608
j = 1 - k/3 0.9131
M:mas=Fb k j b d^2/2 6.620 k-ft
M:Stl = Fs As j d 5.156 k-ft


Load Combination Vertical Lateral
Fv


k-ft psik-ft k-ft k-ft psipsi psi
Mmax Mallow fvFv : Vertfv : Vert Mactual Mallow


Detailed Load Combination Results


D Only 18.85 63.47 21.95 50.31 0.00 5.16 0.00 44.72
+D+L 34.52 63.47 40.06 50.31 0.00 5.16 0.00 44.72
+D+0.750L 30.59 63.47 35.54 50.31 0.00 5.16 0.00 44.72
+D+0.60W 18.85 63.47 21.95 50.31 0.72 5.16 1.21 44.72
+D+0.450W 18.85 63.47 21.95 50.31 0.54 5.16 0.91 44.72
+0.60D+0.60W 11.31 63.47 13.17 50.31 0.72 5.16 1.21 44.72
+D+0.70E 18.85 63.47 21.95 50.31 1.59 5.16 2.67 44.72
+D+0.750L+0.5250E 30.59 63.47 35.54 50.31 1.19 5.16 2.00 44.72
+0.60D+0.70E 11.31 63.47 13.17 50.31 1.59 5.16 2.67 44.72
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


Code References


General Information
2,000.0


32,000.0
900.0 Thickness 6 in Top Clear 2.0 in


End Fixity Pin-Pin


Bar Spacing 2.0 in
Equiv. Solid Thick 5.620 in
Wall Weight 64.0 psf
E 1,800.0 ksi
n 16.111


Note! Shear calculated at "d/2" from edge of beam


Lateral Wall Weight Seismic Factor 0.330
Calculate vertical beam weight ? Yes


Beam is Fully Braced ? Yes
Lateral Wind Load 15.0 psf
Block Type Normal Wt


Btm Clear 2.0 in1.0
# Bar Sets 1


psi ftClear Span 7.50 Rebar Size 5f'm
Fs psi Beam Depth 1.330 ft # Bars E/F 1
Em = f'm *
Wall Wt Mult.


Uniform Loads


7.50 0.1680 0.330
7.50 0.140 0.320


ft
ft
ft
ft


Start X End X Dead Load L : Floor Live Lr : Roof Live S : Snow W : Wind E : Earthquake
ft#1 k/ft


#2 k/ftft
ft#3 k/ft


k/ftft#4
Design OKDESIGN SUMMARY


Maximum Stress Ratios...
Vertical Lateral SRSS Combination


fb/Fb 0.5225 0.0 0.5225 : 1.00
fv/Fv 0.7320 0.0 0.7320 : 1.00


Maximum Moment Actual Allowable
Vertical Loads 7.334 k-ft 14.038 k-ft


for Load Combination :+D+L
Lateral Loads 0.1382 k-ft 2.564


k-ft


for Load Combination :+D+0.70E


Maximum Shear Actual Allowable
Vertical Loads 36.830 psi 50.312 psi


for Load Combination :+D+L
Lateral Loads 1.212 psi 44.721 psi2.587 k-ftMinimum Mn = 1.3 * Fcr * S  =


for Load Combination :+D+0.70E


Vertical Strength
As 0.620 in^2
rho 0.007896
np 0.1272
k : ((np)^2+2np)^.5-np 0.3930
j = 1 - k/3 0.8690
M:mas=Fb k j b d^2/2 14.038 k-ft
M:Stl = Fs As j d 20.057 k-ft


Lateral Strength (Checking lateral bending for span)
As 0.310 in^2
rho 0.005095
np 0.08208
k : (np^2+2np)^.5-np 0.3313
j = 1 - k/3 0.8896
M:mas=Fb k j b d^2/2 2.564 k-ft
M:Stl = Fs As j d 2.804 k-ft
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Load Combination Vertical Lateral
Fv


k-ft psik-ft k-ft k-ft psipsi psi
Mmax Mallow fvFv : Vertfv : Vert Mactual Mallow


Detailed Load Combination Results


D Only 2.76 14.04 13.88 50.31 0.00 2.56 0.00 44.72
+D+L 7.33 14.04 36.83 50.31 0.00 2.56 0.00 44.72
+D+0.750L 6.19 14.04 31.09 50.31 0.00 2.56 0.00 44.72
+D+0.60W 2.76 14.04 13.88 50.31 0.08 2.56 0.74 44.72
+D+0.450W 2.76 14.04 13.88 50.31 0.06 2.56 0.55 44.72
+0.60D+0.60W 1.66 14.04 8.33 50.31 0.08 2.56 0.74 44.72
+D+0.70E 2.76 14.04 13.88 50.31 0.14 2.56 1.21 44.72
+D+0.750L+0.5250E 6.19 14.04 31.09 50.31 0.10 2.56 0.91 44.72
+0.60D+0.70E 1.66 14.04 8.33 50.31 0.14 2.56 1.21 44.72


39







Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L3


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


Code References


General Information
2,000.0


32,000.0
900.0 Thickness 6 in Top Clear 2.0 in


End Fixity Pin-Pin


Bar Spacing 2.0 in
Equiv. Solid Thick 5.620 in
Wall Weight 64.0 psf
E 1,800.0 ksi
n 16.111


Note! Shear calculated at "d/2" from edge of beam


Lateral Wall Weight Seismic Factor 0.330
Calculate vertical beam weight ? Yes


Beam is Fully Braced ? Yes
Lateral Wind Load 15.0 psf
Block Type Normal Wt


Btm Clear 2.0 in1.0
# Bar Sets 1


psi ftClear Span 6.0 Rebar Size 5f'm
Fs psi Beam Depth 1.330 ft # Bars E/F 1
Em = f'm *
Wall Wt Mult.


Point Loads


340.0 1.990 1.410
L : Floor LiveDistance Lr : Roof Live S : Snow W : Wind E : EarthquakeDead Load


#1 kft
#2 kft
#3 kft
#4 kft


Uniform Loads


7.50 0.1750 0.40ft
ft
ft
ft


Start X End X Dead Load L : Floor Live Lr : Roof Live S : Snow W : Wind E : Earthquake
ft#1 k/ft


#2 k/ftft
ft#3 k/ft


k/ftft#4
Design OKDESIGN SUMMARY


Maximum Stress Ratios...
Vertical Lateral SRSS Combination


fb/Fb 0.2116 0.0 0.2116 : 1.00
fv/Fv 0.3555 0.0 0.3555 : 1.00


Maximum Moment Actual Allowable
Vertical Loads 2.971 k-ft 14.038 k-ft


for Load Combination :+D+L
Lateral Loads 0.08845 k-ft 2.564


k-ft


for Load Combination :+D+0.70E


Maximum Shear Actual Allowable
Vertical Loads 17.888 psi 50.312 psi


for Load Combination :+D+L
Lateral Loads 0.9694 psi 44.721 psi2.587 k-ftMinimum Mn = 1.3 * Fcr * S  =


for Load Combination :+D+0.70E
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: L3


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Vertical Strength
As 0.620 in^2
rho 0.007896
np 0.1272
k : ((np)^2+2np)^.5-np 0.3930
j = 1 - k/3 0.8690
M:mas=Fb k j b d^2/2 14.038 k-ft
M:Stl = Fs As j d 20.057 k-ft


Lateral Strength (Checking lateral bending for span)
As 0.310 in^2
rho 0.005095
np 0.08208
k : (np^2+2np)^.5-np 0.3313
j = 1 - k/3 0.8896
M:mas=Fb k j b d^2/2 2.564 k-ft
M:Stl = Fs As j d 2.804 k-ft


Load Combination Vertical Lateral
Fv


k-ft psik-ft k-ft k-ft psipsi psi
Mmax Mallow fvFv : Vertfv : Vert Mactual Mallow


Detailed Load Combination Results


D Only 1.17 14.04 7.05 50.31 0.00 2.56 0.00 44.72
+D+L 2.97 14.04 17.89 50.31 0.00 2.56 0.00 44.72
+D+Lr 1.17 14.04 7.05 50.31 0.00 2.56 0.00 44.72
+D+0.750Lr+0.750L 2.52 14.04 15.18 50.31 0.00 2.56 0.00 44.72
+D+0.750L 2.52 14.04 15.18 50.31 0.00 2.56 0.00 44.72
+D+0.60W 1.17 14.04 7.05 50.31 0.05 2.56 0.59 44.72
+D+0.750Lr+0.450W 1.17 14.04 7.05 50.31 0.04 2.56 0.44 44.72
+D+0.450W 1.17 14.04 7.05 50.31 0.04 2.56 0.44 44.72
+0.60D+0.60W 0.70 14.04 4.23 50.31 0.05 2.56 0.59 44.72
+D+0.70E 1.17 14.04 7.05 50.31 0.09 2.56 0.97 44.72
+D+0.750L+0.5250E 2.52 14.04 15.18 50.31 0.07 2.56 0.73 44.72
+0.60D+0.70E 0.70 14.04 4.23 50.31 0.09 2.56 0.97 44.72
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Multiple Simple Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Description :


BEAM Size : 8x16, Sawn,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1350
1350


925
625


1600
580


170
675


31.21
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


GB1


BEAM Size : 8x16, Sawn,  Fully  Unbraced
Using Allowable Stress Design with ASCE 7-16 Load Combinations, Major Axis Bending


Wood Beam Design :
Calculations per NDS 2018, IBC 2021, ASCE 7-16


Douglas Fir-Larch No.1
1350
1350


925
625


1600
580


170
675


31.21
Eminbend - xx ksi


Wood Species : Wood Grade :
Fb - Tension


psi
psi Fv psi


Fb - Compr Ft psi
Fc - Prll psi


psiFc - Perp
Ebend- xx ksi Density pcf


GB1


Applied Loads
Beam self weight calculated and added to loads
Unif Load:  D = 0.03050,  Lr = 0.020 k/ft, Trib= 12.0 ft


.Design Summary
Max fb/Fb Ratio   = 0.865 : 1


Max Reactions   (k) HEWSLLr


+D+LrLoad Comb :


Span # 1


Left Support
D


in


10.500 inft


75.25 psi


Fb : Allowable : 1,606.59 psi


Right Support


Fv : Allowable :
Span # 1


Load Comb : +D+Lr
212.50 psi


fb : Actual :


Max fv/FvRatio = 0.354 : 1
19.740 ft


1,390.34 psi at


atfv : Actual :


Ratio 9999 Ratio 9999


Max Deflections
Transient Downward 0.284 in


Transient Upward 0.000 in


Total Downward 0.746 in


Total Upward 0.000 in


4.11 2.52
4.11 2.52


Ratio 888 337Ratio
LC: Lr Only LC: +D+Lr


LC: LC:
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: GL1


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


Code References


General Information
2,000.0


32,000.0
900.0 Thickness 8 in Top Clear 2.0 in


End Fixity Pin-Pin


Bar Spacing 2.0 in
Equiv. Solid Thick 7.60 in
Wall Weight 86.0 psf
E 1,800.0 ksi
n 16.111Lateral Wall Weight Seismic Factor 0.330


Calculate vertical beam weight ? Yes


Beam is Fully Braced ? Yes
Lateral Wind Load 15.0 psf
Block Type Normal Wt


Btm Clear 2.0 in1.0
# Bar Sets 1


psi ftClear Span 16.50 Rebar Size 5.0f'm
Fs psi Beam Depth 2.0 ft # Bars E/F 1
Em = f'm *
Wall Wt Mult.


Uniform Loads


16.50 0.4160 0.260ft
ft
ft
ft


Start X End X Dead Load L : Floor Live Lr : Roof Live S : Snow W : Wind E : Earthquake
ft#1 k/ft


#2 k/ftft
ft#3 k/ft


k/ftft#4
Design OKDESIGN SUMMARY


Maximum Stress Ratios...
Vertical Lateral SRSS Combination


fb/Fb 0.8785 0.0 0.8785 : 1.00
fv/Fv 0.7599 0.0 0.7599 : 1.00


Maximum Moment Actual Allowable
Vertical Loads 28.858 k-ft 32.849 k-ft


for Load Combination :+D+L
Lateral Loads 1.352 k-ft 3.642


k-ft


for Load Combination :+D+0.70E


Maximum Shear Actual Allowable
Vertical Loads 38.230 psi 50.312 psi


for Load Combination :+D+L
Lateral Loads 2.838 psi 44.721 psi7.930 k-ftMinimum Mn = 1.3 * Fcr * S  =


for Load Combination :+D+0.70E


Vertical Strength
As 0.620 in^2
rho 0.003696
np 0.05955
k : ((np)^2+2np)^.5-np 0.2907
j = 1 - k/3 0.9031
M:mas=Fb k j b d^2/2 36.327 k-ft
M:Stl = Fs As j d 32.849 k-ft


Lateral Strength (Checking lateral bending for span)
As 0.310 in^2
rho 0.002684
np 0.04324
k : (np^2+2np)^.5-np 0.2540
j = 1 - k/3 0.9153
M:mas=Fb k j b d^2/2 4.846 k-ft
M:Stl = Fs As j d 3.642 k-ft
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Masonry Beam
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: GL1


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Load Combination Vertical Lateral
Fv


k-ft psik-ft k-ft k-ft psipsi psi
Mmax Mallow fvFv : Vertfv : Vert Mactual Mallow


Detailed Load Combination Results


D Only 20.01 32.85 26.51 50.31 0.00 3.64 0.00 44.72
+D+L 28.86 32.85 38.23 50.31 0.00 3.64 0.00 44.72
+D+0.750L 26.65 32.85 35.30 50.31 0.00 3.64 0.00 44.72
+D+0.60W 20.01 32.85 26.51 50.31 0.61 3.64 1.29 44.72
+D+0.450W 20.01 32.85 26.51 50.31 0.46 3.64 0.96 44.72
+0.60D+0.60W 12.01 32.85 15.90 50.31 0.61 3.64 1.29 44.72
+D+0.70E 20.01 32.85 26.51 50.31 1.35 3.64 2.84 44.72
+D+0.750L+0.5250E 26.65 32.85 35.30 50.31 1.01 3.64 2.13 44.72
+0.60D+0.70E 12.01 32.85 15.90 50.31 1.35 3.64 2.84 44.72
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#5 0.31


#6 0.44 H inches 120


#7 0.66 Es 29000000 n 29


#8 1 Em 1000000


b 6


b 7.63


LINE Ve sum


1 3680 4.66 4.66 9.32


2 12060 4 3 7


2.8 10155 11.5 11.5


3 11780 21 21


4 23535 11.5 11.5


5 14535 4.66 3.33 7.99


6 8155 4.66 4.66 9.32


A 8000 4 8 4.66 16.66


B 28095 3.33 3.5 4 4 4 4 22.83


C 34602 4 6.66 10.66


D 12775 4 11.33 4.66 19.99


E 7920 15.3 20 35.3


1 47.92 47.92


2 40 28


2.8 130


3 244


4 130


5 47.92 31.96


6 47.92 47.92


A 40 88 47.92


B 31.96 34 40 40 40 40


C 40 71.92


D 40 127.96 47.92


E 175.6 232


Ve Segment on wall = Wi/sumW [pounds]
1 1840 1840 0 0 0 0


2 6891 5169 0 0 0 0


2.8 10155 0 0 0 0 0


3 11780 0 0 0 0 0


4 23535 0 0 0 0 0


5 8477 6058 0 0 0 0


6 4078 4078 0 0 0 0


A 1921 3842 2238 0 0 0


B 4098 4307 4922 4922 4922 4922


C 12984 21618 0 0 0 0


D 2556 7241 2978 0 0 0


E 3433 4487 0 0 0 0


WALL SEGMENTS


d ‐ Wall segments minus 8" [inches]
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# bars As


1 2 0.62


2 2 2.00


2.8 2 0.62


3 2 0.62


4 2 1.32


5 2 2.00


6 2 0.62


A 2 0.62


B 2 0.88


C 2 0.62


D 2 0.62


E 2 0.62


1 120 120


2 417 583


2.8 133


3 57


4 228


5 376 542


6 266 266


A 168 94 146


B 463 439 382 382 382 382


C 1138 730


D 224 97 194


E 28 24


1 8247.1 8247.1


2 12376.7 13587.2


2.8 16158.1


3 9818.6


4 18072.8


5 12559.8 13824.2


6 18275.9 18275.9


A 10401.3 9147.8 10029.6


B 20172.5 19859.8 19119.6 19119.6 19119.6 19119.6


C 70309.6 63466.8


D 13842.6 11710.3 13348.1


E 4008.7 3938.3


fs<24000psi


fb<500psi
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Contractor
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information
f'm 2.0


ksi pcfFy - Rebar 60.0
ksi


Phi - Shear 0.80
Em


150.0


ksi


Wall Material MASONRY


2.50


1.0
R: Resp. Mod Factor
Ie: Seismic Import. Factor


Total Wall Height
Base Wall Length


10.0 Concrete Density
Fy - HJR 70.0


3,120.0


Block Class


Min. Bending As % 0.00180


Phi : Axial & Flexure 0.90


ksi
ft
ft


Wall Data


Analysis Height
Wall Offset
Wall Length
Effective Length 'd'
Nominal Block Thickness


2.50


Bottom


22.0


6.0


( datum )


0.00 ft


ft


ft
in


in


# Chord Cells @ Each End


Reinforcing in Field of Wall
Vertical Bar Size #
Vertical Bar Spacing
Horiz. joint reinf. area (HJR)
HJR Spacing
Bond beam reinf. area
Spacing of bond beams


In each chord cell:
Vertical rebar size #


2.0


5


16


.55


48
0.4


24


6


in


in


in


in


Solid GroutedSolid Grout?


in
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Wall Sketch


Applied Concentrated Lateral Loads


Load "Y" Location    (ft) Dead Load Roof Live Load
Load Magnitude    (kips)


Earth LoadWind Load Seismic LoadFloor Live  Load
6.18010.0


SHEAR ANALYSIS


7.178
+1.512D+E


Controlling Mu/(Vud) 1.00


Vu : Story Shear


Phi Vn


Bottom Level


Ratio: Vu/PhiVn (controlling)


Elements Req'd?


for Load Combination


Not Req'd


24.128
0.2975


Vn Masonry
Vn Steel


Vn Max


17.570
21.625


30.160


Vertical As >= Av/3 OK
Vertical Bar Spacing <= 96" OK


k


k


k
k


k


Special Boundary


Vn Masonry + Vn Steel 39.195 k


53







Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


AXIAL ANALYSIS


2.419
+1.512D+E
+1.512D+E k


Pu


Phi Pn


Bottom Level


Ratio: Pu/PhiPn (controlling)


H / d Ratio


for Load Combination


5.45


0.009471


k


BENDING ANALYSIS


OKis >= the "a" dimension of the
masonry (the compression zone)


22.0
As-flex < As-max ? OK: 0.880 <= 1.462


Length of defined chord zone


Bottom Level


Ratio: Mu/PhiMn (controlling)


"a" : Flexural compression


"d" : Eff depth to tension reinf


5.87


0.8185


Mu
for Load Combination


Phi Mn


61.80
+1.512D+E


75.504


in


k


k


Force Summary
Load Combination Values for Wall section Resultant Uplift   (k)Overturning


Wall Level Vu   (k) Ratio LeftMu   (k) Pu   (k) RightEcc   (ft)


+1.40D
Wall Level : 1 2.240


+1.20D
Wall Level : 1 1.920


+0.90D
Wall Level : 1 1.440


+1.512D+E
Wall Level : 1 61.800 2.4197.178 0.032 32.61825.546 32.618


+1.512D-E
Wall Level : 1 61.800 2.4197.178 0.032 32.61825.546 32.618


+0.5880D+E
Wall Level : 1 61.800 0.9417.178 0.032 32.61865.689 32.618


+0.5880D-E
Wall Level : 1 61.800 0.9417.178 0.032 32.61865.689 32.618


54







Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Footing Dimensions
Rebar Cover 3.0 inf'c ksi
Footing Thickness 24.0 in


3.0Dist. Left 1.0 ft
Fy 60.0 ksi


Width 2.0 ft
Wall Length 2.50 ft
Dist. Right 1.0 ft
Total Ftg Length 4.50 ft


Footing Information


93.113


0.00180


Max Factored Soil Pressures Max UNfactored Soil Pressures
psf @ Left Side of Footing 477.882 psf


psf @ Right Side of Footing 477.882 psf
.... governing load comb +1.40D .... governing load combD Only


k-ft 5.076 k-ft5.076


@ Left Side of Footing 669.04


@ Right Side of Footing


@ Right End


.... governing load comb


Overturning Stability... @ Left End of Ftg @ Right End of Ftg
56.804 k-ft 56.804 k-ft


669.04


Overturning Moment
Resisting Moment
Stability Ratio 0.08936 : 1 : 10.08936


psi


.... governing load comb +1.40D .... governing load combD Only


Footing One-Way Shear Check...


psi0.0
vu @ Left End of Footing 0.0


psi
vu @ Right End of Footing
vn * phi : Allowable


Footing Bending Design... @ Left End
k-ft


+0.60D+0.70E


psi
Mu


in^2
Ru 0.8428 0.8428


0.6690


in^2


+0.60D+0.70E


As % Req'd 0.00180
As Req'd in Footing Width


k-ft 0.6690
psi
in^2


1.037 in^2 1.037
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line C


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information
f'm 2.0


ksi pcfFy - Rebar 60.0
ksi


Phi - Shear 0.80
Em


150.0


ksi


Wall Material MASONRY


4.0


1.0
R: Resp. Mod Factor
Ie: Seismic Import. Factor


Total Wall Height
Base Wall Length


10.0 Concrete Density
Fy - HJR 70.0


3,120.0


Block Class


Min. Bending As % 0.00180


Phi : Axial & Flexure 0.90


ksi
ft
ft


Wall Data


Analysis Height
Wall Offset
Wall Length
Effective Length 'd'
Nominal Block Thickness


4.0


Bottom


40.0


6.0


( datum )


0.00 ft


ft


ft
in


in


# Chord Cells @ Each End


Reinforcing in Field of Wall
Vertical Bar Size #
Vertical Bar Spacing
Horiz. joint reinf. area (HJR)
HJR Spacing
Bond beam reinf. area
Spacing of bond beams


In each chord cell:
Vertical rebar size #


2.0


5


16


0.55


48
0.4


24


8


in


in


in


in


Solid GroutedSolid Grout?


in
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line C


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Wall Sketch


SHEAR ANALYSIS


20.145
+1.512D+E


Controlling Mu/(Vud) 1.00


Vu : Story Shear


Phi Vn


Bottom Level


Ratio: Vu/PhiVn (controlling)


Elements Req'd?


for Load Combination


Not Req'd


38.605
0.5218


Vn Masonry
Vn Steel


Vn Max


28.112
34.60


48.256


Vertical As >= Av/3 OK
Vertical Bar Spacing <= 96" OK


k


k


k
k


k


Special Boundary


Vn Masonry + Vn Steel 62.712 k


AXIAL ANALYSIS


3.871
+1.512D+E
+1.512D+E k


Pu


Phi Pn


Bottom Level


Ratio: Pu/PhiPn (controlling)


H / d Ratio


for Load Combination


3.00


0.009562


k
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line C


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BENDING ANALYSIS


OKis >= the "a" dimension of the
masonry (the compression zone)


40.0
As-flex < As-max ? OK: 1.580 <= 2.658


Length of defined chord zone


Bottom Level


Ratio: Mu/PhiMn (controlling)


"a" : Flexural compression


"d" : Eff depth to tension reinf


10.53


0.7511


Mu
for Load Combination


Phi Mn


185.480
+1.512D+E


246.954


in


k


k


Force Summary
Load Combination Values for Wall section Resultant Uplift   (k)Overturning


Wall Level Vu   (k) Ratio LeftMu   (k) Pu   (k) RightEcc   (ft)


+1.40D
Wall Level : 1 3.584


+1.20D
Wall Level : 1 3.072


+0.90D
Wall Level : 1 2.304


+1.512D+E
Wall Level : 1 185.480 3.87120.145 0.028 54.10847.919 54.108


+1.512D-E
Wall Level : 1 185.480 3.87120.145 0.028 54.10847.919 54.108


+0.5880D+E
Wall Level : 1 185.480 1.50520.145 0.028 54.108123.220 54.108


+0.5880D-E
Wall Level : 1 185.480 1.50520.145 0.028 54.108123.220 54.108
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line C


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Footing Dimensions
Rebar Cover 3.0 inf'c ksi
Footing Thickness 24.0 in


3.0Dist. Left 1.0 ft
Fy 60.0 ksi


Width 2.0 ft
Wall Length 4.0 ft
Dist. Right 1.0 ft
Total Ftg Length 6.0 ft


Footing Information


93.113


0.00180


Max Factored Soil Pressures Max UNfactored Soil Pressures
psf @ Left Side of Footing 513.46 psf


psf @ Right Side of Footing 513.46 psf
.... governing load comb +1.40D .... governing load combD Only


k-ft 9.792 k-ft9.792


@ Left Side of Footing 718.84


@ Right Side of Footing


@ Right End


.... governing load comb


Overturning Stability... @ Left End of Ftg @ Right End of Ftg
163.631 k-ft 163.631 k-ft


718.84


Overturning Moment
Resisting Moment
Stability Ratio 0.05984 : 1 : 10.05984


psi


.... governing load comb +1.40D .... governing load combD Only


Footing One-Way Shear Check...


psi0.0
vu @ Left End of Footing 0.0


psi
vu @ Right End of Footing
vn * phi : Allowable


Footing Bending Design... @ Left End
k-ft


+0.60D+0.70E


psi
Mu


in^2
Ru 0.9056 0.9056


0.7188


in^2


+0.60D+0.70E


As % Req'd 0.00180
As Req'd in Footing Width


k-ft 0.7188
psi
in^2


1.037 in^2 1.037
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information
f'm 2.0


ksi pcfFy - Rebar 60.0
ksi


Phi - Shear 0.80
Em


150.0


ksi


Wall Material MASONRY


3.0


1.0
R: Resp. Mod Factor
Ie: Seismic Import. Factor


Total Wall Height
Base Wall Length


10.0 Concrete Density
Fy - HJR 70.0


3,120.0


Block Class


Min. Bending As % 0.00180


Phi : Axial & Flexure 0.90


ksi
ft
ft


Wall Data


Analysis Height
Wall Offset
Wall Length
Effective Length 'd'
Nominal Block Thickness


3.0


Bottom


28.0


6.0


( datum )


0.00 ft


ft


ft
in


in


# Chord Cells @ Each End


Reinforcing in Field of Wall
Vertical Bar Size #
Vertical Bar Spacing
Horiz. joint reinf. area (HJR)
HJR Spacing
Bond beam reinf. area
Spacing of bond beams


In each chord cell:
Vertical rebar size #


2.0


5


16


0.55


48
0.4


24


6


in


in


in


in


Solid GroutedSolid Grout?


in
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Wall Sketch


SHEAR ANALYSIS


8.583
+1.512D+E


Controlling Mu/(Vud) 1.00


Vu : Story Shear


Phi Vn


Bottom Level


Ratio: Vu/PhiVn (controlling)


Elements Req'd?


for Load Combination


Not Req'd


28.954
0.2964


Vn Masonry
Vn Steel


Vn Max


21.084
25.950


36.192


Vertical As >= Av/3 OK
Vertical Bar Spacing <= 96" OK


k


k


k
k


k


Special Boundary


Vn Masonry + Vn Steel 47.034 k


AXIAL ANALYSIS


2.903
+1.512D+E
+1.512D+E k


Pu


Phi Pn


Bottom Level


Ratio: Pu/PhiPn (controlling)


H / d Ratio


for Load Combination


4.29


0.009511


k
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BENDING ANALYSIS


OKis >= the "a" dimension of the
masonry (the compression zone)


28.0
As-flex < As-max ? OK: 0.880 <= 1.861


Length of defined chord zone


Bottom Level


Ratio: Mu/PhiMn (controlling)


"a" : Flexural compression


"d" : Eff depth to tension reinf


5.87


0.7440


Mu
for Load Combination


Phi Mn


73.850
+1.512D+E


99.264


in


k


k


Force Summary
Load Combination Values for Wall section Resultant Uplift   (k)Overturning


Wall Level Vu   (k) Ratio LeftMu   (k) Pu   (k) RightEcc   (ft)


+1.40D
Wall Level : 1 2.688


+1.20D
Wall Level : 1 2.304


+0.90D
Wall Level : 1 1.728


+1.512D+E
Wall Level : 1 73.850 2.9038.583 0.039 30.41625.439 30.416


+1.512D-E
Wall Level : 1 73.850 2.9038.583 0.039 30.41625.439 30.416


+0.5880D+E
Wall Level : 1 73.850 1.1298.583 0.039 30.41665.414 30.416


+0.5880D-E
Wall Level : 1 73.850 1.1298.583 0.039 30.41665.414 30.416


62







Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Footing Dimensions
Rebar Cover 3.0 inf'c ksi
Footing Thickness 24.0 in


3.0Dist. Left 1.0 ft
Fy 60.0 ksi


Width 2.0 ft
Wall Length 3.0 ft
Dist. Right 1.0 ft
Total Ftg Length 5.0 ft


Footing Information


93.113


0.00180


Max Factored Soil Pressures Max UNfactored Soil Pressures
psf @ Left Side of Footing 492.113 psf


psf @ Right Side of Footing 492.113 psf
.... governing load comb +1.40D .... governing load combD Only


k-ft 6.480 k-ft6.480


@ Left Side of Footing 688.96


@ Right Side of Footing


@ Right End


.... governing load comb


Overturning Stability... @ Left End of Ftg @ Right End of Ftg
67.905 k-ft 67.905 k-ft


688.96


Overturning Moment
Resisting Moment
Stability Ratio 0.09543 : 1 : 10.09543


psi


.... governing load comb +1.40D .... governing load combD Only


Footing One-Way Shear Check...


psi0.0
vu @ Left End of Footing 0.0


psi
vu @ Right End of Footing
vn * phi : Allowable


Footing Bending Design... @ Left End
k-ft


+0.60D+0.70E


psi
Mu


in^2
Ru 0.8679 0.8679


0.6890


in^2


+0.60D+0.70E


As % Req'd 0.00180
As Req'd in Footing Width


k-ft 0.6890
psi
in^2


1.037 in^2 1.037
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 5


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information
f'm 2.0


ksi pcfFy - Rebar 60.0
ksi


Phi - Shear 0.80
Em


150.0


ksi


Wall Material MASONRY


3.330


1.0
R: Resp. Mod Factor
Ie: Seismic Import. Factor


Total Wall Height
Base Wall Length


10.0 Concrete Density
Fy - HJR 70.0


3,120.0


Block Class


Min. Bending As % 0.00180


Phi : Axial & Flexure 0.90


ksi
ft
ft


Wall Data


Analysis Height
Wall Offset
Wall Length
Effective Length 'd'
Nominal Block Thickness


3.330


Bottom


31.960


6.0


( datum )


0.00 ft


ft


ft
in


in


# Chord Cells @ Each End


Reinforcing in Field of Wall
Vertical Bar Size #
Vertical Bar Spacing
Horiz. joint reinf. area (HJR)
HJR Spacing
Bond beam reinf. area
Spacing of bond beams


In each chord cell:
Vertical rebar size #


2.0


5


16


0.55


48
0.4


24


6


in


in


in


in


Solid GroutedSolid Grout?


in
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 5


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Wall Sketch


SHEAR ANALYSIS


9.985
+1.512D+E


Controlling Mu/(Vud) 1.00


Vu : Story Shear


Phi Vn


Bottom Level


Ratio: Vu/PhiVn (controlling)


Elements Req'd?


for Load Combination


Not Req'd


32.139
0.3107


Vn Masonry
Vn Steel


Vn Max


23.403
28.805


40.173


Vertical As >= Av/3 OK
Vertical Bar Spacing <= 96" OK


k


k


k
k


k


Special Boundary


Vn Masonry + Vn Steel 52.208 k


AXIAL ANALYSIS


3.222
+1.512D+E
+1.512D+E k


Pu


Phi Pn


Bottom Level


Ratio: Pu/PhiPn (controlling)


H / d Ratio


for Load Combination


3.75


0.009532


k
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 5


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


BENDING ANALYSIS


OKis >= the "a" dimension of the
masonry (the compression zone)


31.960
As-flex < As-max ? OK: 0.880 <= 2.124


Length of defined chord zone


Bottom Level


Ratio: Mu/PhiMn (controlling)


"a" : Flexural compression


"d" : Eff depth to tension reinf


5.87


0.7530


Mu
for Load Combination


Phi Mn


86.550
+1.512D+E


114.946


in


k


k


Force Summary
Load Combination Values for Wall section Resultant Uplift   (k)Overturning


Wall Level Vu   (k) Ratio LeftMu   (k) Pu   (k) RightEcc   (ft)


+1.40D
Wall Level : 1 2.984


+1.20D
Wall Level : 1 2.557


+0.90D
Wall Level : 1 1.918


+1.512D+E
Wall Level : 1 86.550 3.2229.985 0.041 31.16526.859 31.165


+1.512D-E
Wall Level : 1 86.550 3.2229.985 0.041 31.16526.859 31.165


+0.5880D+E
Wall Level : 1 86.550 1.2539.985 0.041 31.16569.066 31.165


+0.5880D-E
Wall Level : 1 86.550 1.2539.985 0.041 31.16569.066 31.165
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Line 5


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Footing Dimensions
Rebar Cover 3.0 inf'c ksi
Footing Thickness 24.0 in


3.0Dist. Left 1.0 ft
Fy 60.0 ksi


Width 2.0 ft
Wall Length 3.330 ft
Dist. Right 1.0 ft
Total Ftg Length 5.330 ft


Footing Information


93.113


0.00180


Max Factored Soil Pressures Max UNfactored Soil Pressures
psf @ Left Side of Footing 500.04 psf


psf @ Right Side of Footing 500.04 psf
.... governing load comb +1.40D .... governing load combD Only


k-ft 7.499 k-ft7.499


@ Left Side of Footing 700.06


@ Right Side of Footing


@ Right End


.... governing load comb


Overturning Stability... @ Left End of Ftg @ Right End of Ftg
79.218 k-ft 79.218 k-ft


700.06


Overturning Moment
Resisting Moment
Stability Ratio 0.09466 : 1 : 10.09466


psi


.... governing load comb +1.40D .... governing load combD Only


Footing One-Way Shear Check...


psi0.0
vu @ Left End of Footing 0.0


psi
vu @ Right End of Footing
vn * phi : Allowable


Footing Bending Design... @ Left End
k-ft


+0.60D+0.70E


psi
Mu


in^2
Ru 0.8819 0.8819


0.7001


in^2


+0.60D+0.70E


As % Req'd 0.00180
As Req'd in Footing Width


k-ft 0.7001
psi
in^2


1.037 in^2 1.037
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2021, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information
f'm 2.0


ksi pcfFy - Rebar 60.0
ksi


Phi - Shear 0.80
Em


150.0


ksi


Wall Material MASONRY


2.50


1.0
R: Resp. Mod Factor
Ie: Seismic Import. Factor


Total Wall Height
Base Wall Length


10.0 Concrete Density
Fy - HJR 70.0


3,120.0


Block Class


Min. Bending As % 0.00180


Phi : Axial & Flexure 0.90


ksi
ft
ft


Wall Data


Analysis Height
Wall Offset
Wall Length
Effective Length 'd'
Nominal Block Thickness


2.50


Bottom


22.0


6.0


( datum )


0.00 ft


ft


ft
in


in


# Chord Cells @ Each End


Reinforcing in Field of Wall
Vertical Bar Size #
Vertical Bar Spacing
Horiz. joint reinf. area (HJR)
HJR Spacing
Bond beam reinf. area
Spacing of bond beams


In each chord cell:
Vertical rebar size #


2.0


5


16


.55


48
0.4


24


6


in


in


in


in


Solid GroutedSolid Grout?


in
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Wall Sketch


Applied Concentrated Lateral Loads


Load "Y" Location    (ft) Dead Load Roof Live Load
Load Magnitude    (kips)


Earth LoadWind Load Seismic LoadFloor Live  Load
6.18010.0


SHEAR ANALYSIS


7.178
+1.512D+E


Controlling Mu/(Vud) 1.00


Vu : Story Shear


Phi Vn


Bottom Level


Ratio: Vu/PhiVn (controlling)


Elements Req'd?


for Load Combination


Not Req'd


24.128
0.2975


Vn Masonry
Vn Steel


Vn Max


17.570
21.625


30.160


Vertical As >= Av/3 OK
Vertical Bar Spacing <= 96" OK


k


k


k
k


k


Special Boundary


Vn Masonry + Vn Steel 39.195 k
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


AXIAL ANALYSIS


2.419
+1.512D+E
+1.512D+E k


Pu


Phi Pn


Bottom Level


Ratio: Pu/PhiPn (controlling)


H / d Ratio


for Load Combination


5.45


0.009471


k


BENDING ANALYSIS


OKis >= the "a" dimension of the
masonry (the compression zone)


22.0
As-flex < As-max ? OK: 0.880 <= 1.462


Length of defined chord zone


Bottom Level


Ratio: Mu/PhiMn (controlling)


"a" : Flexural compression


"d" : Eff depth to tension reinf


5.87


0.8185


Mu
for Load Combination


Phi Mn


61.80
+1.512D+E


75.504


in


k


k


Force Summary
Load Combination Values for Wall section Resultant Uplift   (k)Overturning


Wall Level Vu   (k) Ratio LeftMu   (k) Pu   (k) RightEcc   (ft)


+1.40D
Wall Level : 1 2.240


+1.20D
Wall Level : 1 1.920


+0.90D
Wall Level : 1 1.440


+1.512D+E
Wall Level : 1 61.800 2.4197.178 0.032 32.61825.546 32.618


+1.512D-E
Wall Level : 1 61.800 2.4197.178 0.032 32.61825.546 32.618


+0.5880D+E
Wall Level : 1 61.800 0.9417.178 0.032 32.61865.689 32.618


+0.5880D-E
Wall Level : 1 61.800 0.9417.178 0.032 32.61865.689 32.618
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Masonry Shear Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Detached Garage line 2


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Footing Dimensions
Rebar Cover 3.0 inf'c ksi
Footing Thickness 24.0 in


3.0Dist. Left 1.0 ft
Fy 60.0 ksi


Width 2.0 ft
Wall Length 2.50 ft
Dist. Right 1.0 ft
Total Ftg Length 4.50 ft


Footing Information


93.113


0.00180


Max Factored Soil Pressures Max UNfactored Soil Pressures
psf @ Left Side of Footing 477.882 psf


psf @ Right Side of Footing 477.882 psf
.... governing load comb +1.40D .... governing load combD Only


k-ft 5.076 k-ft5.076


@ Left Side of Footing 669.04


@ Right Side of Footing


@ Right End


.... governing load comb


Overturning Stability... @ Left End of Ftg @ Right End of Ftg
56.804 k-ft 56.804 k-ft


669.04


Overturning Moment
Resisting Moment
Stability Ratio 0.08936 : 1 : 10.08936


psi


.... governing load comb +1.40D .... governing load combD Only


Footing One-Way Shear Check...


psi0.0
vu @ Left End of Footing 0.0


psi
vu @ Right End of Footing
vn * phi : Allowable


Footing Bending Design... @ Left End
k-ft


+0.60D+0.70E


psi
Mu


in^2
Ru 0.8428 0.8428


0.6690


in^2


+0.60D+0.70E


As % Req'd 0.00180
As Req'd in Footing Width


k-ft 0.6690
psi
in^2


1.037 in^2 1.037
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Out-of Plane Design 1 Story


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information


Min Allow Out-of-plane Defl Ratio 0.0


=Minimum Vertical Steel % 0.0020


6Nom. Wall Thickness in


Bar Size 4
=


Actual Thickness


Bar Spacing 16 in


5.625 in
=


140 pcf=


Rebar "d" distance in
= =


Wall Weight 64.0 psf
Wall is Solid Grouted


=


Temp Diff across thickness deg F=


2.8125


Construction Type : Grouted Hollow Concrete Masonry
F'm 2.0 ksi


Fr - Rupture 61.0 psi
Lower Level Rebar . . .


=


#
Em = f'm * 900.0
Max % of         bal. 0.01732=


Block Weight
Grout Density


Normal Weight


Fy - Yield 40.0 ksi


Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16


One-Story Wall Dimensions


12.0
2.0 B


Roof Attachment


A


Floor Attachment


B Parapet height ft=
=Clear Height


Top & Bottom Pinned


A ft


Wall Support Condition


Vertical Loads


6.0 0.2940 1.20
Vertical Uniform Loads . . .( Applied per foot of Strip Width)


Ledger Load
Concentric Load


DL : Dead
k/ft
k/ft


Lr : Roof Live Lf : Floor Live S : Snow W : Wind
Eccentricity in


Wind Loads : Seismic Loads :
Lateral Loads


20.440


Fp = Wall Wt. * 0.6240 = 39.936 psf


Full area WIND load psf Wall Weight Seismic Load Input Method : ASCE seismic factors entered


SDS Value per ASCE 12.11.1 DSS       * I    = 1.560
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Out-of Plane Design 1 Story


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


DESIGN SUMMARY
Actual Values . . . Allowable Values . . .Governing Load Combination . . .


Axial Load Check
+1.512D+L+E ft7.0Location


Max Pu / Ag 34.655 psi
0.2 * f'm 400.0 psi


Reinforcing Limit Check
Max Allow As/bd0.004444Actual As/bd 0.01732


Service Deflection Check
+D+0.750L+0.5250E


Actual Defl. Ratio  L/ Allowable Defl. Ratio261 150.0PASS


PASS
Max. Deflection 0.5528 in


Max. Allow. Defl. 0.960 in


Moment Capacity Check
+1.512D+L+E Max Mu 1.740 k-ft Phi * Mn 2.021 k-ft


Maximum Bending Stress Ratio   =0.8608PASS


Top Horizontal E Only
Base Horizontal E Only 0.3106 k


Maximum Reactions . . .for Load Combination....


Results reported for "Strip Width" of 16.0 in


0.4349 k


Vertical Reaction +D+L 3.187 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 Bar 'd'


0.00440.21 1.2027.024 0.150 0.01700.627 0.900.32+1.40D  at  11.60  to  12.00 0.00
0.00441.14 1.5427.024 0.150 0.01572.458 0.900.32+1.20D+1.60L  at  11.60  to  12.00 0.00
0.00440.78 1.4127.024 0.150 0.01621.738 0.900.32+1.20D+L  at  11.60  to  12.00 0.00
0.00440.27 1.2527.024 0.150 0.01690.875 0.900.32+1.20D+0.50W  at  7.20  to  7.60 0.00
0.00440.20 1.1927.024 0.150 0.01710.537 0.900.32+1.20D-0.50W  at  11.60  to  12.00 0.00
0.00440.91 1.4627.024 0.150 0.01602.014 0.900.32+1.20D+L+W  at  8.00  to  8.40 0.00
0.00440.82 1.4127.024 0.150 0.01621.738 0.900.32+1.20D+L-W  at  11.60  to  12.00 0.00
0.00440.42 1.2227.024 0.150 0.01700.725 0.900.32+0.90D+W  at  6.00  to  6.40 0.00
0.00440.29 1.2327.024 0.150 0.01690.771 0.900.32+0.90D-W  at  5.20  to  5.60 0.00
0.00441.30 1.5227.024 0.150 0.01582.341 0.900.32+1.512D+L+E  at  6.80  to  7.20 0.00
0.00440.90 1.4427.024 0.150 0.01611.878 0.900.32+1.512D+L-E  at  11.60  to  12.00 0.00
0.00440.74 1.1827.024 0.150 0.01710.489 0.900.32+0.5880D+E  at  5.60  to  6.00 0.00
0.00440.65 1.1827.024 0.150 0.01710.489 0.900.32+0.5880D-E  at  5.60  to  6.00 0.00


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


19,595.10.0070.09 12.860.755 178.000178.000.32D Only  at  6.80  to  7.20
626.20.2300.52 14.451.904 15.538178.000.32+D+L  at  7.60  to  8.00


1,195.20.1200.42 14.011.578 16.641178.000.32+D+0.750L  at  8.00  to  8.40
6,014.70.0240.29 12.930.806 178.000178.000.32+D+0.60W  at  6.00  to  6.40
7,285.70.0200.23 12.930.806 178.000178.000.32+D+0.450W  at  6.00  to  6.40
6,856.20.0210.25 12.470.484 178.000178.000.32+0.60D+0.60W  at  6.00  to  6.40


440.20.3270.57 12.930.806 13.622178.000.32+D+0.70E  at  6.00  to  6.40
260.50.5530.75 14.151.680 14.428178.000.32+D+0.750L+0.5250E  at  6.40  to  6.80
518.20.2780.53 12.470.484 13.355178.000.32+0.60D+0.70E  at  6.00  to  6.40


1,171.60.1230.42 13.491.200 16.065178.000.32L Only  at  8.00  to  8.40
3,270.00.0440.35 11.750.000 20.252178.000.32W Only  at  5.60  to  6.00


290.90.4950.68 11.750.000 12.087178.000.32E Only  at  5.60  to  6.00


Top Horizontal Vertical @ Wall Base
Reactions - Vertical & Horizontal


Base HorizontalLoad Combination
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Out-of Plane Design 1 Story


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


D Only 0.0 0.02 1.587k k k


+D+L 0.1 0.08 3.187k k k


+D+0.750L 0.1 0.07 2.787k k k


Top Horizontal Vertical @ Wall Base
Reactions - Vertical & Horizontal


Base HorizontalLoad Combination


+D+0.60W 0.1 0.12 1.587k k k


+D+0.450W 0.1 0.08 1.587k k k


+0.60D+0.60W 0.1 0.12 0.952k k k


+D+0.70E 0.2 0.29 1.587k k k


+D+0.750L+0.5250E 0.2 0.16 2.787k k k


+0.60D+0.70E 0.2 0.30 0.952k k k


L Only 0.1 0.07 1.600k k k


W Only 0.2 0.22 0.000k k k


E Only 0.3 0.43 0.000k k k
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Out-of plane wall 2 stories


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information


Min Allow Out-of-plane Defl Ratio 0.0


=Minimum Vertical Steel % 0.0020


6Nom. Wall Thickness in


Bar Size 4
=


Actual Thickness


Bar Spacing 16 in


5.625 in
=


Upper Level Rebar . . .
#Bar Size 4


Bar Spacing 16 in


140 pcf=


Rebar "d" distance in
= =


Wall Weight 64.0 psf
Wall is Solid Grouted


=


Temp Diff across thickness deg F=


2.8125


Construction Type : Grouted Hollow Concrete Masonry
F'm 2.0 ksi


Fr - Rupture 61.0 psi
Lower Level Rebar . . .


=


#
Em = f'm * 900.0
Max % of         bal. 0.01694=


Block Weight
Grout Density


Normal Weight


Fy - Yield 40.0 ksi


Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16


Two-Story Wall Dimensions
12.0


M


C= Roof Attachment
=


B


1st Story Height


2nd Attachment


C Parapet height 2.0 ft


inInitial Lateral Disp. @ Top Support


B 2nd Story Height 10.0 ft


A


Floor Attachment


A ft=


Wall Support Condition Top & Bottom Pinned


Vertical Loads


6.0 0.2940 1.20
Vertical Uniform Loads . . .( Applied per foot of Strip Width)


Ledger Load
Concentric Load


DL : Dead
k/ft
k/ft


Lr : Roof Live Lf : Floor Live S : Snow W : Wind
Eccentricity in


6.0 0.210 0.480
Mid-Height Vertical Uniform Loads . . .


Ledger Load
Concentric Load


k/ft
k/ft


Eccentricity in
( Applied per foot of Strip Width)DL : Dead Lr : Roof Live Lf : Floor Live S : Snow W : Wind


Wind Loads : Seismic Loads :
Lateral Loads


20.440


Fp 1.0 = 24.0 psf


Full area WIND load psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight
Seismic Wall Lateral Load 24.0 psf
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Out-of plane wall 2 stories


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


DESIGN SUMMARY
Actual Values . . . Allowable Values . . .Governing Load Combination . . .


Axial Load Check
+1.20D+1.60L ft21.833Location


Max Pu / Ag 36.317 psi
0.2 * f'm 400.0 psi


Reinforcing Limit Check
Max Allow As/bd0.004444Actual As/bd 0.01694


Service Deflection Check
+D+L


Actual Defl. Ratio  L/ Allowable Defl. Ratio950 150.0PASS


PASS
Max. Deflection 0.1264 in


Max. Allow. Defl. 0.80 in


Moment Capacity Check
+1.20D+1.60L Max Mu 1.515 k-ft Phi * Mn 2.058 k-ft


Maximum Bending Stress Ratio   =0.7364PASS


Top Horizontal E Only
Base Horizontal E Only 0.1542 k


Maximum Reactions . . .for Load Combination....


Results reported for "Strip Width" of 16.0 in


0.1851 k


Mid-Ht Horizontal E Only 0.4287 k
Vertical Reaction +D+L 4.960 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 Bar 'd'


0.00440.21 1.2027.024 0.150 0.01620.621 0.900.32+1.40D  at  21.67  to  22.00 0.00
0.00441.14 1.5427.024 0.150 0.01442.454 0.900.32+1.20D+1.60L  at  21.67  to  22.00 0.00
0.00440.78 1.4127.024 0.150 0.01511.733 0.900.32+1.20D+L  at  21.67  to  22.00 0.00
0.00440.22 1.3327.024 0.150 0.01641.274 0.900.32+1.20D+0.50W  at  12.00  to  12.33 0.00
0.00440.20 1.1927.024 0.150 0.01640.532 0.900.32+1.20D-0.50W  at  21.67  to  22.00 0.00
0.00440.74 1.4127.024 0.150 0.01511.732 0.900.32+1.20D+L+W  at  21.67  to  22.00 0.00
0.00440.82 1.4127.024 0.150 0.01511.733 0.900.32+1.20D+L-W  at  21.67  to  22.00 0.00
0.00440.34 1.2727.024 0.150 0.01660.956 0.900.32+0.90D+W  at  12.00  to  12.33 0.00
0.00440.25 1.3127.024 0.150 0.01661.168 0.900.32+0.90D-W  at  11.60  to  12.00 0.00
0.00440.77 1.4427.024 0.150 0.01481.871 0.900.32+1.512D+L+E  at  21.67  to  22.00 0.00
0.00440.87 1.4427.024 0.150 0.01481.871 0.900.32+1.512D+L-E  at  21.67  to  22.00 0.00
0.00440.36 1.2027.024 0.150 0.01690.624 0.900.32+0.5880D+E  at  12.00  to  12.33 0.00
0.00440.30 1.2327.024 0.150 0.01690.763 0.900.32+0.5880D-E  at  11.60  to  12.00 0.00


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


3,490.20.0340.07 13.980.657 178.000178.000.32D Only  at  18.33  to  18.67
949.60.1260.44 16.121.814 18.409178.000.32+D+L  at  19.00  to  19.33


1,397.60.0860.34 15.581.514 28.072178.000.32+D+0.750L  at  19.00  to  19.33
2,082.00.0580.13 14.010.678 178.000178.000.32+D+0.60W  at  18.00  to  18.33
2,235.20.0540.12 14.010.678 178.000178.000.32+D+0.450W  at  18.00  to  18.33
2,234.40.0540.11 13.130.407 178.000178.000.32+0.60D+0.60W  at  18.00  to  18.33
2,071.50.0580.15 14.010.678 178.000178.000.32+D+0.70E  at  18.00  to  18.33


965.50.1240.39 15.621.535 19.624178.000.32+D+0.750L+0.5250E  at  18.67  to  19.00
2,018.80.0590.13 13.130.407 178.000178.000.32+0.60D+0.70E  at  18.00  to  18.33
1,265.90.0950.34 14.151.200 25.302178.000.32L Only  at  19.00  to  19.33
2,033.60.0590.11 11.750.000 178.000178.000.32W Only  at  17.67  to  18.00
2,055.60.0580.12 11.750.000 178.000178.000.32E Only  at  17.67  to  18.00


Top Horizontal Vertical @ Wall BaseMid Horizontal
Reactions - Vertical & Horizontal


Base HorizontalLoad Combination
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Out-of plane wall 2 stories


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


D Only 0.0 0.027 0.03 2.720k k k k


+D+L 0.0 0.163 0.15 4.960k k k k


+D+0.750L 0.0 0.131 0.12 4.400k k k k


Top Horizontal Vertical @ Wall BaseMid Horizontal
Reactions - Vertical & Horizontal


Base HorizontalLoad Combination


+D+0.60W 0.1 0.244 0.07 2.720k k k k


+D+0.450W 0.1 0.188 0.04 2.720k k k k


+0.60D+0.60W 0.1 0.231 0.08 1.632k k k k


+D+0.70E 0.1 0.330 0.10 2.720k k k k


+D+0.750L+0.5250E 0.1 0.345 0.02 4.400k k k k


+0.60D+0.70E 0.1 0.314 0.11 1.632k k k k


L Only 0.0 0.136 0.12 2.240k k k k


W Only 0.1 0.359 0.16 0.000k k k k


E Only 0.2 0.429 0.19 0.000k k k k
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Jamb Design


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information


Min Allow Out-of-plane Defl Ratio 0.0


=Minimum Vertical Steel % 0.0020


6Nom. Wall Thickness in


Bar Size 5
=


Actual Thickness


Bar Spacing 16 in


5.625 in
=


140 pcf=


Rebar "d" distance in
= =


Wall Weight 64.0 psf
Wall is Solid Grouted


=


Temp Diff across thickness deg F=


2.8125


Construction Type : Grouted Hollow Concrete Masonry
F'm 2.0 ksi


Fr - Rupture 61.0 psi
Lower Level Rebar . . .


=


#
Em = f'm * 900.0
Max % of         bal. 0.009428=


Block Weight
Grout Density


Normal Weight


Fy - Yield 60.0 ksi


Calculations per TMS 402-16, IBC 2018, CBC 2019, ASCE 7-16


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


Vertical Loads


6.0 0.210 0.480
Vertical Uniform Loads . . .( Applied per foot of Strip Width)


Ledger Load
Concentric Load


DL : Dead
k/ft
k/ft


Lr : Roof Live Lf : Floor Live S : Snow W : Wind
Eccentricity in


Wind Loads : Seismic Loads :
Lateral Loads


20.44


Fp 1.0 = 24.0 psf


Full area WIND load psf Wall Weight Seismic Load Input Method : Direct entry of Lateral Wall Weight
Seismic Wall Lateral Load 24 psf


(Applied to full "STRIP Width")


topLr L ED W bottom
Endpoints from Base


0.5040 .43Distributed Lateral Load 12.0 9.0k/ft ft
.032 .028Distributed Lateral Load 9.0k/ft ft
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Masonry Slender Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Jamb Design


Project File: 26-501 Stamper CMU calcs.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


DESIGN SUMMARY
Actual Values . . . Allowable Values . . .Governing Load Combination . . .


Axial Load Check
+1.20D+L+E ft8.20Location


Max Pu / Ag 15.386 psi
0.2 * f'm 400.0 psi


Reinforcing Limit Check
Max Allow As/bd0.006889Actual As/bd 0.009428


Service Deflection Check Actual Defl. Ratio  L/ Allowable Defl. Ratio##### 150.0PASS


PASS
Max. Deflection 0.0 in


Max. Allow. Defl. 0.960 in


Moment Capacity Check
+1.20D+L+E Max Mu 2.542 k-ft Phi * Mn 3.364 k-ft


Maximum Bending Stress Ratio   =0.7557PASS


Top Horizontal E Only
Base Horizontal E Only 0.5140 k


Maximum Reactions . . .for Load Combination....


Results reported for "Strip Width" of 16.0 in


1.468 k


Vertical Reaction +D+L 1.944 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 Bar 'd'


0.00690.15 2.4127.024 0.233 0.00940.330 0.900.32+1.40D  at  11.60  to  12.00 0.00
0.00690.51 2.5327.024 0.233 0.00901.051 0.900.32+1.20D+1.60L  at  11.60  to  12.00 0.00
0.00690.37 2.4827.024 0.233 0.00910.763 0.900.32+1.20D+L  at  11.60  to  12.00 0.00
0.00690.77 2.4527.024 0.233 0.00920.559 0.900.32+1.20D+0.50W  at  8.00  to  8.40 0.00
0.00691.67 2.5327.024 0.233 0.00901.039 0.900.32+1.20D+L+W  at  8.00  to  8.40 0.00
0.00691.42 2.4327.024 0.233 0.00930.419 0.900.32+0.90D+W  at  8.00  to  8.40 0.00
0.00691.91 2.5327.024 0.233 0.00901.039 0.900.32+1.20D+L+E  at  8.00  to  8.40 0.00
0.00691.65 2.4327.024 0.233 0.00930.419 0.900.32+0.90D+E  at  8.00  to  8.40 0.00


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


Top Horizontal Vertical @ Wall Base
Reactions - Vertical & Horizontal


Base HorizontalLoad Combination


D Only 0.0 0.01 1.304k k k


+D+L 0.0 0.04 1.944k k k


+D+0.750L 0.0 0.03 1.784k k k


+D+0.60W 0.3 0.74 1.304k k k


+D+0.450W 0.2 0.55 1.304k k k


+0.60D+0.60W 0.3 0.75 0.782k k k


+D+0.70E 0.4 1.02 1.304k k k


+D+0.750L+0.5250E 0.3 0.74 1.784k k k


+0.60D+0.70E 0.4 1.02 0.782k k k


L Only 0.0 0.03 0.640k k k


W Only 0.4 1.25 0.000k k k


E Only 0.5 1.47 0.000k k k
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Pole Footing Embedded in Soil
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: POLE FOOTING


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per IBC 2021 1807.3, ASCE 7-16
Load Combinations Used : ASCE 7-16


General Information
Circular


36.0


300.0
2,000.0


No Lateral Restraint at Ground Surface


Pole Footing Shape
Pole Footing Diameter . . . . . . . . . . . in


Allow Passive . . . . . . . . . . . . . . . . . . . . . . pcf
Max Passive . . . . . . . . . . . . . . . . . . . . . . psf


Calculate Min. Depth for Allowable Pressures


E Only * 0.70Governing Load Combination :
Lateral Load 3.248
Moment 32.480 k-ft


Minimum Required Depth 7.875 ft


k


NO Ground Surface Restraint


Pressures at 1/3 Depth
Actual 778.97 psf
Allowable 779.82 psf


Controlling Values


ft^2Footing Base Area 7.069
Maximum Soil Pressure 0.0 ksf


k
k
k


k


k


Applied Loads


k


Lateral Concentrated Load   (k)


D : Dead Load


L : Live
Lr : Roof Live


S : Snow
W : Wind
E : Earthquake
H : Lateral Earth
Load distance above


4.640


10.0


k
k
k
k
k
k
k


ft


Lateral Distributed Loads   (klf)


TOP of Load above ground surface


BOTTOM of Load above ground surface


k/ft
k/ft
k/ft
k/ft
k/ft
k/ft
k/ft


ftground surface


ft


Vertical Load   (k)


k


Load Combination Results


Factor
Soil IncreaseForces @ Ground Surface


Load Combination
Required


Loads - (k) Moments - (ft-k) Depth - (ft)
Pressure at 1/3 Depth


Allow - (psf)Actual - (psf)
0.00.000 0.000 0.13 1.0000.0


779.03.248 32.480E Only * 0.70 7.88 1.000779.8
696.82.436 24.360E Only * 0.5250 7.00 1.000698.3
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2013 MSJC Anchor Bolt Design (MM/DD/YYYY)


Allowable Stress Design


***user input indicated by blue  cells


DATA INPUT AND SUMMARY OF DESIGN


Propeties and Geometry
Weather or Soil Exposure NO


Top or Face Mount Face


headed
60000 psi


7/8 in


0.00 in


2000 psi


6.000 in


10.00 in


0.462 in2


4.00 in


Loading


1929 lbs


0.00 in


0.00 in


0 lbs


Detailed Analysis


Check minimum embed. 


[TMS 402-13 §1.17.6] lb= 4.00 in > 3.50 in


Check minimum cover


[TMS 402-13 §1.16.4.1] covermin= 1.50 in


t - leb =


t - lb = <Satisfactory>


Total Tension Force Considering Ecc., b af


0 lbs ***assuming that moment arm is (5/6) of 'd'


Determine Tensile Capacity


h1= 0.00 in s1= 0.00 in A1= 0.00 in2


h2= 0.00 in s2= 0.00 in A2= 0.00 in2


50.27 in2


[TMS 402-13 Eqn. 8-1] Masonry Tensile Breakout 2810 lbs


[TMS 402-13 Eqn. 8-2] Steel Tensile Yield 16632 lbs


[TMS 402-13 Eqn. 8-4] Anchor Pullout  N/A lbs


Design Axial Strength 2810 lbs > baf <Satisfactory>


Determine Shear Capacity


157.08 in2


[TMS 402-13 Eqn. 8-6] Masonry Shear Breakout 8781 lbs


[TMS 402-13 Eqn. 8-7] Masonry Crushing 1930 lbs


[TMS 402-13 Eqn. 8-8] Anchor Shear Pryout 5620 lbs


[TMS 402-13 Eqn. 8-9] Steel Shear Yielding 9979 lbs


Design Shear Strength 1930 lbs > bvf <Satisfactory>


Check Combined Tension and Shear Interaction


Revision Date: 03/19/2019


Dist. From C.L. of Bolt To Edge of 
Ledger, x =
Direct Tension Force, Ptotal =


lb_min = min(4db,2 in) =


Offset distance, e =


<Satisfactory>


2.00 incoveractual=


Governing Failure Mode: Breakout


<<Anchor design is satisfactory. See detailed analysis>>


(for face mounted)


(for top mounted)


<Satisfactory>


Governing Failure Mode:


[TMS 402-13 Eqn. 8-10] 1 > 1.000


Crushing


Date:


**Assumed adequate distance from top/bottom of wall and spacing from 
adjacent anchors to develop breakout cone


**For headed anchor set hook length equal to 0


Effective Embed. Length, l b =


Shear Force, Vtotal =


f' m  =


Wall thickness, t =
Edge Distance, l be  =


Net Anchor Area, A b  =


Anchor Type =
Anchor Yield Strength =
Anchor Diameter, d b  =


Anchor Hook Length, e b  =


Top Mounted Anchor


Face Mounted Anchor


x


x
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per IBC 2021 1807.3, ASCE 7-16


4.00
1.00
0.00
0.00


2,000.0


35.0


0.0


300.0


Criteria Soil Data
Retained Height = ft
Wall height above soil = ft Active Heel Pressure = psf/ft
Slope Behind Wall
Height of Soil over Toe in
Water table above


= ft
=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore


for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load
(Service Level)


= lbs


Footing Type Spread Footing


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


== 0.0 ft
Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity = =Poisson's Ratio 0.300
at Back of Wall


in
(Strength Level)


Wind (W)=


Earth Pressure Seismic Load


Load at top of Inverted Triangular Distribution . . . . . . . = 0.200
(Strength)


Total Strength-Level Seismic Load. . . . . =
0.420Total Service-Level Seismic Load. . . . . =
0.600 lbs


lbspsf
Method  : Inverted Triangular
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Design Summary


Wall Stability Ratios
Overturning = 2.33


Global Stability = 3.35


OK
Sliding = 1.75 OK


Total Bearing Load = 1,633 lbs
...resultant ecc. = 5.68 in


Eccentricity within middle third
Soil Pressure @ Toe = 1,060 psf  OK
Soil Pressure @ Heel = 29 psf  OK


Allowable = 2,000 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 1,484 psf
ACI Factored @ Heel = 40 psf
Footing Shear @ Toe = 2.6 psi  OK
Footing Shear @ Heel = 3.0 psi  OK


Allowable = 82.2 psi


Sliding Calcs
Lateral Sliding Force = 630.4 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd


....for 1.5 Stability =
0.0=


653.2
450.0


==


0.0


-
lbs
lbs
lbs  OK
lbs  OK


-


Masonry Block Type =


Stem Construction Bottom
Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 16.00
Rebar Placed at = Edge


Design Data
fb/FB + fa/Fa = 0.156
Total Force @ Section


= 280.5lbs


Moment....Actual
= 374.6ft-#


Moment.....Allowable = 2,386.2


= 3.1psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf
Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes
Modular Ratio 'n' = 16.11
Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi
Fy =


Masonry Design Method ASD=


Load Factors
Building Code
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000 psi


Service Level
=lbsStrength Level


Service Level
Strength Level =ft-#


Service Level
Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure IS NOT
considered in the calculation of soil bearing pressures.


Anet (Masonry) = 91.50in2
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


0.67
2.33


24.00


Footing Torsion, Tu =
=


ft-lbs0.00
Min. As %


Footing Allow. Torsion, phi Tu


0.0018


= ft-lbs


Footing Data


If torsion exceeds allowable, provide


f'c


0.00


= 3,000 psi


Toe Width = ft
Heel Width =


Key Distance from Toe
Key Depth
Key Width = in


= in
=


0.00
0.00
0.00 ft


Footing Thickness = in
3.00=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi


Footing Design Results


Key:


=


No key defined


Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design


Actual 1-Way Shear
Allow 1-Way Shear


Toe: #4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


#4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


= None Spec'd


=
=


=


=
=


1,484
305
120
186


2.61
82.16


Heel:


40
427


1,479
1,052


3.03
82.16


HeelToe
psf
ft-#
ft-#
ft-#


psi
psi


Heel Reinforcing = # 5 @ 6.00 in


Other Acceptable Sizes & Spacings


Key Reinforcing


Toe Reinforcing = # 5 @ 6.00 in


Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:


1.55
0.52


#4@  4.63 in
#5@  7.18 in
#6@ 10.19 in


in2
in2 /ft


If two layers of horizontal bars:
#4@  9.26 in
#5@ 14.35 in
#6@ 20.37 in


supplemental design for footing torsion.


phiMn 56,02256,022= ft-#
OKOK
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....


Force Distance Moment Distance Moment
Item


Force
ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel
=Surcharge over Heel


=
Surcharge Over Heel


=


=


Adjacent Footing Load
=Adjacent Footing Load


Axial Dead Load on Stem =
=* Axial Live Load on Stem


Soil Over Toe
Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil
= 0.4


=
=


=


=
=Seismic Earth Load


=
4.00 1.7


Stem Weight(s)
=Earth @ Stem Transitions
=Footing Weight
=


899.7 1.50 1,349.1
Key Weight


=
Added Lateral Load


lbs


= 1,261.7


Vert. Component


Total


=
1,632.9 2,937.1


* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.


Total = R.M.


=630.4 O.T.M.


=
Resisting/Overturning Ratio = 2.33


Vertical Loads used for Soil Pressure = 1,632.9 lbs


If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.


Soil Over HL  (ab. water tbl)
Soil Over HL  (bel. water tbl)


733.2 2.17
2.17


1,588.0
1,588.0


Water Table
Buoyant Force =


HL Act Pres (ab water tbl)
HL Act Pres (be water tbl)


630.0 2.00 1,260.0


Hydrostatic Force


Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.049 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information
Stem Design Segment: Bottom
Stem Design Height:       0.00 ft above top of footing
Calculated Rebar Stress, fs =     4077.26 psi


Lap Splice length for #5 bar specified in this stem design segment (25.4.2.4a) = 25.00 in
Development length for #5 bar specified in this stem design segment = 12.00 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 7.87 in
As Provided = 0.2325 in2/ft
As Required = 0.0298 in2/ft


94







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 0-4' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per IBC 2021 1807.3, ASCE 7-16


6.00
1.00
0.00
0.00


2,000.0


35.0


0.0


300.0


Criteria Soil Data
Retained Height = ft
Wall height above soil = ft Active Heel Pressure = psf/ft
Slope Behind Wall
Height of Soil over Toe in
Water table above


= ft
=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore


for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load
(Service Level)


= lbs


Footing Type Spread Footing


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


== 0.0 ft
Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity = =Poisson's Ratio 0.300
at Back of Wall


in
(Strength Level)


Wind (W)=


Earth Pressure Seismic Load


Load at top of Inverted Triangular Distribution . . . . . . . = 0.200
(Strength)


Total Strength-Level Seismic Load. . . . . =
0.560Total Service-Level Seismic Load. . . . . =
0.800 lbs


lbspsf
Method  : Inverted Triangular
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Design Summary


Wall Stability Ratios
Overturning = 2.43


Global Stability = 2.70


OK
Sliding = 2.18 OK


Total Bearing Load = 3,109 lbs
...resultant ecc. = 7.49 in


Eccentricity within middle third
Soil Pressure @ Toe = 1,506 psf  OK
Soil Pressure @ Heel = 49 psf  OK


Allowable = 2,000 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 2,109 psf
ACI Factored @ Heel = 68 psf
Footing Shear @ Toe = 4.3 psi  OK
Footing Shear @ Heel = 4.4 psi  OK


Allowable = 82.2 psi


Sliding Calcs
Lateral Sliding Force = 1,120.6 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd


....for 1.5 Stability =
0.0=


1,243.8
1,200.0


==


0.0


-
lbs
lbs
lbs  OK
lbs  OK


-


Masonry Block Type =


Stem Construction Bottom
Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 16.00
Rebar Placed at = Edge


Design Data
fb/FB + fa/Fa = 0.529
Total Force @ Section


= 630.8lbs


Moment....Actual
= 1,262.7ft-#


Moment.....Allowable = 2,386.2


= 6.9psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf
Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes
Modular Ratio 'n' = 16.11
Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi
Fy =


Masonry Design Method ASD=


Load Factors
Building Code
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000 psi


Service Level
=lbsStrength Level


Service Level
Strength Level =ft-#


Service Level
Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure IS NOT
considered in the calculation of soil bearing pressures.


Anet (Masonry) = 91.50in2
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


0.67
3.33


24.00


Footing Torsion, Tu =
=


ft-lbs0.00
Min. As %


Footing Allow. Torsion, phi Tu


0.0018


= ft-lbs


Footing Data


If torsion exceeds allowable, provide


f'c


0.00


= 3,000 psi


Toe Width = ft
Heel Width =


Key Distance from Toe
Key Depth
Key Width = in


= in
=


12.00
12.00


0.67 ft


Footing Thickness = in
4.00=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi


Footing Design Results


Key:


=


phiMn = phi*5*lambda*sqrt(fc)*Sm


Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design


Actual 1-Way Shear
Allow 1-Way Shear


Toe: #4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


#4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


= None Spec'd


=
=


=


=
=


2,109
443
120
323


4.27
82.16


Heel:


68
1,855
4,607
2,752


4.37
82.16


HeelToe
psf
ft-#
ft-#
ft-#


psi
psi


Heel Reinforcing = # 5 @ 6.00 in


Other Acceptable Sizes & Spacings


Key Reinforcing


Toe Reinforcing = # 5 @ 6.00 in


Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:


2.07
0.52


#4@  4.63 in
#5@  7.18 in
#6@ 10.19 in


in2
in2 /ft


If two layers of horizontal bars:
#4@  9.26 in
#5@ 14.35 in
#6@ 20.37 in


supplemental design for footing torsion.


phiMn 56,02256,022= ft-#
OKOK
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....


Force Distance Moment Distance Moment
Item


Force
ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel
=Surcharge over Heel


=
Surcharge Over Heel


=


=


Adjacent Footing Load
=Adjacent Footing Load


Axial Dead Load on Stem =
=* Axial Live Load on Stem


Soil Over Toe
Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil
= 0.6


=
=


=


=
=Seismic Earth Load


=
5.33 3.0


Stem Weight(s)
=Earth @ Stem Transitions
=Footing Weight
=


1,199.7 2.00 2,398.8
Key Weight


=


150.0 1.17 174.9


Added Lateral Load


lbs


= 2,989.7


Vert. Component


Total


=
3,109.5 7,265.0


* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.


Total = R.M.


=1,120.6 O.T.M.


=
Resisting/Overturning Ratio = 2.43


Vertical Loads used for Soil Pressure = 3,109.5 lbs


If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.


Soil Over HL  (ab. water tbl)
Soil Over HL  (bel. water tbl)


1,759.8 2.67
2.67


4,691.3
4,691.3


Water Table
Buoyant Force =


HL Act Pres (ab water tbl)
HL Act Pres (be water tbl)


1,120.0 2.67 2,986.7


Hydrostatic Force


Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.073 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information
Stem Design Segment: Bottom
Stem Design Height:       0.00 ft above top of footing
Calculated Rebar Stress, fs =    13744.43 psi


Lap Splice length for #5 bar specified in this stem design segment (25.4.2.4a) = 25.00 in
Development length for #5 bar specified in this stem design segment = 17.18 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 7.87 in
As Provided = 0.2325 in2/ft
As Required = 0.1012 in2/ft
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per IBC 2021 1807.3, ASCE 7-16


8.00
1.00
0.00
0.00


2,000.0


35.0


0.0


300.0


Criteria Soil Data
Retained Height = ft
Wall height above soil = ft Active Heel Pressure = psf/ft
Slope Behind Wall
Height of Soil over Toe in
Water table above


= ft
=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf
Footing||Soil Friction = 0.250
Soil height to ignore


for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load
(Service Level)


= lbs


Footing Type Spread Footing


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


== 0.0 ft
Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity = =Poisson's Ratio 0.300
at Back of Wall


in
(Strength Level)


Wind (W)=


Earth Pressure Seismic Load


Load at top of Inverted Triangular Distribution . . . . . . . = 0.200
(Strength)


Total Strength-Level Seismic Load. . . . . =
0.700Total Service-Level Seismic Load. . . . . =
1.000 lbs


lbspsf
Method  : Inverted Triangular
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Design Summary


Wall Stability Ratios
Overturning = 2.45


Global Stability = 2.38


OK
Sliding = 2.00 OK


Total Bearing Load = 5,026 lbs
...resultant ecc. = 9.76 in


Eccentricity within middle third
Soil Pressure @ Toe = 1,987 psf  OK
Soil Pressure @ Heel = 24 psf  OK


Allowable = 2,000 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 2,782 psf
ACI Factored @ Heel = 33 psf
Footing Shear @ Toe = 6.1 psi  OK
Footing Shear @ Heel = 5.6 psi  OK


Allowable = 82.2 psi


Sliding Calcs
Lateral Sliding Force = 1,750.7 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd


....for 1.5 Stability =
0.0=


1,256.5
2,250.0


==


0.0


-
lbs
lbs
lbs  OK
lbs  OK


-


Masonry Block Type =


Stem Construction Bottom
Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 8.00
Rebar Placed at = Edge


Design Data
fb/FB + fa/Fa = 0.984
Total Force @ Section


= 1,121.0lbs


Moment....Actual
= 2,991.4ft-#


Moment.....Allowable = 3,039.2


= 12.3psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf
Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes
Modular Ratio 'n' = 16.11
Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi
Fy =


Masonry Design Method ASD=


Load Factors
Building Code
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000 psi


Service Level
=lbsStrength Level


Service Level
Strength Level =ft-#


Service Level
Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure IS NOT
considered in the calculation of soil bearing pressures.


Anet (Masonry) = 91.50in2
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


0.67
4.33


24.00


Footing Torsion, Tu =
=


ft-lbs0.00
Min. As %


Footing Allow. Torsion, phi Tu


0.0018


= ft-lbs


Footing Data


If torsion exceeds allowable, provide


f'c


0.00


= 3,000 psi


Toe Width = ft
Heel Width =


Key Distance from Toe
Key Depth
Key Width = in


= in
=


12.00
24.00


0.67 ft


Footing Thickness = in
5.00=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi


Footing Design Results


Key:


=


#4@ 9.25 in, #5@ 14.35 in, #6@ 18 in, #7@ 18


Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design


Actual 1-Way Shear
Allow 1-Way Shear


Toe: #4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


#4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


= # 5 @ 8.00 in


=
=


=


=
=


2,782
590
120
470


6.06
82.16


Heel:


33
4,740


10,382
5,642


5.59
82.16


HeelToe
psf
ft-#
ft-#
ft-#


psi
psi


Heel Reinforcing = # 5 @ 6.00 in


Other Acceptable Sizes & Spacings


Key Reinforcing


Toe Reinforcing = # 5 @ 6.00 in


Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:


2.59
0.52


#4@  4.63 in
#5@  7.18 in
#6@ 10.19 in


in2
in2 /ft


If two layers of horizontal bars:
#4@  9.26 in
#5@ 14.35 in
#6@ 20.37 in


supplemental design for footing torsion.


phiMn 56,02256,022= ft-#
OKOK
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....


Force Distance Moment Distance Moment
Item


Force
ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel
=Surcharge over Heel


=
Surcharge Over Heel


=


=


Adjacent Footing Load
=Adjacent Footing Load


Axial Dead Load on Stem =
=* Axial Live Load on Stem


Soil Over Toe
Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil
= 0.7


=
=


=


=
=Seismic Earth Load


=
6.67 4.7


Stem Weight(s)
=Earth @ Stem Transitions
=Footing Weight
=


1,499.7 2.50 3,748.5
Key Weight


=


300.0 1.17 349.8


Added Lateral Load


lbs


= 5,838.0


Vert. Component


Total


=
5,026.1 14,312.5


* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.


Total = R.M.


=1,750.7 O.T.M.


=
Resisting/Overturning Ratio = 2.45


Vertical Loads used for Soil Pressure = 5,026.1 lbs


If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.
Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.


Soil Over HL  (ab. water tbl)
Soil Over HL  (bel. water tbl)


3,226.4 3.17
3.17


10,214.2
10,214.2


Water Table
Buoyant Force =


HL Act Pres (ab water tbl)
HL Act Pres (be water tbl)


1,750.0 3.33 5,833.3


Hydrostatic Force


Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.099 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information
Stem Design Segment: Bottom
Stem Design Height:       0.00 ft above top of footing
Calculated Rebar Stress, fs =    16856.36 psi


Lap Splice length for #5 bar specified in this stem design segment (25.4.2.4a) = 25.00 in
Development length for #5 bar specified in this stem design segment = 21.07 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 7.87 in
As Provided = 0.4650 in2/ft
As Required = 0.2433 in2/ft
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Site Retaining Walls 6'-8' Retained


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Code References
Calculations per IBC 2021 1807.3, ASCE 7-16


3.00
0.00
0.00
6.00


2,000.0


35.0


0.0


300.0


Criteria Soil Data
Retained Height = ft
Wall height above soil = ft Active Heel Pressure = psf/ft
Slope Behind Wall
Height of Soil over Toe in
Water table above


= ft
=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore


for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


370.0
240.0


0.0


Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load
(Service Level)


= lbs


Footing Type Spread Footing


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


== 0.0 ft
Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity = =Poisson's Ratio 0.300
at Back of Wall


in
(Strength Level)


Wind (W)=
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Design Summary


Wall Stability Ratios
Overturning = 3.07


Global Stability = 4.52


OK
Sliding = 3.13 OK


Total Bearing Load = 1,700 lbs
...resultant ecc. = 2.51 in


Eccentricity within middle third
Soil Pressure @ Toe = 941 psf  OK
Soil Pressure @ Heel = 337 psf  OK


Allowable = 2,000 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 1,317 psf
ACI Factored @ Heel = 472 psf
Footing Shear @ Toe = 3.6 psi  OK
Footing Shear @ Heel = 0.5 psi  OK


Allowable = 82.2 psi


Sliding Calcs
Lateral Sliding Force = 437.5 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd


....for 1.5 Stability =
0.0=


584.0
787.5


==


0.0


-
lbs
lbs
lbs  OK
lbs  OK


-


Masonry Block Type =


Stem Construction Bottom
Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 4
Rebar Spacing = 16.00
Rebar Placed at = Edge


Design Data
fb/FB + fa/Fa = 0.102
Total Force @ Section


= 157.5lbs


Moment....Actual
= 157.5ft-#


Moment.....Allowable = 1,931.1


= 1.7psi


Shear.....Allowable = 52.6psi


Wall Weight = 0.0psf
Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes
Modular Ratio 'n' = 16.11
Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi
Fy =


Masonry Design Method ASD=


Load Factors
Building Code
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000 psi


Service Level
=lbsStrength Level


Service Level
Strength Level =ft-#


Service Level
Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure IS NOT
considered in the calculation of soil bearing pressures.


Anet (Masonry) = 91.50in2
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


1.33
1.33


24.00


Footing Torsion, Tu =
=


ft-lbs0.00
Min. As %


Footing Allow. Torsion, phi Tu


0.0018


= ft-lbs


Footing Data


If torsion exceeds allowable, provide


f'c


0.00


= 3,000 psi


Toe Width = ft
Heel Width =


Key Distance from Toe
Key Depth
Key Width = in


= in
=


0.00
0.00
0.00 ft


Footing Thickness = in
2.66=


Cover @ Top =2.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi


Footing Design Results


Key:


=


No key defined


Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design


Actual 1-Way Shear
Allow 1-Way Shear


Toe: #4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


#4@ 4.62 in, #5@ 7.17 in, #6@ 10.18 in, #7@ 13.88 in, #8@ 18.28 in, #9@
23.14 in, #10@ 29.39 in


= None Spec'd


=
=


=


=
=


1,317
1,041


471
569


3.56
82.16


Heel:


472
119
250
131


0.46
82.16


HeelToe
psf
ft-#
ft-#
ft-#


psi
psi


Heel Reinforcing = # 5 @ 6.00 in


Other Acceptable Sizes & Spacings


Key Reinforcing


Toe Reinforcing = # 5 @ 6.00 in


Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:


1.38
0.52


#4@  4.63 in
#5@  7.18 in
#6@ 10.19 in


in2
in2 /ft


If two layers of horizontal bars:
#4@  9.26 in
#5@ 14.35 in
#6@ 20.37 in


supplemental design for footing torsion.


phiMn 58,81256,022= ft-#
OKOK
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....


Force Distance Moment Distance Moment
Item


Force
ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel
=Surcharge over Heel


=
Surcharge Over Heel


=


=


Adjacent Footing Load
=Adjacent Footing Load


Axial Dead Load on Stem = 370.0 1.66 615.4
= 240.0 1.66 399.2* Axial Live Load on Stem


Soil Over Toe
Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil
=


=
=


73.2 0.67 48.6=


=
=


Stem Weight(s)
=Earth @ Stem Transitions
=Footing Weight
=


798.0 1.33 1,061.3
Key Weight


=
Added Lateral Load


lbs


= 729.2


Vert. Component


Total


=
1,460.1 2,235.1


* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.


Total = R.M.


=437.5 O.T.M.


=
Resisting/Overturning Ratio = 3.07


Vertical Loads used for Soil Pressure = 1,700.1 lbs


Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.


Soil Over HL  (ab. water tbl)
Soil Over HL  (bel. water tbl)


218.9 2.33
2.33


509.7
509.7


Water Table
Buoyant Force =


HL Act Pres (ab water tbl)
HL Act Pres (be water tbl)


437.5 1.67 729.2


Hydrostatic Force


Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.029 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information
Stem Design Segment: Bottom
Stem Design Height:       0.00 ft above top of footing
Calculated Rebar Stress, fs =     2609.89 psi


Lap Splice length for #4 bar specified in this stem design segment (25.4.2.4a) = 20.00 in
Development length for #4 bar specified in this stem design segment = 12.00 in


Hooked embedment length into footing for #4 bar specified in this stem design segment = 5.63 in
As Provided = 0.1500 in2/ft
As Required = 0.0125 in2/ft
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.23.08.30 WYNN ENGINEERING, INC (c) ENERCALC INC 1983-2023


DESCRIPTION: Copy of Garage Retaining Walls


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Referenced Design Standard(s) : ACI 318-19 , TMS 402-16


Code References
Governing Code : IBC 2021


4.00
1.00
0.00
0.00


2,400.0


35.0


0.0
300.0


Criteria Soil Data


Retained Height = ft
Wall height above soil = ft


Active Heel Pressure = psf/ftSlope Behind Wall
Height of Soil over Toe in
Water table above


= ft
=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore


for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load
(Service Level)


= lbs


Footing Type Line Load


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


== 0.000 ft
Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity = =Poisson's Ratio 0.300
at Back of Wall


in
(Strength Level)


Wind (W)=


Earth Pressure Seismic Load


Load at top of Inverted Triangular Distribution . . . . . . . = 0.200
(Strength)


Total Strength-Level Seismic Load. . . . . =
0.420Total Service-Level Seismic Load. . . . . =
0.600 lbs


lbspsf
Method  : Inverted Triangular







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Design Summary


Wall Stability Ratios
Overturning = 2.02


Global Stability = 2.98


OK
Sliding = 1.52 OK


Total Bearing Load = 1,269 lbs
...resultant ecc. = 8.81 in


Eccentricity outside middle third
Soil Pressure @ Toe = 834 psf  OK
Soil Pressure @ Heel = 0 psf  OK


Allowable = 2,400 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 1,168 psf
ACI Factored @ Heel = 0 psf
Footing Shear @ Toe = 3.4 psi  OK
Footing Shear @ Heel = 1.8 psi  OK


Allowable = 75.0 psi


Sliding Calcs
Lateral Sliding Force = 630.4 lbs


Masonry Block Type =


Stem Construction Bottom
Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5
Rebar Spacing = 16.00
Rebar Placed at = Edge


Design Data
fb/FB + fa/Fa = 0.127
Total Force @ Section


= 280.5lbs


Moment....Actual
= 374.6ft-#


Moment.....Allowable = 2,939.8


= 3.1psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf
Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes
Modular Ratio 'n' = 16.11
Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi
Fy =


Masonry Design Method ASD=


Load Factors
Building Code
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000 psi


Service Level
=lbsStrength Level


Service Level
Strength Level =ft-#


Service Level
Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure
IS NOT considered in the calculation of soil


bearing pressures.


Anet (Masonry) = 91.50in2


Summary of Sliding Forces
FS = 1.0 FS = 1.5


Lateral Force @ Base of Footing 630.42 lbs 945.63 lbs


less 100% Passive Force - 450.0 lbs - 450.0 lbs


less 100% Friction Force - 507.70 lbs - 507.70 lbs


Added Resisting Force Required 0.0 lbs


Added Resisting Force Required for 1.5 Factor of Safety 0.00 lbs


Sliding Factor of Safety = 1.519: 1.00







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


2.33
1.17


24.00


=Min. As % 0.0018


Footing Data


f'c = 2,500 psi


Toe Width = ft
Heel Width =


Footing Thickness = in
3.50=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 40,000 psi


Footing Design Results
Toe Heel


Factored Pressure = 1,168 0 psf
Mu' : Upward = 2,361 0 ft-#
Mu' : Downward = 1,117 185 ft-#
Mu:  Design = 1,244 185 ft-#
Toe Reinforcing = # 5 @ 6.00 in
Heel Reinforcing = # 5 @ 6.00 in


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK
As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK
As provided #5@6.0 in o.c. 0.62 in2/ft


Mu:Design @ Toe 1,244.04 ft-# OK
phiMn Toe 37,574 ft-#


Mu:Design @ Heel 185.19 ft-# OK
phiMn Heel 37,574 ft-#


As Max : 4.1657 in2/ft OK


As Max : 4.1657 in2/ft OK







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....


Force Distance Moment Distance Moment
Item


Force
ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel
=Surcharge over Heel


=
Surcharge Over Heel


=


=


Adjacent Footing Load
=Adjacent Footing Load


Axial Dead Load on Stem =
=* Axial Live Load on Stem


Soil Over Toe
Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil
= 0.4


=
=


=


=
=Seismic Earth Load


=
4.00 1.7


Stem Weight(s)
=Earth @ Stem Transitions
=Footing Weight
=


1,049.1 1.75 1,834.4
Key Weight


=
Added Lateral Load


lbs


= 1,261.7


Vert. Component


Total


=
1,269.2 2,549.1


* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.


Total = R.M.


=630.4 O.T.M.


=
Resisting/Overturning Ratio = 2.02


Vertical Loads used for Soil Pressure = 1,269.2 lbs


If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.


Soil Over HL  (ab. water tbl) 220.1 3.25 714.8HL Act Pres (ab water tbl) 630.0 2.00 1,260.0
Soil Over HL  (bel. water tbl) 3.25HL Act Pres (be water tbl)
Water TableHydrostatic Force


Buoyant Force =


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Overturning Resistance.


Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.033 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information
Stem Design Segment: Bottom
Stem Design Height:       0.00 ft above top of footing
Calculated Rebar Stress, fs =     4077.26 psi


Lap Splice length for #5 bar specified in this stem design segment (IBC Eq. 21-1) = 40.00 in
Development length for #5 bar specified in this stem design segment = 40.00 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 8.27 in
As Provided = 0.2325 in2/ft
As Required = 0.0298 in2/ft


r: Confining Reinforcement Factor = 1.00
o: Location Factor = 1.00
c: Concrete Strength Factor = 0.77







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 0-4' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Referenced Design Standard(s) : ACI 318-19 , TMS 402-16


Code References


Governing Code : IBC 2021


6.00


1.00


0.00


0.00


2,400.0


35.0


0.0


300.0


Criteria Soil Data


Retained Height = ft


Wall height above soil = ft
Active Heel Pressure = psf/ft


Slope Behind Wall


Height of Soil over Toe in


Water table above
= ft


=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf


Footing||Soil Friction = 0.400


Soil height to ignore
for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem


Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem


Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load


(Service Level)


= lbs


Footing Type Line Load


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


= 0.000 ft


Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity =
=Poisson's Ratio 0.300


at Back of Wall


in
(Strength Level)


Wind (W)=


Design Summary


Wall Stability Ratios
Overturning = 1.67


Global Stability = 2.09


OK
Sliding = 2.16 OK


Total Bearing Load = 1,829 lbs
...resultant ecc. = 13.87 in


Eccentricity outside middle third
Soil Pressure @ Toe = 1,116 psf  OK
Soil Pressure @ Heel = 0 psf  OK


Allowable = 2,400 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 1,563 psf
ACI Factored @ Heel = 0 psf


Footing Shear @ Toe = 5.5 psi  OK


Footing Shear @ Heel = 2.3 psi  OK


Allowable = 75.0 psi


Sliding Calcs
Lateral Sliding Force = 1,120.0 lbs


Masonry Block Type =


Stem Construction Bottom


Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft


Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5


Rebar Spacing = 16.00


Rebar Placed at = Edge
Design Data


fb/FB + fa/Fa = 0.428


Total Force @ Section


= 630.0lbs


Moment....Actual
= 1,260.0ft-#


Moment.....Allowable = 2,939.8


= 6.9psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf


Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes


Modular Ratio 'n' = 16.11


Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi


Fy =


Masonry Design Method ASD=


Load Factors
Building Code


Dead Load 1.200


Live Load 1.600


Earth, H 1.600


Wind, W 1.600


Seismic, E 1.000 psi


Service Level


=lbsStrength Level


Service Level


Strength Level =ft-#


Service Level


Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure
IS NOT considered in the calculation of soil


bearing pressures.


Anet (Masonry) = 91.50in2







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Sliding Forces
FS = 1.0 FS = 1.5


Lateral Force @ Base of Footing 1,120.00 lbs 1,680.00 lbs


less 100% Passive Force - 1,687.50 lbs - 1,687.50 lbs


less 100% Friction Force - 731.73 lbs - 731.73 lbs


Added Resisting Force Required 0.0 lbs


Added Resisting Force Required for 1.5 Factor of Safety 0.00 lbs


Sliding Factor of Safety = 2.160: 1.00







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


3.33


1.17


24.00


=Min. As % 0.0018


Footing Data


f'c = 2,500 psi


Toe Width = ft
Heel Width =


Key Distance from Toe


Key Depth
Key Width = in


= in


=


8.00
18.00


3.33 ft


Footing Thickness = in


4.50=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 40,000 psi


Footing Design Results


Toe Heel Key
Factored Pressure = 1,563 0 psf
Mu' : Upward = 5,730 0 ft-#
Mu' : Downward = 2,196 240 ft-#
Mu:  Design = 3,534 240 1,745 ft-#


Toe Reinforcing = # 5 @ 6.00 in
Heel Reinforcing = # 5 @ 6.00 in


Key Reinforcing = # 5 @ 8.00 in


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK


As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK


As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft OK


As provided #5@8.0 in o.c. 0.465 in2/ft


Mu:Design @ Toe 3,534.34 ft-# OK


phiMn Toe 37,574 ft-#


Mu:Design @ Heel 240.26 ft-# OK


phiMn Heel 37,574 ft-#


Mu:Design @ Key 1,745.34 ft-# OK


phiMn Key 5,071 ft-#


As Max : 4.1657 in2/ft OK


As Max : 4.1657 in2/ft OK


As Max : 0.8128 in2/ft OK







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments


.....RESISTING..........OVERTURNING.....
Force Distance Moment Distance Moment


Item
Force


ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel


=Surcharge over Heel


=


Surcharge Over Heel


=


=


Adjacent Footing Load


=Adjacent Footing Load


Axial Dead Load on Stem =


=* Axial Live Load on Stem


Soil Over Toe


Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil


=


=


=


=


=


=


Stem Weight(s)


=Earth @ Stem Transitions


=Footing Weight


=


1,349.1 2.25 3,033.5


Key Weight


=


150.0 3.66 549.5


Added Lateral Load


lbs


= 2,986.7


Vert. Component


Total


=


1,829.3 4,985.3
* Axial live load NOT included in total displayed, or used for overturning


resistance, but is included for soil pressure calculation.


Total = R.M.


=1,120.0 O.T.M.


=


Resisting/Overturning Ratio = 1.67
Vertical Loads used for Soil Pressure = 1,829.3 lbs


Soil Over HL  (ab. water tbl) 330.2 4.25 1,402.4HL Act Pres (ab water tbl) 1,120.0 2.67 2,986.7
Soil Over HL  (bel. water tbl) 4.25HL Act Pres (be water tbl)
Water TableHydrostatic Force


Buoyant Force =


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Overturning Resistance.


Tilt


Horizontal Deflection at Top of Wall due to settlement of soil


(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci


Horizontal Defl @ Top of Wall (approximate only) 0.048 in


The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,


because the wall would then tend to rotate into the retained soil.







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information


Stem Design Segment: Bottom


Stem Design Height:       0.00 ft above top of footing


Calculated Rebar Stress, fs =    13715.04 psi


Lap Splice length for #5 bar specified in this stem design segment (IBC Eq. 21-1) = 40.00 in


Development length for #5 bar specified in this stem design segment = 40.00 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 8.27 in


As Provided = 0.2325 in2/ft


As Required = 0.1010 in2/ft


ψ r: Confining Reinforcement Factor = 1.00
ψ o: Location Factor = 1.00
ψ c: Concrete Strength Factor = 0.77







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 6' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Referenced Design Standard(s) : ACI 318-19 , TMS 402-16


Code References


Governing Code : IBC 2021


6.67


1.00


0.00


0.00


2,800.0


35.0


0.0


300.0


Criteria Soil Data


Retained Height = ft


Wall height above soil = ft
Active Heel Pressure = psf/ft


Slope Behind Wall


Height of Soil over Toe in


Water table above
= ft


=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf


Footing||Soil Friction = 0.250


Soil height to ignore
for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem


Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem


Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load


(Service Level)


= lbs


Footing Type Line Load


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


= 0.000 ft


Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity =
=Poisson's Ratio 0.300


at Back of Wall


in
(Strength Level)


Wind (W)=


Design Summary


Wall Stability Ratios
Overturning = 1.53


Global Stability = 1.88


OK
Sliding = 2.09 OK


Total Bearing Load = 1,991 lbs
...resultant ecc. = 16.36 in


Eccentricity outside middle third
Soil Pressure @ Toe = 1,314 psf  OK
Soil Pressure @ Heel = 0 psf  OK


Allowable = 2,800 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 1,839 psf
ACI Factored @ Heel = 0 psf


Footing Shear @ Toe = 6.1 psi  OK


Footing Shear @ Heel = 2.5 psi  OK


Allowable = 75.0 psi


Sliding Calcs
Lateral Sliding Force = 1,315.5 lbs


Masonry Block Type =


Stem Construction Bottom


Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft


Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5


Rebar Spacing = 8.00


Rebar Placed at = Edge
Design Data


fb/FB + fa/Fa = 0.417


Total Force @ Section


= 778.6lbs


Moment....Actual
= 1,731.0ft-#


Moment.....Allowable = 4,144.4


= 8.5psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf


Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes


Modular Ratio 'n' = 16.11


Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi


Fy =


Masonry Design Method ASD=


Load Factors
Building Code


Dead Load 1.200


Live Load 1.600


Earth, H 1.600


Wind, W 1.600


Seismic, E 1.000 psi


Service Level


=lbsStrength Level


Service Level


Strength Level =ft-#


Service Level


Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure
IS NOT considered in the calculation of soil


bearing pressures.


Anet (Masonry) = 91.50in2







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Sliding Forces
FS = 1.0 FS = 1.5


Lateral Force @ Base of Footing 1,315.46 lbs 1,973.18 lbs


less 100% Passive Force - 2,250.0 lbs - 2,250.0 lbs


less 100% Friction Force - 497.80 lbs - 497.80 lbs


Added Resisting Force Required 0.0 lbs


Added Resisting Force Required for 1.5 Factor of Safety 0.00 lbs


Sliding Factor of Safety = 2.089: 1.00







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


3.58


1.17


24.00


=Min. As % 0.0018


Footing Data


f'c = 2,500 psi


Toe Width = ft
Heel Width =


Key Distance from Toe


Key Depth
Key Width = in


= in


=


8.00
24.00


3.58 ft


Footing Thickness = in


4.75=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 40,000 psi


Footing Design Results


Toe Heel Key
Factored Pressure = 1,839 0 psf
Mu' : Upward = 7,163 0 ft-#
Mu' : Downward = 2,522 259 ft-#
Mu:  Design = 4,642 259 3,104 ft-#


Toe Reinforcing = # 5 @ 6.00 in
Heel Reinforcing = # 5 @ 6.00 in


Key Reinforcing = # 5 @ 8.00 in


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK


As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK


As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft OK


As provided #5@8.0 in o.c. 0.465 in2/ft


Mu:Design @ Toe 4,641.51 ft-# OK


phiMn Toe 37,574 ft-#


Mu:Design @ Heel 258.70 ft-# OK


phiMn Heel 37,574 ft-#


Mu:Design @ Key 3,103.71 ft-# OK


phiMn Key 5,071 ft-#


As Max : 4.1657 in2/ft OK


As Max : 4.1657 in2/ft OK


As Max : 0.8128 in2/ft OK







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments


.....RESISTING..........OVERTURNING.....
Force Distance Moment Distance Moment


Item
Force


ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel


=Surcharge over Heel


=


Surcharge Over Heel


=


=


Adjacent Footing Load


=Adjacent Footing Load


Axial Dead Load on Stem =


=* Axial Live Load on Stem


Soil Over Toe


Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil


=


=


=


=


=


=


Stem Weight(s)


=Earth @ Stem Transitions


=Footing Weight


=


1,424.1 2.37 3,380.1


Key Weight


=


200.0 3.91 782.7


Added Lateral Load


lbs


= 3,801.7


Vert. Component


Total


=


1,991.2 5,813.5
* Axial live load NOT included in total displayed, or used for overturning


resistance, but is included for soil pressure calculation.


Total = R.M.


=1,315.5 O.T.M.


=


Resisting/Overturning Ratio = 1.53
Vertical Loads used for Soil Pressure = 1,991.2 lbs


Soil Over HL  (ab. water tbl) 367.1 4.50 1,650.8HL Act Pres (ab water tbl) 1,315.5 2.89 3,801.7
Soil Over HL  (bel. water tbl) 4.50HL Act Pres (be water tbl)
Water TableHydrostatic Force


Buoyant Force =


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Overturning Resistance.


Tilt


Horizontal Deflection at Top of Wall due to settlement of soil


(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci


Horizontal Defl @ Top of Wall (approximate only) 0.059 in


The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,


because the wall would then tend to rotate into the retained soil.







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information


Stem Design Segment: Bottom


Stem Design Height:       0.00 ft above top of footing


Calculated Rebar Stress, fs =     9754.15 psi


Lap Splice length for #5 bar specified in this stem design segment (IBC Eq. 21-1) = 40.00 in


Development length for #5 bar specified in this stem design segment = 40.00 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 8.27 in


As Provided = 0.4650 in2/ft


As Required = 0.1393 in2/ft


ψ r: Confining Reinforcement Factor = 1.00
ψ o: Location Factor = 1.00
ψ c: Concrete Strength Factor = 0.77







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: 6'-8" Retaining Near Garage


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Referenced Design Standard(s) : ACI 318-19 , TMS 402-16


Code References


Governing Code : IBC 2021


7.50


1.00


0.00


0.00


2,600.0


35.0


0.0


300.0


Criteria Soil Data


Retained Height = ft


Wall height above soil = ft
Active Heel Pressure = psf/ft


Slope Behind Wall


Height of Soil over Toe in


Water table above
= ft


=


=


110.00= pcf


=


Soil Density, Heel


=
Passive Pressure = psf/ft


Allow Soil Bearing = psf


Soil Density, Toe 110.00 pcf


Footing||Soil Friction = 0.250


Soil height to ignore
for passive pressure = 12.00 in


Equivalent Fluid Pressure Method


bottom of footing


Surcharge Loads Adjacent Footing Load


Load Type


0.0 Lateral Load = 0.0 #/ft


0.0


0.0
0.0
0.0


Axial Load Applied to Stem


Wall to Ftg CL Dist = 0.00 ft


Wind on Exposed Stem psf0.0=


Lateral Load Applied to Stem


Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs


Axial Dead Load


(Service Level)


= lbs


Footing Type Line Load


Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft


Used To Resist Sliding & Overturning


Used for Sliding & Overturning


= 0.000 ft


Axial Live Load =


Base Above/Below Soil


lbs


=


Axial Load Eccentricity =
=Poisson's Ratio 0.300


at Back of Wall


in
(Strength Level)


Wind (W)=


Earth Pressure Seismic Load


Load at top of Inverted Triangular Distribution . . . . . . . = 0.200


(Strength)


Total Strength-Level Seismic Load. . . . . =


0.665Total Service-Level Seismic Load. . . . . =


0.950 lbs


lbspsf


Method  : Inverted Triangular







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Design Summary


Wall Stability Ratios
Overturning = 1.52


Global Stability = 1.67


OK
Sliding = 1.78 OK


Total Bearing Load = 2,262 lbs
...resultant ecc. = 19.05 in


Eccentricity outside middle third
Soil Pressure @ Toe = 1,299 psf  OK
Soil Pressure @ Heel = 0 psf  OK


Allowable = 2,600 psf
Soil Pressure Less Than Allowable


ACI Factored @ Toe = 1,819 psf
ACI Factored @ Heel = 0 psf


Footing Shear @ Toe = 6.5 psi  OK


Footing Shear @ Heel = 2.7 psi  OK


Allowable = 75.0 psi


Sliding Calcs
Lateral Sliding Force = 1,580.0 lbs


Masonry Block Type =


Stem Construction Bottom


Stem OK


Shear.....Actual


Design Height Above Ftg = 0.00ft


Wall Material Above "Ht" = Masonry


Thickness = 8.00
Rebar Size = # 5


Rebar Spacing = 8.00


Rebar Placed at = Edge
Design Data


fb/FB + fa/Fa = 0.594


Total Force @ Section


= 985.3lbs


Moment....Actual
= 2,465.1ft-#


Moment.....Allowable = 4,144.4


= 10.8psi


Shear.....Allowable = 50.3psi


Wall Weight = 0.0psf


Rebar Depth  'd' = 5.25in


Masonry Data
f'm = 2,000psi
Fs =psi 32,000
Solid Grouting = Yes


Modular Ratio 'n' = 16.11


Equiv. Solid Thick. = 7.63in


Concrete Data
f'c =psi


Fy =


Masonry Design Method ASD=


Load Factors
Building Code


Dead Load 1.200


Live Load 1.600


Earth, H 1.600


Wind, W 1.600


Seismic, E 1.000 psi


Service Level


=lbsStrength Level


Service Level


Strength Level =ft-#


Service Level


Strength Level =psi


Design Method = ASD SD SD


Vertical component of active lateral soil pressure
IS NOT considered in the calculation of soil


bearing pressures.


Anet (Masonry) = 91.50in2


Summary of Sliding Forces
FS = 1.0 FS = 1.5


Lateral Force @ Base of Footing 1,580.04 lbs 2,370.06 lbs


less 100% Passive Force - 2,250.0 lbs - 2,250.0 lbs


less 100% Friction Force - 565.47 lbs - 565.47 lbs


Added Resisting Force Required 0.0 lbs


Added Resisting Force Required for 1.5 Factor of Safety 0.00 lbs


Sliding Factor of Safety = 1.782: 1.00







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


4.33


1.17


24.00


=Min. As % 0.0018


Footing Data


f'c = 2,500 psi


Toe Width = ft
Heel Width =


Key Distance from Toe


Key Depth
Key Width = in


= in


=


8.00
24.00


4.33 ft


Footing Thickness = in


5.50=


Cover @ Top =3.00 in@ Btm.= 3.00 in


Total Footing Width


= 150.00 pcfFooting Concrete Density
Fy = 40,000 psi


Footing Design Results


Toe Heel Key
Factored Pressure = 1,819 0 psf
Mu' : Upward = 10,036 0 ft-#
Mu' : Downward = 3,635 282 ft-#
Mu:  Design = 6,401 282 3,099 ft-#


Toe Reinforcing = # 5 @ 6.00 in
Heel Reinforcing = # 5 @ 6.00 in


Key Reinforcing = # 5 @ 8.00 in


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK


As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(24) : 0.5184 in2/ft OK


As provided #5@6.0 in o.c. 0.62 in2/ft


As min req'd 0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft OK


As provided #5@8.0 in o.c. 0.465 in2/ft


Mu:Design @ Toe 6,401.30 ft-# OK


phiMn Toe 37,574 ft-#


Mu:Design @ Heel 281.55 ft-# OK


phiMn Heel 37,574 ft-#


Mu:Design @ Key 3,099.45 ft-# OK


phiMn Key 5,071 ft-#


As Max : 4.1657 in2/ft OK


As Max : 4.1657 in2/ft OK


As Max : 0.8128 in2/ft OK







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Summary of Overturning & Resisting Forces & Moments


.....RESISTING..........OVERTURNING.....
Force Distance Moment Distance Moment


Item
Force


ft-# lbs ftft ft-#lbs


Sloped Soil Over Heel


=Surcharge over Heel


=


Surcharge Over Heel


=


=


Adjacent Footing Load


=Adjacent Footing Load


Axial Dead Load on Stem =


=* Axial Live Load on Stem


Soil Over Toe


Surcharge Over Toe


Surcharge Over Toe


Load @ Stem Above Soil


= 0.7


=


=


=


=


=Seismic Earth Load


=


6.33 4.2
Stem Weight(s)


=Earth @ Stem Transitions


=Footing Weight


=


1,649.1 2.75 4,532.6


Key Weight


=


200.0 4.66 932.7


Added Lateral Load


lbs


= 5,005.6


Vert. Component


Total


=


2,261.9 7,631.0
* Axial live load NOT included in total displayed, or used for overturning


resistance, but is included for soil pressure calculation.


Total = R.M.


=1,580.0 O.T.M.


=


Resisting/Overturning Ratio = 1.52
Vertical Loads used for Soil Pressure = 2,261.9 lbs


If seismic is included, the OTM and sliding ratios
may be 1.1 per section 1807.2.3 of IBC.


Soil Over HL  (ab. water tbl) 412.8 5.25 2,165.8HL Act Pres (ab water tbl) 1,579.4 3.17 5,001.4
Soil Over HL  (bel. water tbl) 5.25HL Act Pres (be water tbl)
Water TableHydrostatic Force


Buoyant Force =


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Sliding Resistance.


Vertical component of active lateral soil pressure IS NOT considered in the calculation of Overturning Resistance.


Tilt


Horizontal Deflection at Top of Wall due to settlement of soil


(Deflection due to wall bending not considered)


Soil Spring Reaction Modulus 250.0 pci


Horizontal Defl @ Top of Wall (approximate only) 0.056 in


The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,


because the wall would then tend to rotate into the retained soil.







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:


Rebar Lap & Embedment Lengths Information


Stem Design Segment: Bottom


Stem Design Height:       0.00 ft above top of footing


Calculated Rebar Stress, fs =    13890.78 psi


Lap Splice length for #5 bar specified in this stem design segment (IBC Eq. 21-1) = 40.00 in


Development length for #5 bar specified in this stem design segment = 40.00 in


Hooked embedment length into footing for #5 bar specified in this stem design segment = 8.27 in


As Provided = 0.4650 in2/ft


As Required = 0.1996 in2/ft


ψ r: Confining Reinforcement Factor = 1.00
ψ o: Location Factor = 1.00
ψ c: Concrete Strength Factor = 0.77







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:







Cantilevered Retaining Wall
LIC# : KW-06014768, Build:20.26.04.17 WYNN ENGINEERING, INC (c) ENERCALC, LLC 1982-2026


DESCRIPTION: Site Retaining Walls 7.5' Retained PL


Project File: 26-501 vertical design.ec6


Project Title:
Engineer:
Project ID:
Project Descr:
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DISCLAIMER 
 
 
The plan analysis, calculations, and HVAC load calculations performed by 
Newton Energy, as represented in this report are intended solely to 
demonstrate basic compliance parameters for this project within the context of 
the California Title-24 Building Energy Efficiency Standards.  Specifically, the 
HVAC loads calculations contained in this report are not intended to be used 
for the purposes of sizing and/or selecting HVAC equipment.  The  California 
Energy Commission approved computer program used to determine the 
heating and cooling loads presented in this report uses an ASHRAE method as 
mandated by the California Energy Commission, and is therefore very 
accurate. If the information given to the author of this report is accurate, and 
the building is built as per the plans given to the author, then the load 
calculations presented in the report can be assumed to be as accurate as 
anyone can expect. A mechanical contractor may use these calculations as a 
starting point in system sizing and selection. 
 
Final HVAC sizing and selection should be done by a licensed mechanical 
engineer or mechanical contractor.  Many factors beyond the scope of this 
report must be considered prior to final system selection and design, such as: 
exact equipment availability and selection, system controls and location of 
controls, system air distribution and cycling, Uniform Building Code 
requirements, Uniform Mechanical Code requirements, and many other 
standard design conventions as listed by the American Society of Heating, 
Refrigeration, and Air Conditioning Engineers (ASHRAE). 
 
Newton Energy and the author of these calculations therefore assume no 
liability for final equipment selection or final system design.  After proper 
system design, and prior to any system purchase or installation, please inform 
us in writing of any changes which may alter the assumptions and calculations 
contained in this report. 
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RESIDENTIAL MEASURES SUMMARY                               RMS-1 
Project Name Building Type      Single Family  Addition Alone Date 


                          Multi Family  Existing+ Addition/Alteration  
Project Address California Energy Climate Zone Total Cond. Floor Area Addition # of Units 


     


INSULATION  Area   
Construction Type Cavity (ft2) Special Features  Status 
      
      
      
      
      
      
      
      
FENESTRATION  Total Area:  Glazing Percentage:  New/Altered Average U-Factor:  
Orientation   Area(ft2) U-Fac SHGC Overhang Sidefins Exterior Shades Status 
        
        
        
        
        
        
        
        
        
        
        
        
        
        
HVAC SYSTEMS      
Qty. Heating Min. Eff Cooling Min. Eff Thermostat Status 


       
       
       


HVAC DISTRIBUTION   Duct  
Location Heating Cooling Duct Location R-Value Status 
      
      
      
WATER HEATING     
Qty. Type Gallons Min. Eff Distribution Status 
      
      
      
   
 


New


2,130


Page 19 of 25


5/1/2026


none


25.0%


16.0 none


New


N/A New


69.4


Front (N) 17.3 0.450 0.31


Perim = 226'


New Residence at 15303 Earlham St


Opaque Door


Slab Unheated Slab-on-Grade


none


none


N/A


n/a


1,121


Conditioned


CA Climate Zone 06


- no insulation 


New


Front (N)


390.2


Right (W)


0.450


79.1


1


0.27


0.450


Small Instantaneous Gas


0.31


Add=R-6.8


New


1


New


✔


 HVAC Ducted


Wall


Wood Framed Rafter


Demising


- no insulation 


Wood Framed w/o Crawl Space


- no insulation 


32


- no insulation 


New


none


New


0.450


0.31


none


4,487


none


1


N/A


0.96


New


New


Right (W) 77.7


R 25


Ducted


14.3 SEER2


882


Add=R-15.0 New


3,953


Roof Wood Framed Rafter


none


none


2


none


Electric Heat Pump


Standard


N/A


N/A


Rear (S)


New


Left (E)


0.480


283.4


0.450


6.0


0.31


New


2,357


Add=R-6.8 New


Roof


Wall


R-5


Solid Unit Masonry


15303 Earlham Street   Pacific Palisades


none


1,179


N/A


New


8.20 HSPF2


Skylight


0.45


Split Heat Pump


User Number: 5719


none204.0


0.450


0.31


5.0


0.31


N/A


Setback


New


New


Door


ID: 26-182R_V9-41


- no insulation 


Solid Unit Masonry


Add=R-12.6


EnergyPro 9.4 by EnergySoft


679
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NOTE: Single-family residential buildings subject to the Energy Codes must comply with all applicable mandatory measures, regardless of the compliance approach 
used. Review the respective section for more information.  
(04/2022) 


Building Envelope: 


§ 110.6(a)1: 
Air Leakage. Manufactured fenestration, exterior doors, and exterior pet doors must limit air leakage to 0.3 CFM per square foot or 
less when tested per NFRC-400, ASTM E283, or AAMA/WDMA/CSA 101/I.S.2/A440-2011. * 


§ 110.6(a)5: Labeling. Fenestration products and exterior doors must have a label meeting the requirements of § 10-111(a). 


§ 110.6(b): 
Field fabricated exterior doors and fenestration products must use U-factors and solar heat gain coefficient (SHGC) values from 
Tables 110.6-A, 110.6-B, or JA4.5 for exterior doors. They must be caulked and/or weather-stripped. * 


§ 110.7: 
Air Leakage. All joints, penetrations, and other openings in the building envelope that are potential sources of air leakage must be 
caulked, gasketed, or weather stripped. 


§ 110.8(a): Insulation Certification by Manufacturers. Insulation must be certified by the Department of Consumer Affairs, Bureau of Household 
Goods and Services (BHGS). 


§ 110.8(g): Insulation Requirements for Heated Slab Floors. Heated slab floors must be insulated per the requirements of § 110.8(g). 


§ 110.8(i): 
Roofing Products Solar Reflectance and Thermal Emittance. The thermal emittance and aged solar reflectance values of the 
roofing material must meet the requirements of § 110.8(i) and be labeled per §10-113 when the installation of a cool roof is specified 
on the CF1R. 


§ 110.8(j): Radiant Barrier. When required, radiant barriers must have an emittance of 0.05 or less and be certified to the Department of Consumer
Affairs. 


 
 


§ 150.0(a): 


Roof Deck, Ceiling and Rafter Roof Insulation. Roof decks in newly constructed attics in climate zones 4 and 8-16 area-weighted 
average U-factor not exceeding U-0.184. Ceiling and rafter roofs minimum R-22 insulation in wood-frame ceiling; or area-weighted average 
U-factor must not exceed 0.043. Rafter roof alterations minimum R-19 or area-weighted average U-factor of 0.054 or less. Attic access 
doors must have permanently attached insulation using adhesive or mechanical fasteners. The attic access must be gasketed to 
prevent air leakage. Insulation must be installed in direct contact with a roof or ceiling which is sealed to limit infiltration and exfiltration 
as specified in § 110.7, including but not limited to placing insulation either above or below the roof deck or on top of a drywall ceiling. * 


§ 150.0(b): Loose-fill Insulation. Loose fill insulation must meet the manufacturer’s required density for the labeled R-value. 
 


§ 150.0(c): 
Wall Insulation. Minimum R-13 insulation in 2x4 inch wood framing wall or have a U-factor of 0.102 or less, or R-20 in 2x6 inch wood 
framing or have a U-factor of 0.071 or less. Opaque non-framed assemblies must have an overall assembly U-factor not exceeding 0.102. 
Masonry walls must meet Tables 150.1-A or B. *


§ 150.0(d): Raised-floor Insulation. Minimum R-19 insulation in raised wood framed floor or 0.037 maximum U-factor. * 
 


§ 150.0(f): 
Slab Edge Insulation. Slab edge insulation must meet all of the following: have a water absorption rate, for the insulation material alone 
without facings, no greater than 0.3 percent; have a water vapor permeance no greater than 2.0 perm per inch; be protected from 
physical damage and UV light deterioration; and, when installed as part of a heated slab floor, meet the requirements of § 110.8(g). 


§ 150.0(g)1: 
Vapor Retarder. In climate zones 1 through 16, the earth floor of unvented crawl space must be covered with a Class I or Class II 
vapor retarder. This requirement also applies to controlled ventilation crawl space for buildings complying with the exception to 
§150.0(d). 


§ 150.0(g)2: 
Vapor Retarder. In climate zones 14 and 16, a Class I or Class II vapor retarder must be installed on the conditioned space side of 
all insulation in all exterior walls, vented attics, and unvented attics with air-permeable insulation. 


§ 150.0(q): 
Fenestration Products. Fenestration, including skylights, separating conditioned space from unconditioned space or outdoors must have 
a maximum U-factor of 0.45; or area-weighted average U-factor of all fenestration must not exceed 0.45. * 


Fireplaces, Decorative Gas Appliances, and Gas Log: 
§ 110.5(e) Pilot Light. Continuously burning pilot lights are not allowed for indoor and outdoor fireplaces. 
§ 150.0(e)1: Closable Doors. Masonry or factory-built fireplaces must have a closable metal or glass door covering the entire opening of the firebox.


§ 150.0(e)2: 
Combustion Intake. Masonry or factory-built fireplaces must have a combustion outside air intake, which is at least six square inches in 
area and is equipped with a readily accessible, operable, and tight-fitting damper or combustion-air control device. * 


§ 150.0(e)3: Flue Damper. Masonry or factory-built fireplaces must have a flue damper with a readily accessible control. * 
Space Conditioning, Water Heating, and Plumbing System: 


§ 110.0-§ 110.3: 
Certification. Heating, ventilation, and air conditioning (HVAC) equipment, water heaters, showerheads, faucets, and all other 
regulated appliances must be certified by the manufacturer to the California Energy Commission. * 


§ 110.2(a): HVAC Efficiency. Equipment must meet the applicable efficiency requirements in Table 110.2-A through Table 110.2-N. * 
 


§ 110.2(b): 
Controls for Heat Pumps with Supplementary Electric Resistance Heaters. Heat pumps with supplementary electric resistance 
heaters must have controls that prevent supplementary heater operation when the heating load can be met by the heat pump alone; 
and in which the cut-on temperature for compression heating is higher than the cut-on temperature for supplementary heating, and 
the cut-off temperature for compression heating is higher than the cut-off temperature for supplementary heating. * 


§ 110.2(c): 
Thermostats. All heating or cooling systems not controlled by a central energy management control system (EMCS) must have a 
setback thermostat. * 


 
§ 110.3(c)3: 


Insulation. Unfired service water heater storage tanks and solar water-heating backup tanks must have adequate insulation, or tank 
surface heat loss rating. 


§ 110.3(c)6: 
Isolation Valves. Instantaneous water heaters with an input rating greater than 6.8 kBtu per hour (2 kW) must have isolation valves with
hose bibbs or other fittings on both cold and hot water lines to allow for flushing the water heater when the valves are closed. 
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§ 110.5: 


Pilot Lights. Continuously burning pilot lights are prohibited for natural gas: fan-type central furnaces; household cooking appliances 
(except appliances without an electrical supply voltage connection with pilot lights that consume less than 150 Btu per hour ); and pool and 
spa heaters. * 


 
§ 150.0(h)1: 


Building Cooling and Heating Loads. Heating and/or cooling loads are calculated in accordance with the ASHRAE Handbook, 
Equipment Volume, Applications Volume, and Fundamentals Volume; the SMACNA Residential Comfort System Installation 
Standards Manual; or the ACCA Manual J using design conditions specified in § 150.0(h)2. 


§ 150.0(h)3A: Clearances. Air conditioner and heat pump outdoor condensing units must have a clearance of at least five feet from the outlet of any 
dryer. 


§ 150.0(h)3B:
Liquid Line Drier. Air conditioners and heat pump systems must be equipped with liquid line filter driers if required, as specified by the 
manufacturer’s instructions. 


§ 150.0(j)1: 
Water Piping, Solar Water-heating System Piping, and Space Conditioning System Line Insulation. All domestic hot water 
piping must be insulated as specified in § 609.11 of the California Plumbing Code. *  


§ 150.0(j)2:
Insulation Protection. Piping insulation must be protected from damage, including that due to sunlight, moisture, equipment` 
maintenance, and wind as required by §120.3(b). Insulation exposed to weather must be water retardant and protected from UV light (no 
adhesive tapes). Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned space must 
include, or be protected by, a Class I or Class II vapor retarder. Pipe insulation buried below grade must be installed in a waterproof and 
non-crushable casing or sleeve. 


§ 150.0(n)1: 


Gas or Propane Water Heating Systems. Systems using gas or propane water heaters to serve individual dwelling units must 
designate a space at least 2.5’ x 2.5’ x 7’ suitable for the future installation of a heat pump water heater, and meet electrical and 
plumbing requirements, based on the distance between this designated space and the water heater location; and a condensate drain no 
more than 2” higher than the base of the water heater 


§ 150.0(n)3: 
Solar Water-heating Systems. Solar water-heating systems and collectors must be certified and rated by the Solar Rating and 
Certification Corporation (SRCC), the International Association of Plumbing and Mechanical Officials, Research and Testing (IAPMO 
R&T), or by a listing agency that is approved by the executive director. 


Ducts and Fans: 


§ 110.8(d)3: 
Ducts. Insulation installed on an existing space-conditioning duct must comply with § 604.0 of the California Mechanical Code (CMC). If a 
contractor installs the insulation, the contractor must certify to the customer, in writing, that the insulation meets this requirement. 


§ 150.0(m)1: 


CMC Compliance. All air-distribution system ducts and plenums must meet CMC §§ 601.0-605.0 and ANSI/SMACNA-006-2006 HVAC 
Duct Construction Standards Metal and Flexible 3rd Edition. Portions of supply-air and return-air ducts and plenums must be insulated to 
R-6.0 or higher; ducts located entirely in conditioned space as confirmed through field verification and diagnostic testing (RA3.1.4.3.8) 
do not require insulation. Connections of metal ducts and inner core of flexible ducts must be mechanically fastened. Openings must be 
sealed with mastic, tape, or other duct-closure system that meets the applicable UL requirements, or aerosol sealant that meets UL 723. 
The combination of mastic and either mesh or tape must be used to seal openings greater than ¼”, If mastic or tape is used. Building 
cavities, air handler support platforms, and plenums designed or constructed with materials other than sealed sheet metal, duct board or 
flexible duct must not be used to convey conditioned air. Building cavities and support platforms may contain ducts; ducts installed in 
these spaces must not be compressed. * 


§ 150.0(m)2: 
Factory-Fabricated Duct Systems. Factory-fabricated duct systems must comply with applicable requirements for duct construction, 
connections, and closures; joints and seams of duct systems and their components must not be sealed with cloth back rubber adhesive 
duct tapes unless such tape is used in combination with mastic and draw bands. 


§ 150.0(m)3: 
Field-Fabricated Duct Systems. Field-fabricated duct systems must comply with applicable requirements for: pressure-sensitive tapes, 
mastics, sealants, and other requirements specified for duct construction. 


§ 150.0(m)7: Backdraft Damper. Fan systems that exchange air between the conditioned space and outdoors must have backdraft or automatic 
dampers. 


§ 150.0(m)8: 
Gravity Ventilation Dampers. Gravity ventilating systems serving conditioned space must have either automatic or readily accessible, 
manually operated dampers in all openings to the outside, except combustion inlet and outlet air openings and elevator shaft vents. 


§ 150.0(m)9: 
Protection of Insulation. Insulation must be protected from damage due tosunlight, moisture, equipment maintenance, and wind. 
Insulation exposed to weather must be suitable for outdoor service (e.g., protected by aluminum, sheet metal, painted canvas, or plastic 
cover). Cellular foam insulation must be protected as above or painted with a water retardant and solar radiation-resistant coating. 


§ 150.0(m)10: Porous Inner Core Flex Duct. Porous inner cores of flex ducts must have a non-porous layer or air barrier between the inner core and 
outer vapor barrier.


§ 150.0(m)11: 
Duct System Sealing and Leakage Test. When space conditioning systems use forced air duct systems to supply conditioned air to an 
occupiable space, the ducts must be sealed and duct leakage tested, as confirmed through field verification and diagnostic testing, in 
accordance with Reference Residential Appendix RA3.1. 


§ 150.0(m)12: 
Air Filtration. Space conditioning systems with ducts exceeding 10 feet and the supply side of ventilation systems must have MERV 13 
or equivalent filters. Filters for space conditioning systems must have a two inch depth or can be one inch if sized per Equation 150.0-A. 
Clean-filter pressure drop and labeling must meet the requirements in §150.0(m)12. Filters must be accessible for regular service. Filter 
racks or grilles must use gaskets, sealing, or other means to close gaps around the inserted filters to and prevents air from bypassing the 
filter. * 
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§ 150.0(m)13: 


Space Conditioning System Airflow Rate and Fan Efficacy. Space conditioning systems that use ducts to supply cooling must have 
a hole for the placement of a static pressure probe, or a permanently installed static pressure probe in the supply plenum. Airflow must 


 ton of nominal cooling capacity, and an air-handling unit fan efficacy  0.45 watts per CFM for gas furnace air 
handlers and  0.58 watts per CFM for all others. Small duct high velocity systems must provide an airflow  250 CFM per ton of nominal 
cooling capacity, and an air-
Reference Residential Appendix RA3.3. *


 
 
Ventilation and Indoor Air Quality: 


§ 150.0(o)1: 
Requirements for Ventilation and Indoor Air Quality. All dwelling units must meet the requirements of ASHRAE Standard 62.2, 
Ventilation and Acceptable Indoor Air Quality in Residential Buildings subject to the amendments specified in § 150.0(o)1. * 


§ 150.0(o)1B: 
Central Fan Integrated (CFI) Ventilation Systems. Continuous operation of CFI air handlers is not allowed to provide the whole-
dwelling unit ventilation airflow required per §150.0(o)1C. A motorized damper(s) must be installed on the ventilation duct(s) that 
prevents all airflow through the space conditioning duct system when the damper(s) is closed andcontrolled per §150.0(o)1Biii&iv. CFI 
ventilation systems must have controls that track outdoor air ventilation run time, and either open or close the motorized damper(s) for 
compliance with §150.0(o)1C. 


 
§ 150.0(o)1C: 


Whole-Dwelling Unit Mechanical Ventilation for Single-Family Detached and townhouses . Single-family detached dwelling units, 
and attached dwelling units not sharing ceilings or floors with other dwelling units, occupiable spaces, public garages, or commercial 
spaces must have mechanical ventilation airflow specified in § 150.0(o)1Ci-iii. 


§ 150.0(o)1G: Local Mechanical Exhaust. Kitchens and bathrooms must have local mechanical exhaust; nonenclosed kitchens must have demand-
controlled exhaust system meeting requirements of §150.0(o)1Giii,enclosed kitchens and bathrooms can use demand-controlled or 
continuous exhaust meeting §150.0(o)1Giii-iv. Airflow must be measured by the installer per §150.0(o)1Gv, and rated for sound per 
§150.0(o)1Gvi. * 


§ 150.0(o)1H&I: Airflow Measurement and Sound Ratings of Whole-Dwelling Unit Ventilation Systems. The airflow required per § 150.0(o)1C must 
be measured by using a flow hood, flow grid, or other airflow measuring device at the fan’s inlet or outlet terminals/grilles per Reference 
Residential Appendix RA3.7. Whole-Dwelling unit ventilation systems must be rated for sound per ASHRAE 62.2 §7.2 at no less than the 
minimum airflow rate required by §150.0(o)1C.


 
§ 150.0(o)2: 


Field Verification and Diagnostic Testing. Whole-Dwelling Unit ventilation airflow, vented range hood airflow and sound rating, 
and HRV and ERV fan efficacy must be verified in accordance with Reference Residential Appendix RA3.7. Vented range hoods 
must be verified per Reference Residential Appendix RA3.7.4.3 to confirm if it is rated by HVI or AHAM to comply with the airflow 
rates and sound requirements per §150.0(o)1G 


Pool and Spa Systems and Equipment: 
 


§ 110.4(a): 
Certification by Manufacturers. Any pool or spa heating system or equipment must be certified to have all of the following: compliance 
with the Appliance Efficiency Regulations and listing in MAEDbS; an on-off switch mounted outside of the heater that allows shutting off 
the heater without adjusting the thermostat setting; a permanent weatherproof plate or card with operating instructions; and must not 
use electric resistance heating. * 


§ 110.4(b)1: 
Piping. Any pool or spa heating system or equipment must be installed with at least 36 inches of pipe between the filter and the heater, or 
dedicated suction and return lines, or built-in or built-up connections to allow for future solar heating. 


§ 110.4(b)2: Covers. Outdoor pools or spas that have a heat pump or gas heater must have a cover. 


§ 110.4(b)3: 
Directional Inlets and Time Switches for Pools. Pools must have directional inlets that adequately mix the pool water, and a time 
switch that will allow all pumps to be set or programmed to run only during off-peak electric demand periods. 


§ 110.5: Pilot Light. Natural gas pool and spa heaters must not have a continuously burning pilot light. 


§ 150.0(p): 
Pool Systems and Equipment Installation. Residential pool systems or equipment must meet the specified requirements for pump 
sizing, flow rate, piping, filters, and valves. * 


Lighting: 
 


§ 110.9: 
Lighting Controls and Components. All lighting control devices and systems, ballasts, and luminaires must meet the applicable 
requirements of § 110.9. * 


§ 150.0(k)1A: Luminaire Efficacy. All installed luminaires must meet the requirements in Table 150.0-A, except lighting integral to exhaust fans, kitchen 
range hoods, bath vanity mirrors, and garage door openers; navigation lighting less than 5 watts; and lighting internal to drawers, cabinets, and linen 
closets with an efficacy of at least 45 lumens per watt. 


§ 150.0(k)1B: Screw based luminaires. Screw based luminaires must contain lamps that comply with Reference Joint Appendix JA8. * 


§ 150.0(k)1C: Recessed Downlight Luminaires in Ceilings. Luminaires recessed into ceilings must not contain screw based sockets, must be airtight, 
and must be sealed with a gasket or caulk. California Electrical Code § 410.116 must also be met. 


§ 150.0(k)1D: 
Light Sources in Enclosed or Recessed Luminaires. Lamps and other separable light sources that are not compliant with the JA8 
elevated temperature requirements, including marking requirements, must not be installed in enclosed or recessed luminaires. 


§ 150.0(k)1E: Blank Electrical Boxes. The number of electrical boxes that are more than five feet above the finished floor and do not contain a 
luminaire or other device shall be no more than the number of bedrooms. These boxes must be served by a dimmer, vacancy sensor 
control, low voltage wiring, or fan speed control. 


§ 150.0(k)1F: 
Lighting Integral to Exhaust Fans. Lighting integral to exhaust fans (except when installed by the manufacturer in kitchen exhaust 
hoods) must meet the applicable requirements of § 150.0(k). * 
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§ 150.0(k)1G: Screw based luminaires. Screw based luminaires must contain lamps that comply with Reference Joint Appendix JA8. * 
 


§ 150.0(k)1H: 
Light Sources in Enclosed or Recessed Luminaires. Lamps and other separable light sources that are not compliant with the JA8 
elevated temperature requirements, including marking requirements, must not be installed in enclosed or recessed luminaires. 


 
§ 150.0(k)1I: 


Light Sources in Drawers, Cabinets, and Linen Closets. Light sources internal to drawers, cabinetry or linen closets are not required 
to comply with Table 150.0-A or be controlled by vacancy sensors provided that they are rated to consume no more than 5 watts of 
power, emit no more than 150 lumens, and are equipped with controls that automatically turn the lighting off when the drawer, cabinet or 
linen closet is closed.


§ 150.0(k)2A: Interior Switches and Controls. All forward phase cut dimmers used with LED light sources must comply with NEMA SSL 7A. 
§ 150.0(k)2B: Interior Switches and Controls. Exhaust fans must be controlled separately from lighting systems. * 


§ 150.0(k)2A: 
Accessible Controls. Lighting must have readily accessible wall-mounted controls that allow the lighting to be manually turned 
on and off. * 


§ 150.0(k)2B: 
Multiple Controls. Controls must not bypass a dimmer, occupant sensor, or vacancy sensor function if the dimmer or sensor is installed 
to comply with § 150.0(k). 


§ 150.0(k)2C: Mandatory Requirements. Lighting controls must comply with the applicable requirements of § 110.9. 


§ 150.0(k)2D: 
Energy Management Control Systems. An energy management control system (EMCS) may be used to comply with dimming, 
occupancy, and control requirements if it provides the functionality of the specified control per § 110.9 and the physical controls specified 
in § 150.0(k)2A. 


§ 150.0(k)2E: 
Automatic Shutoff Controls. In bathrooms, garages, laundry rooms, utility rooms and walk-in closets, at least one installed luminaire 
must be controlled by an occupancy or vacancy sensor providing automatic-off functionality. Lighting inside drawers and cabinets with 
opaque fronts or doors must have controls that turn the light off when the drawer or door is closed. 


§ 150.0(k)2F: 
Dimmers. Lighting in habitable spaces (e.g., living rooms, dining rooms, kitchens, and bedrooms) must have readily accessible wall-
mounted dimming controls that allow the lighting to be manually adjusted up and down. Forward phase cut dimmers controlling LED light 
sources in these spaces must comply with NEMA SSL 7A. 


§ 150.0(k)2K: Independent controls. Integrated lighting of exhaust fans shall be controlled independently from the fans. Lighting under cabinets or 
shelves, lighting in display cabinets, and switched outlets must be controlled separately from ceiling-installed lighting. 


§ 150.0(k)3A: 
Residential Outdoor Lighting. For single-family residential buildings, outdoor lighting permanently mounted to a residential building, or to
other buildings on the same lot, must have a manual on/off switch and either a photocell and motion sensor or automatic time switch 
control) or an astronomical time clock. An energy management control system that provides the specified control functionality and meets all 
applicable requirements may be used to meet these requirements. 


§ 150.0(k)4: 
Internally illuminated address signs. Internally illuminated address signs must either comply with § 140.8 or consume no more than 5
watts of power. 


§ 150.0(k)5: 
Residential Garages for Eight or More Vehicles. Lighting for residential parking garages for eight or more vehicles must comply with the 
applicable requirements for nonresidential garages in §§ 110.9, 130.0, 130.1, 130.4, 140.6, and 141.0.


Solar Readiness: 


§ 110.10(a)1: 
Single-family Residences. Single-family residences located in subdivisions with 10 or more single-family residences and where the 
application for a tentative subdivision map for the residences has been deemed complete and approved by the enforcement agency, 
which do not have a photovoltaic system installed, must comply with the requirements of § 110.10(b)-(e). 


§110.10(b)1A: 


Minimum Solar Zone Area. The solar zone must have a minimum total area as described below. The solar zone must comply with 
access, pathway, smoke ventilation, and spacing requirements as specified in Title 24, Part 9 or other parts of Title 24 or in any 
requirements adopted by a local jurisdiction. The solar zone total area must be comprised of areas that have no dimension less than 5 
feet and are no less than 80 square feet each for buildings with roof areas less than or equal to 10,000 square feet or no less than 160 
square feet each for buildings with roof areas greater than 10,000 square feet. For single-family residences, the solar zone must be 
located on the roof or overhang of the building and have a total area no less than 250 square feet. * 


§ 110.10(b)2: Azimuth. All sections of the solar zone located on steep-sloped roofs must have an azimuth between 90-300° of true north. 


§ 110.10(b)3A: 
Shading. The solar zone must not contain any obstructions, including but not limited to: vents, chimneys, architectural features, and roof 
mounted equipment. * 


§ 110.10(b)3B: 
Shading. Any obstruction located on the roof or any other part of the building that projects above a solar zone must be located at least twice the 
horizontal distance of the height difference between the highest point of the obstruction and the horizontal projection of the nearest point of the 
solar zone, measured in the vertical plane. * 


§ 110.10(b)4: 
Structural Design Loads on Construction Documents. For areas of the roof designated as a solar zone, the structural design loads for 
roof dead load and roof live load must be clearly indicated on the construction documents.


§ 110.10(c): 
Interconnection Pathways. The construction documents must indicate: a location reserved for inverters and metering equipment and a 
pathway reserved for routing of conduit from the solar zone to the point of interconnection with the electrical service; and for single-family 
residences and central water-heating systems, a pathway reserved for routing plumbing from the solar zone to the water-heating system.


§ 110.10(d): 
Documentation. A copy of the construction documents or a comparable document indicating the information from § 110.10(b)-(c) must be 
provided to the occupant. 


§ 110.10(e)1: Main Electrical Service Panel. The main electrical service panel must have a minimum busbar rating of 200 amps. 


§ 110.10(e)2: 
Main Electrical Service Panel. The main electrical service panel must have a reserved space to allow for the installation of a double pole 
circuit breaker for a future solar electric installation. The reserved space must be permanently marked as “For Future Solar Electric.”    


Electric and Energy Storage Ready: 
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§ 150.0(s) 
Energy Storage System (ESS) Ready. All single-family residences must meet all of the following: Either ESS-ready interconnection 
equipment with backed up capacity of 60 amps or more and four or more ESS supplied branch circuits, or a dedicated raceway from the 
main service to a subpanel that supplies the branch circuits in § 150.0(s); at least four branch circuits must be identified and have their 
source collocated at a single panelboard suitable to be supplied by the ESS, with one circuit supplying the refrigerator, one lighting circuit 
near the primary exit, and one circuit supplying a sleeping room receptacle outlet; main panelboard must have a minimum busbar rating of 
225 amps; sufficient space must be reserved to allow future installation of a system isolation equipment/transfer switch within 3’ of the main 
panelboard, with raceways installed between the panelboard and the switch location to allow the connection of backup power source. 


§ 150.0(t) 
Heat Pump Space Heater Ready. Systems using gas or propane furnaces to serve individual dwelling units must include: A dedicated 
unobstructed 240V branch circuit wiring installed within 3’ of the furnace with circuit conductors rated at least 30 amps with the blank cover 
identified as “240V ready;” and a reserved main electrical service panel space to allow for the installation of a double pole circuit breaker 
permanently marked as “For Future 240V use.” 


§ 150.0(u) 
Electric Cooktop Ready. Systems using gas or propane cooktop to serve individual dwelling units must include: A dedicated unobstructed
240V branch circuit wiring installed within 3’ of the cooktop with circuit conductors rated at least 50 amps with the blank cover identified as 
“240V ready;” and a reserved main electrical service panel space to allow for the installation of a double pole circuit breaker permanently 
marked as “For Future 240V use.” 


§ 150.0(v) 
Electric Clothes Dryer Ready. Clothes dryer locations with gas or propane plumbing to serve individual dwelling units must include: A 
dedicated unobstructed 240V branch circuit wiring installed within 3’ of the dryer location with circuit conductors rated at least 30 amps with 
the blank cover identified as “240V ready;” and a reserved main electrical service panel space to allow for the installation of a double pole 
circuit breaker permanently marked as “For Future 240V use.” 


 
 *Exceptions may apply. 







HVAC SYSTEM HEATING AND COOLING LOADS SUMMARY 
Project Name Date 


System Name Floor Area 
 


ENGINEERING CHECKS SYSTEM LOAD 
Number of Systems   COIL COOLING PEAK COIL HTG. PEAK 
Heating System  CFM Sensible Latent CFM Sensible 


Output per System  Total Room Loads      
Total Output (Btuh)  Return Vented Lighting      
Output (Btuh/sqft)  Return Air Ducts      


Cooling System Return Fan      
Output per System  Ventilation      
Total Output (Btuh)  Supply Fan      
Total Output (Tons)  Supply Air Ducts      
Total Output (Btuh/sqft)        
Total Output (sqft/Ton)  TOTAL SYSTEM LOAD      


Air System   
CFM per System  HVAC EQUIPMENT SELECTION 
Airflow (cfm)       
Airflow (cfm/sqft)       
Airflow (cfm/Ton)       
Outside Air (%)  Total Adjusted System Output      
Outside Air (cfm/sqft)  (Adjusted for Peak Design conditions)      


Note: values above given at ARI conditions TIME OF SYSTEM PEAK     
HEATING SYSTEM PSYCHROMETRICS (Airstream Temperatures at Time of Heating Peak) 


         


   


 


 


 
 


  
 


        


         
  


 


    


      


         
COOLING SYSTEM PSYCHROMETRICS (Airstream Temperatures at Time of Cooling Peak) 


         
 


 
   


 


 
         


         
  


 


    


      


         


60,000


99,301


0 cfm


0


1,117


0.0


0


55 / 54 ºF


5/1/2026


448.7


26.7


0


Aug 3 PM


0


108,771


0.00


Mitsubishi PUMY-P60NKMU


55 / 54 ºF


0


75 / 62 ºF


0


1,117


3,553


0


0


68 ºF


120,000


826


New Residence at 15303 Earlham St


60,000


75 / 62 ºF


102,630


826


11,246


39 ºF


11,246


Heating Coil


0


105 ºF


2,461


10.0


 HVAC 4,487


0


97,066


Outside Air


102,630


77,057


75,404


68 ºF


0


3,365


108,771


Jan 1 AM


47.0%


2


0.00


Outside Air


Cooling Coil


26.7


75 / 62 ºF


0


0 cfm


68 ºF


105 ºF


78 / 67 ºF


120,000


0.0%


3,365
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2022 Single-Family Residential Mandatory Requirements Summary 


5/6/22 


NOTE: Single-family residential buildings subject to the Energy Codes must comply with all applicable mandatory measures, regardless of the compliance approach 
used. Review the respective section for more information.  
(04/2022) 


Building Envelope: 


§ 110.6(a)1: 
Air Leakage. Manufactured fenestration, exterior doors, and exterior pet doors must limit air leakage to 0.3 CFM per square foot or 
less when tested per NFRC-400, ASTM E283, or AAMA/WDMA/CSA 101/I.S.2/A440-2011. * 


§ 110.6(a)5: Labeling. Fenestration products and exterior doors must have a label meeting the requirements of § 10-111(a). 


§ 110.6(b): 
Field fabricated exterior doors and fenestration products must use U-factors and solar heat gain coefficient (SHGC) values from 
Tables 110.6-A, 110.6-B, or JA4.5 for exterior doors. They must be caulked and/or weather-stripped. *


§ 110.7: 
Air Leakage. All joints, penetrations, and other openings in the building envelope that are potential sources of air leakage must be 
caulked, gasketed, or weather stripped. 


§ 110.8(a): Insulation Certification by Manufacturers. Insulation must be certified by the Department of Consumer Affairs, Bureau of Household 
Goods and Services (BHGS). 


§ 110.8(g): Insulation Requirements for Heated Slab Floors. Heated slab floors must be insulated per the requirements of § 110.8(g). 


§ 110.8(i): 
Roofing Products Solar Reflectance and Thermal Emittance. The thermal emittance and aged solar reflectance values of the 
roofing material must meet the requirements of § 110.8(i) and be labeled per §10-113 when the installation of a cool roof is specified 
on the CF1R. 


§ 110.8(j): Radiant Barrier. When required, radiant barriers must have an emittance of 0.05 or less and be certified to the Department of Consumer
Affairs. 


§ 150.0(a): 


Roof Deck, Ceiling and Rafter Roof Insulation. Roof decks in newly constructed attics in climate zones 4 and 8-16 area-weighted 
average U-factor not exceeding U-0.184. Ceiling and rafter roofs minimum R-22 insulation in wood-frame ceiling; or area-weighted average 
U-factor must not exceed 0.043. Rafter roof alterations minimum R-19 or area-weighted average U-factor of 0.054 or less. Attic access 
doors must have permanently attached insulation using adhesive or mechanical fasteners. The attic access must be gasketed to 
prevent air leakage. Insulation must be installed in direct contact with a roof or ceiling which is sealed to limit infiltration and exfiltration 
as specified in § 110.7, including but not limited to placing insulation either above or below the roof deck or on top of a drywall ceiling. *


§ 150.0(b): Loose-fill Insulation. Loose fill insulation must meet the manufacturer’s required density for the labeled R-value. 


§ 150.0(c): 
Wall Insulation. Minimum R-13 insulation in 2x4 inch wood framing wall or have a U-factor of 0.102 or less, or R-20 in 2x6 inch wood 
framing or have a U-factor of 0.071 or less. Opaque non-framed assemblies must have an overall assembly U-factor not exceeding 0.102. 
Masonry walls must meet Tables 150.1-A or B. *


§ 150.0(d): Raised-floor Insulation. Minimum R-19 insulation in raised wood framed floor or 0.037 maximum U-factor. *


§ 150.0(f): 
Slab Edge Insulation. Slab edge insulation must meet all of the following: have a water absorption rate, for the insulation material alone 
without facings, no greater than 0.3 percent; have a water vapor permeance no greater than 2.0 perm per inch; be protected from
physical damage and UV light deterioration; and, when installed as part of a heated slab floor, meet the requirements of § 110.8(g). 


§ 150.0(g)1: 
Vapor Retarder. In climate zones 1 through 16, the earth floor of unvented crawl space must be covered with a Class I or Class II 
vapor retarder. This requirement also applies to controlled ventilation crawl space for buildings complying with the exception to
§150.0(d). 


§ 150.0(g)2: 
Vapor Retarder. In climate zones 14 and 16, a Class I or Class II vapor retarder must be installed on the conditioned space side of 
all insulation in all exterior walls, vented attics, and unvented attics with air-permeable insulation. 


§ 150.0(q): 
Fenestration Products. Fenestration, including skylights, separating conditioned space from unconditioned space or outdoors must have 
a maximum U-factor of 0.45; or area-weighted average U-factor of all fenestration must not exceed 0.45. *


Fireplaces, Decorative Gas Appliances, and Gas Log: 
§ 110.5(e) Pilot Light. Continuously burning pilot lights are not allowed for indoor and outdoor fireplaces. 
§ 150.0(e)1: Closable Doors. Masonry or factory-built fireplaces must have a closable metal or glass door covering the entire opening of the firebox.


§ 150.0(e)2: 
Combustion Intake. Masonry or factory-built fireplaces must have a combustion outside air intake, which is at least six square inches in 
area and is equipped with a readily accessible, operable, and tight-fitting damper or combustion-air control device. *


§ 150.0(e)3: Flue Damper. Masonry or factory-built fireplaces must have a flue damper with a readily accessible control. *


Space Conditioning, Water Heating, and Plumbing System: 


§ 110.0-§ 110.3: 
Certification. Heating, ventilation, and air conditioning (HVAC) equipment, water heaters, showerheads, faucets, and all other 
regulated appliances must be certified by the manufacturer to the California Energy Commission. *


§ 110.2(a): HVAC Efficiency. Equipment must meet the applicable efficiency requirements in Table 110.2-A through Table 110.2-N. *


§ 110.2(b): 
Controls for Heat Pumps with Supplementary Electric Resistance Heaters. Heat pumps with supplementary electric resistance 
heaters must have controls that prevent supplementary heater operation when the heating load can be met by the heat pump alone;
and in which the cut-on temperature for compression heating is higher than the cut-on temperature for supplementary heating, and
the cut-off temperature for compression heating is higher than the cut-off temperature for supplementary heating. *


§ 110.2(c): 
Thermostats. All heating or cooling systems not controlled by a central energy management control system (EMCS) must have a 
setback thermostat. *


§ 110.3(c)3: 
Insulation. Unfired service water heater storage tanks and solar water-heating backup tanks must have adequate insulation, or tank 
surface heat loss rating. 


§ 110.3(c)6: 
Isolation Valves. Instantaneous water heaters with an input rating greater than 6.8 kBtu per hour (2 kW) must have isolation valves with
hose bibbs or other fittings on both cold and hot water lines to allow for flushing the water heater when the valves are closed.
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§ 110.5:
Pilot Lights. Continuously burning pilot lights are prohibited for natural gas: fan-type central furnaces; household cooking appliances 
(except appliances without an electrical supply voltage connection with pilot lights that consume less than 150 Btu per hour ); and pool and 
spa heaters. *


§ 150.0(h)1: 
Building Cooling and Heating Loads. Heating and/or cooling loads are calculated in accordance with the ASHRAE Handbook, 
Equipment Volume, Applications Volume, and Fundamentals Volume; the SMACNA Residential Comfort System Installation 
Standards Manual; or the ACCA Manual J using design conditions specified in § 150.0(h)2. 


§ 150.0(h)3A: Clearances. Air conditioner and heat pump outdoor condensing units must have a clearance of at least five feet from the outlet of any 
dryer. 


§ 150.0(h)3B:
Liquid Line Drier. Air conditioners and heat pump systems must be equipped with liquid line filter driers if required, as specified by the 
manufacturer’s instructions. 


§ 150.0(j)1: 
Water Piping, Solar Water-heating System Piping, and Space Conditioning System Line Insulation. All domestic hot water 
piping must be insulated as specified in § 609.11 of the California Plumbing Code. *  


§ 150.0(j)2:
Insulation Protection. Piping insulation must be protected from damage, including that due to sunlight, moisture, equipment` 
maintenance, and wind as required by §120.3(b). Insulation exposed to weather must be water retardant and protected from UV light (no 
adhesive tapes). Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned space must
include, or be protected by, a Class I or Class II vapor retarder. Pipe insulation buried below grade must be installed in a waterproof and 
non-crushable casing or sleeve. 


§ 150.0(n)1: 


Gas or Propane Water Heating Systems. Systems using gas or propane water heaters to serve individual dwelling units must 
designate a space at least 2.5’ x 2.5’ x 7’ suitable for the future installation of a heat pump water heater, and meet electrical and 
plumbing requirements, based on the distance between this designated space and the water heater location; and a condensate drain no 
more than 2” higher than the base of the water heater 


§ 150.0(n)3: 
Solar Water-heating Systems. Solar water-heating systems and collectors must be certified and rated by the Solar Rating and 
Certification Corporation (SRCC), the International Association of Plumbing and Mechanical Officials, Research and Testing (IAPMO 
R&T), or by a listing agency that is approved by the executive director. 


Ducts and Fans: 


§ 110.8(d)3: 
Ducts. Insulation installed on an existing space-conditioning duct must comply with § 604.0 of the California Mechanical Code (CMC). If a
contractor installs the insulation, the contractor must certify to the customer, in writing, that the insulation meets this requirement. 


§ 150.0(m)1: 


CMC Compliance. All air-distribution system ducts and plenums must meet CMC §§ 601.0-605.0 and ANSI/SMACNA-006-2006 HVAC 
Duct Construction Standards Metal and Flexible 3rd Edition. Portions of supply-air and return-air ducts and plenums must be insulated to 
R-6.0 or higher; ducts located entirely in conditioned space as confirmed through field verification and diagnostic testing (RA3.1.4.3.8) 
do not require insulation. Connections of metal ducts and inner core of flexible ducts must be mechanically fastened. Openings must be 
sealed with mastic, tape, or other duct-closure system that meets the applicable UL requirements, or aerosol sealant that meets UL 723. 
The combination of mastic and either mesh or tape must be used to seal openings greater than ¼”, If mastic or tape is used. Building 
cavities, air handler support platforms, and plenums designed or constructed with materials other than sealed sheet metal, duct board or 
flexible duct must not be used to convey conditioned air. Building cavities and support platforms may contain ducts; ducts installed in 
these spaces must not be compressed. *


§ 150.0(m)2: 
Factory-Fabricated Duct Systems. Factory-fabricated duct systems must comply with applicable requirements for duct construction, 
connections, and closures; joints and seams of duct systems and their components must not be sealed with cloth back rubber adhesive 
duct tapes unless such tape is used in combination with mastic and draw bands. 


§ 150.0(m)3: 
Field-Fabricated Duct Systems. Field-fabricated duct systems must comply with applicable requirements for: pressure-sensitive tapes, 
mastics, sealants, and other requirements specified for duct construction. 


§ 150.0(m)7: Backdraft Damper. Fan systems that exchange air between the conditioned space and outdoors must have backdraft or automatic 
dampers. 


§ 150.0(m)8: 
Gravity Ventilation Dampers. Gravity ventilating systems serving conditioned space must have either automatic or readily accessible, 
manually operated dampers in all openings to the outside, except combustion inlet and outlet air openings and elevator shaft vents. 


§ 150.0(m)9: 
Protection of Insulation. Insulation must be protected from damage due tosunlight, moisture, equipment maintenance, and wind. 
Insulation exposed to weather must be suitable for outdoor service (e.g., protected by aluminum, sheet metal, painted canvas, or plastic 
cover). Cellular foam insulation must be protected as above or painted with a water retardant and solar radiation-resistant coating. 


§ 150.0(m)10: Porous Inner Core Flex Duct. Porous inner cores of flex ducts must have a non-porous layer or air barrier between the inner core and 
outer vapor barrier.


§ 150.0(m)11: 
Duct System Sealing and Leakage Test. When space conditioning systems use forced air duct systems to supply conditioned air to an 
occupiable space, the ducts must be sealed and duct leakage tested, as confirmed through field verification and diagnostic testing, in 
accordance with Reference Residential Appendix RA3.1. 


§ 150.0(m)12: 
Air Filtration. Space conditioning systems with ducts exceeding 10 feet and the supply side of ventilation systems must have MERV 13 
or equivalent filters. Filters for space conditioning systems must have a two inch depth or can be one inch if sized per Equation 150.0-A. 
Clean-filter pressure drop and labeling must meet the requirements in §150.0(m)12. Filters must be accessible for regular service. Filter 
racks or grilles must use gaskets, sealing, or other means to close gaps around the inserted filters to and prevents air from bypassing the 
filter. * 
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§ 150.0(m)13: 


Space Conditioning System Airflow Rate and Fan Efficacy. Space conditioning systems that use ducts to supply cooling must have 
a hole for the placement of a static pressure probe, or a permanently installed static pressure probe in the supply plenum. Airflow must 


 ton of nominal cooling capacity, and an air-handling unit fan efficacy  0.45 watts per CFM for gas furnace air 
handlers and  0.58 watts per CFM for all others. Small duct high velocity systems must provide an airflow  250 CFM per ton of nominal 
cooling capacity, and an air-
Reference Residential Appendix RA3.3. *


Ventilation and Indoor Air Quality: 


§ 150.0(o)1: 
Requirements for Ventilation and Indoor Air Quality. All dwelling units must meet the requirements of ASHRAE Standard 62.2, 
Ventilation and Acceptable Indoor Air Quality in Residential Buildings subject to the amendments specified in § 150.0(o)1. * 


§ 150.0(o)1B: 
Central Fan Integrated (CFI) Ventilation Systems. Continuous operation of CFI air handlers is not allowed to provide the whole-
dwelling unit ventilation airflow required per §150.0(o)1C. A motorized damper(s) must be installed on the ventilation duct(s) that
prevents all airflow through the space conditioning duct system when the damper(s) is closed andcontrolled per §150.0(o)1Biii&iv. CFI 
ventilation systems must have controls that track outdoor air ventilation run time, and either open or close the motorized damper(s) for 
compliance with §150.0(o)1C.


§ 150.0(o)1C: 
Whole-Dwelling Unit Mechanical Ventilation for Single-Family Detached and townhouses . Single-family detached dwelling units, 
and attached dwelling units not sharing ceilings or floors with other dwelling units, occupiable spaces, public garages, or commercial 
spaces must have mechanical ventilation airflow specified in § 150.0(o)1Ci-iii. 


§ 150.0(o)1G: Local Mechanical Exhaust. Kitchens and bathrooms must have local mechanical exhaust; nonenclosed kitchens must have demand-
controlled exhaust system meeting requirements of §150.0(o)1Giii,enclosed kitchens and bathrooms can use demand-controlled or 
continuous exhaust meeting §150.0(o)1Giii-iv. Airflow must be measured by the installer per §150.0(o)1Gv, and rated for sound per 
§150.0(o)1Gvi. * 


§ 150.0(o)1H&I: Airflow Measurement and Sound Ratings of Whole-Dwelling Unit Ventilation Systems. The airflow required per § 150.0(o)1C must 
be measured by using a flow hood, flow grid, or other airflow measuring device at the fan’s inlet or outlet terminals/grilles per Reference 
Residential Appendix RA3.7. Whole-Dwelling unit ventilation systems must be rated for sound per ASHRAE 62.2 §7.2 at no less than the 
minimum airflow rate required by §150.0(o)1C.


§ 150.0(o)2: 
Field Verification and Diagnostic Testing. Whole-Dwelling Unit ventilation airflow, vented range hood airflow and sound rating, 
and HRV and ERV fan efficacy must be verified in accordance with Reference Residential Appendix RA3.7. Vented range hoods 
must be verified per Reference Residential Appendix RA3.7.4.3 to confirm if it is rated by HVI or AHAM to comply with the airflow
rates and sound requirements per §150.0(o)1G


Pool and Spa Systems and Equipment: 


§ 110.4(a): 
Certification by Manufacturers. Any pool or spa heating system or equipment must be certified to have all of the following: compliance 
with the Appliance Efficiency Regulations and listing in MAEDbS; an on-off switch mounted outside of the heater that allows shutting off 
the heater without adjusting the thermostat setting; a permanent weatherproof plate or card with operating instructions; and must not 
use electric resistance heating. * 


§ 110.4(b)1: 
Piping. Any pool or spa heating system or equipment must be installed with at least 36 inches of pipe between the filter and the heater, or 
dedicated suction and return lines, or built-in or built-up connections to allow for future solar heating. 


§ 110.4(b)2: Covers. Outdoor pools or spas that have a heat pump or gas heater must have a cover. 


§ 110.4(b)3: 
Directional Inlets and Time Switches for Pools. Pools must have directional inlets that adequately mix the pool water, and a time 
switch that will allow all pumps to be set or programmed to run only during off-peak electric demand periods. 


§ 110.5: Pilot Light. Natural gas pool and spa heaters must not have a continuously burning pilot light. 


§ 150.0(p): 
Pool Systems and Equipment Installation. Residential pool systems or equipment must meet the specified requirements for pump 
sizing, flow rate, piping, filters, and valves. *


Lighting: 


§ 110.9: 
Lighting Controls and Components. All lighting control devices and systems, ballasts, and luminaires must meet the applicable 
requirements of § 110.9. *


§ 150.0(k)1A: Luminaire Efficacy. All installed luminaires must meet the requirements in Table 150.0-A, except lighting integral to exhaust fans, kitchen 
range hoods, bath vanity mirrors, and garage door openers; navigation lighting less than 5 watts; and lighting internal to drawers, cabinets, and linen 
closets with an efficacy of at least 45 lumens per watt. 


§ 150.0(k)1B: Screw based luminaires. Screw based luminaires must contain lamps that comply with Reference Joint Appendix JA8. *


§ 150.0(k)1C: Recessed Downlight Luminaires in Ceilings. Luminaires recessed into ceilings must not contain screw based sockets, must be airtight, 
and must be sealed with a gasket or caulk. California Electrical Code § 410.116 must also be met. 


§ 150.0(k)1D: 
Light Sources in Enclosed or Recessed Luminaires. Lamps and other separable light sources that are not compliant with the JA8 
elevated temperature requirements, including marking requirements, must not be installed in enclosed or recessed luminaires. 


§ 150.0(k)1E: Blank Electrical Boxes. The number of electrical boxes that are more than five feet above the finished floor and do not contain a 
luminaire or other device shall be no more than the number of bedrooms. These boxes must be served by a dimmer, vacancy sensor 
control, low voltage wiring, or fan speed control. 


§ 150.0(k)1F: 
Lighting Integral to Exhaust Fans. Lighting integral to exhaust fans (except when installed by the manufacturer in kitchen exhaust 
hoods) must meet the applicable requirements of § 150.0(k). *
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§ 150.0(k)1G: Screw based luminaires. Screw based luminaires must contain lamps that comply with Reference Joint Appendix JA8. *


§ 150.0(k)1H: 
Light Sources in Enclosed or Recessed Luminaires. Lamps and other separable light sources that are not compliant with the JA8 
elevated temperature requirements, including marking requirements, must not be installed in enclosed or recessed luminaires. 


§ 150.0(k)1I: 
Light Sources in Drawers, Cabinets, and Linen Closets. Light sources internal to drawers, cabinetry or linen closets are not required 
to comply with Table 150.0-A or be controlled by vacancy sensors provided that they are rated to consume no more than 5 watts of
power, emit no more than 150 lumens, and are equipped with controls that automatically turn the lighting off when the drawer, cabinet or 
linen closet is closed.


§ 150.0(k)2A: Interior Switches and Controls. All forward phase cut dimmers used with LED light sources must comply with NEMA SSL 7A. 
§ 150.0(k)2B: Interior Switches and Controls. Exhaust fans must be controlled separately from lighting systems. *


§ 150.0(k)2A: 
Accessible Controls. Lighting must have readily accessible wall-mounted controls that allow the lighting to be manually turned 
on and off. * 


§ 150.0(k)2B: 
Multiple Controls. Controls must not bypass a dimmer, occupant sensor, or vacancy sensor function if the dimmer or sensor is installed 
to comply with § 150.0(k). 


§ 150.0(k)2C: Mandatory Requirements. Lighting controls must comply with the applicable requirements of § 110.9. 


§ 150.0(k)2D: 
Energy Management Control Systems. An energy management control system (EMCS) may be used to comply with dimming, 
occupancy, and control requirements if it provides the functionality of the specified control per § 110.9 and the physical controls specified 
in § 150.0(k)2A. 


§ 150.0(k)2E: 
Automatic Shutoff Controls. In bathrooms, garages, laundry rooms, utility rooms and walk-in closets, at least one installed luminaire 
must be controlled by an occupancy or vacancy sensor providing automatic-off functionality. Lighting inside drawers and cabinets with 
opaque fronts or doors must have controls that turn the light off when the drawer or door is closed. 


§ 150.0(k)2F: 
Dimmers. Lighting in habitable spaces (e.g., living rooms, dining rooms, kitchens, and bedrooms) must have readily accessible wall-
mounted dimming controls that allow the lighting to be manually adjusted up and down. Forward phase cut dimmers controlling LED light 
sources in these spaces must comply with NEMA SSL 7A. 


§ 150.0(k)2K: Independent controls. Integrated lighting of exhaust fans shall be controlled independently from the fans. Lighting under cabinets or 
shelves, lighting in display cabinets, and switched outlets must be controlled separately from ceiling-installed lighting. 


§ 150.0(k)3A: 
Residential Outdoor Lighting. For single-family residential buildings, outdoor lighting permanently mounted to a residential building, or to
other buildings on the same lot, must have a manual on/off switch and either a photocell and motion sensor or automatic time switch 
control) or an astronomical time clock. An energy management control system that provides the specified control functionality and meets all 
applicable requirements may be used to meet these requirements. 


§ 150.0(k)4: 
Internally illuminated address signs. Internally illuminated address signs must either comply with § 140.8 or consume no more than 5
watts of power. 


§ 150.0(k)5: 
Residential Garages for Eight or More Vehicles. Lighting for residential parking garages for eight or more vehicles must comply with the 
applicable requirements for nonresidential garages in §§ 110.9, 130.0, 130.1, 130.4, 140.6, and 141.0.


Solar Readiness: 


§ 110.10(a)1: 
Single-family Residences. Single-family residences located in subdivisions with 10 or more single-family residences and where the 
application for a tentative subdivision map for the residences has been deemed complete and approved by the enforcement agency,
which do not have a photovoltaic system installed, must comply with the requirements of § 110.10(b)-(e). 


§110.10(b)1A: 


Minimum Solar Zone Area. The solar zone must have a minimum total area as described below. The solar zone must comply with 
access, pathway, smoke ventilation, and spacing requirements as specified in Title 24, Part 9 or other parts of Title 24 or in any 
requirements adopted by a local jurisdiction. The solar zone total area must be comprised of areas that have no dimension less than 5 
feet and are no less than 80 square feet each for buildings with roof areas less than or equal to 10,000 square feet or no less than 160 
square feet each for buildings with roof areas greater than 10,000 square feet. For single-family residences, the solar zone must be 
located on the roof or overhang of the building and have a total area no less than 250 square feet. *


§ 110.10(b)2: Azimuth. All sections of the solar zone located on steep-sloped roofs must have an azimuth between 90-300° of true north. 


§ 110.10(b)3A: 
Shading. The solar zone must not contain any obstructions, including but not limited to: vents, chimneys, architectural features, and roof
mounted equipment. *


§ 110.10(b)3B: 
Shading. Any obstruction located on the roof or any other part of the building that projects above a solar zone must be located at least twice the 
horizontal distance of the height difference between the highest point of the obstruction and the horizontal projection of the nearest point of the 
solar zone, measured in the vertical plane. *


§ 110.10(b)4: 
Structural Design Loads on Construction Documents. For areas of the roof designated as a solar zone, the structural design loads for 
roof dead load and roof live load must be clearly indicated on the construction documents.


§ 110.10(c): 
Interconnection Pathways. The construction documents must indicate: a location reserved for inverters and metering equipment and a 
pathway reserved for routing of conduit from the solar zone to the point of interconnection with the electrical service; and for single-family 
residences and central water-heating systems, a pathway reserved for routing plumbing from the solar zone to the water-heating system.


§ 110.10(d): 
Documentation. A copy of the construction documents or a comparable document indicating the information from § 110.10(b)-(c) must be 
provided to the occupant. 


§ 110.10(e)1: Main Electrical Service Panel. The main electrical service panel must have a minimum busbar rating of 200 amps. 


§ 110.10(e)2: 
Main Electrical Service Panel. The main electrical service panel must have a reserved space to allow for the installation of a double pole 
circuit breaker for a future solar electric installation. The reserved space must be permanently marked as “For Future Solar Electric.”    


Electric and Energy Storage Ready: 
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§ 150.0(s) 
Energy Storage System (ESS) Ready. All single-family residences must meet all of the following: Either ESS-ready interconnection 
equipment with backed up capacity of 60 amps or more and four or more ESS supplied branch circuits, or a dedicated raceway from the 
main service to a subpanel that supplies the branch circuits in § 150.0(s); at least four branch circuits must be identified and have their 
source collocated at a single panelboard suitable to be supplied by the ESS, with one circuit supplying the refrigerator, one lighting circuit 
near the primary exit, and one circuit supplying a sleeping room receptacle outlet; main panelboard must have a minimum busbar rating of 
225 amps; sufficient space must be reserved to allow future installation of a system isolation equipment/transfer switch within 3’ of the main 
panelboard, with raceways installed between the panelboard and the switch location to allow the connection of backup power source.


§ 150.0(t) 
Heat Pump Space Heater Ready. Systems using gas or propane furnaces to serve individual dwelling units must include: A dedicated 
unobstructed 240V branch circuit wiring installed within 3’ of the furnace with circuit conductors rated at least 30 amps with the blank cover 
identified as “240V ready;” and a reserved main electrical service panel space to allow for the installation of a double pole circuit breaker 
permanently marked as “For Future 240V use.”


§ 150.0(u) 
Electric Cooktop Ready. Systems using gas or propane cooktop to serve individual dwelling units must include: A dedicated unobstructed
240V branch circuit wiring installed within 3’ of the cooktop with circuit conductors rated at least 50 amps with the blank cover identified as 
“240V ready;” and a reserved main electrical service panel space to allow for the installation of a double pole circuit breaker permanently 
marked as “For Future 240V use.”


§ 150.0(v) 
Electric Clothes Dryer Ready. Clothes dryer locations with gas or propane plumbing to serve individual dwelling units must include: A 
dedicated unobstructed 240V branch circuit wiring installed within 3’ of the dryer location with circuit conductors rated at least 30 amps with 
the blank cover identified as “240V ready;” and a reserved main electrical service panel space to allow for the installation of a double pole 
circuit breaker permanently marked as “For Future 240V use.”


 *Exceptions may apply. 





