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ENGINEERING

3381 Walnut Blvd. Ste. 220

Brentwood, CA 94513

Office:  925.516.3502

Fax: 925.262.4662

PLEASE NOTE THE REVISION NUMBER AND

DATE ARE FOR ENERGY SHEETS ONLY.

ADVANCED

J. Peek Ext. 23

W021420

March 31, 2023

6

5

4

3

2

1

ENERGY CALCULATIONS

NOTE: THE LOADS SHOWN ARE ONLY ONE OF THE

CRITERIA AFFECTING THE SELECTION OF HVAC

EQUIPMENT.  OTHER RELEVANT DESIGN FACTORS SUCH AS

AIRFLOW, OUTDOOR DESIGN TEMPERATURES, COIL

SIZING, AVAILABILITY OF EQUIPMENT, OVERSIZING

MARGIN, ETC. MUST ALSO BE CONSIDERED.  IT IS THE

HVAC DESIGNER'S RESPONSIBILITY TO CONSIDER ALL

FACTORS WHEN SELECTING THE HVAC EQUIPMENT.

MECHANICAL CONTRACTOR MUST WARRANT THE

INSTALLED SYSTEM TO MEET ALL ENERGY STAR

REQUIREMENTS IF APPLICABLE.  THE MINIMUM SIZE OF

THE RESIDENTIAL HEATING SYSTEMS IS REGULATED BY

THE CALIFORNIA BUILDING CODE (CBC), SECTION 310.11.

THE CBC REQUIRES THAT THE HEATING SYSTEM BE

CAPABLE OF MAINTAINING A TEMPERATURE OF 70° AT A

DISTANCE THREE FEET ABOVE THE FLOOR THROUGHOUT

THE CONDITIONED SPACE OF THE BUILDING.  DP

ADVANCED ENGINEERING, INC. DOES NOT WARRANT OR

ASSUME RESPONSIBILITY FOR PERFORMANCE OR

INSTALLATION OF ANY EQUIPMENT LABELED OR ALLUDED

TO ON ANY CALCULATION PRODUCED BY DP ADVANCED

ENGINEERING, INC.  BUILDER AND ALL SUB-CONTRACTORS

WORKING ON THE PROJECT INVOLVING TITLE-24

UNDERSTAND AND ACCEPT ALL ASPECTS OF THE TITLE-24

SUBMITTED TO BUILDING DEPARTMENT PERTAINING TO

THEIR WORK.  ALL SUB-CONTRACTORS ARE RESPONSIBLE

TO CONTACT THE BUILDER AND DP ADVANCED

ENGINEERING, INC. BEFORE BEGINNING WORK IF THERE

IS ANY ERROR IN ANY CALCULATION THAT WOULD

PREVENT THE SUB-CONTRACTOR FROM WARRANTING THE

PERFORMANCE OF HIS PRODUCT WHICH INCLUDED ANY

ENERGY STAR PROCEDURES.

J. Bennett Ext. 26

Sheet Description:

Initial Issue Date:

Project Manager:

Job No.

Sheet No.

Energy Analyst:

EC

CONTEMPORARY

STUDIO
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3381 Walnut Blvd. Ste. 220

Brentwood, CA 94513

Office:  925.516.3502

Fax: 925.262.4662

PLEASE NOTE THE REVISION NUMBER AND

DATE ARE FOR ENERGY SHEETS ONLY.

ADVANCED
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ENERGY CALCULATIONS

NOTE: THE LOADS SHOWN ARE ONLY ONE OF THE

CRITERIA AFFECTING THE SELECTION OF HVAC

EQUIPMENT.  OTHER RELEVANT DESIGN FACTORS SUCH AS

AIRFLOW, OUTDOOR DESIGN TEMPERATURES, COIL

SIZING, AVAILABILITY OF EQUIPMENT, OVERSIZING

MARGIN, ETC. MUST ALSO BE CONSIDERED.  IT IS THE

HVAC DESIGNER'S RESPONSIBILITY TO CONSIDER ALL

FACTORS WHEN SELECTING THE HVAC EQUIPMENT.

MECHANICAL CONTRACTOR MUST WARRANT THE

INSTALLED SYSTEM TO MEET ALL ENERGY STAR

REQUIREMENTS IF APPLICABLE.  THE MINIMUM SIZE OF

THE RESIDENTIAL HEATING SYSTEMS IS REGULATED BY

THE CALIFORNIA BUILDING CODE (CBC), SECTION 310.11.

THE CBC REQUIRES THAT THE HEATING SYSTEM BE

CAPABLE OF MAINTAINING A TEMPERATURE OF 70° AT A

DISTANCE THREE FEET ABOVE THE FLOOR THROUGHOUT

THE CONDITIONED SPACE OF THE BUILDING.  DP

ADVANCED ENGINEERING, INC. DOES NOT WARRANT OR

ASSUME RESPONSIBILITY FOR PERFORMANCE OR

INSTALLATION OF ANY EQUIPMENT LABELED OR ALLUDED

TO ON ANY CALCULATION PRODUCED BY DP ADVANCED

ENGINEERING, INC.  BUILDER AND ALL SUB-CONTRACTORS

WORKING ON THE PROJECT INVOLVING TITLE-24

UNDERSTAND AND ACCEPT ALL ASPECTS OF THE TITLE-24

SUBMITTED TO BUILDING DEPARTMENT PERTAINING TO

THEIR WORK.  ALL SUB-CONTRACTORS ARE RESPONSIBLE

TO CONTACT THE BUILDER AND DP ADVANCED

ENGINEERING, INC. BEFORE BEGINNING WORK IF THERE

IS ANY ERROR IN ANY CALCULATION THAT WOULD

PREVENT THE SUB-CONTRACTOR FROM WARRANTING THE

PERFORMANCE OF HIS PRODUCT WHICH INCLUDED ANY

ENERGY STAR PROCEDURES.

J. Bennett Ext. 26

Sheet Description:

Initial Issue Date:

Project Manager:

Job No.

Sheet No.

Energy Analyst:

ECM

2022 SINGLE FAMILY RESIDENTIAL
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3381 Walnut Blvd. Ste. 220

Brentwood, CA 94513

Office:  925.516.3502

Fax: 925.262.4662

PLEASE NOTE THE REVISION NUMBER AND

DATE ARE FOR ENERGY SHEETS ONLY.
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ENERGY CALCULATIONS

NOTE: THE LOADS SHOWN ARE ONLY ONE OF THE

CRITERIA AFFECTING THE SELECTION OF HVAC

EQUIPMENT.  OTHER RELEVANT DESIGN FACTORS SUCH AS

AIRFLOW, OUTDOOR DESIGN TEMPERATURES, COIL

SIZING, AVAILABILITY OF EQUIPMENT, OVERSIZING

MARGIN, ETC. MUST ALSO BE CONSIDERED.  IT IS THE

HVAC DESIGNER'S RESPONSIBILITY TO CONSIDER ALL

FACTORS WHEN SELECTING THE HVAC EQUIPMENT.

MECHANICAL CONTRACTOR MUST WARRANT THE

INSTALLED SYSTEM TO MEET ALL ENERGY STAR

REQUIREMENTS IF APPLICABLE.  THE MINIMUM SIZE OF

THE RESIDENTIAL HEATING SYSTEMS IS REGULATED BY

THE CALIFORNIA BUILDING CODE (CBC), SECTION 310.11.

THE CBC REQUIRES THAT THE HEATING SYSTEM BE

CAPABLE OF MAINTAINING A TEMPERATURE OF 70° AT A

DISTANCE THREE FEET ABOVE THE FLOOR THROUGHOUT

THE CONDITIONED SPACE OF THE BUILDING.  DP

ADVANCED ENGINEERING, INC. DOES NOT WARRANT OR

ASSUME RESPONSIBILITY FOR PERFORMANCE OR

INSTALLATION OF ANY EQUIPMENT LABELED OR ALLUDED

TO ON ANY CALCULATION PRODUCED BY DP ADVANCED

ENGINEERING, INC.  BUILDER AND ALL SUB-CONTRACTORS

WORKING ON THE PROJECT INVOLVING TITLE-24

UNDERSTAND AND ACCEPT ALL ASPECTS OF THE TITLE-24

SUBMITTED TO BUILDING DEPARTMENT PERTAINING TO

THEIR WORK.  ALL SUB-CONTRACTORS ARE RESPONSIBLE

TO CONTACT THE BUILDER AND DP ADVANCED

ENGINEERING, INC. BEFORE BEGINNING WORK IF THERE

IS ANY ERROR IN ANY CALCULATION THAT WOULD

PREVENT THE SUB-CONTRACTOR FROM WARRANTING THE

PERFORMANCE OF HIS PRODUCT WHICH INCLUDED ANY

ENERGY STAR PROCEDURES.

J. Bennett Ext. 26
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 1 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

GENERAL INFORMATION

01 Project Name Danville ADU Contemporary Studio

02 Run Title Title 24 Analysis

03 Project Location Varies

04 City Danville, CA 05 Standards Version 2022

06 Zip code 94526 07 Software Version CBECC-Res 2022.2.1

08 Climate Zone 12 09 Front Orientation (deg/ Cardinal) All orientations

10 Building Type Single family 11 Number of Dwelling Units 1

12 Project Scope Newly Constructed 13 Number of Bedrooms 1

14 Addition Cond. Floor Area (ft2) 0 15 Number of Stories 1

16 Existing Cond. Floor Area (ft2) n/a 17 Fenestration Average U-factor 0.3

18 Total Cond. Floor Area (ft2) 640 19 Glazing Percentage (%) 17.30%

20 ADU Bedroom Count n/a

COMPLIANCE RESULTS

01 Building Complies with Computer Performance

02 This building incorporates features that require field testing and/or verification by a certified HERS rater under the supervision of a CEC-approved HERS provider.

03 This building incorporates one or more Special Features shown below
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 2 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

ENERGY DESIGN RATINGS

Energy Design Ratings Compliance Margins

Source Energy
(EDR1)

Efficiency1 EDR
(EDR2efficiency)

Total2 EDR
(EDR2total)

Source Energy
(EDR1)

Efficiency1 EDR
(EDR2efficiency)

Total2 EDR
(EDR2total)

Standard Design 41 44.1 58.6

Proposed Design

North Facing 33.8 40.4 56.4 7.2 3.7 2.2

East Facing 34 41.4 57 7 2.7 1.6

South Facing 33.5 39.6 55.9 7.5 4.5 2.7

West Facing 34.1 43 57.9 6.9 1.1 0.7

RESULT3: PASS

1Efficiency EDR includes improvements like a better building envelope and more efficient equipment
2Total EDR includes efficiency and demand response measures such as photovoltaic (PV) system and batteries
3Building complies when source energy, efficiency and total compliance margins are greater than or equal to zero and unmet load hour limits are not exceeded

• Standard Design PV Capacity: 0.00 kWdc
• Proposed PV Capacity Scaling: North (0.00 kWdc) East (0.00 kWdc) South (0.00 kWdc) West (0.00 kWdc)
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 3 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

ENERGY USE SUMMARY

Energy Use
Standard Design Source

Energy (EDR1) (kBtu/ft2 -yr)
Standard Design TDV Energy

(EDR2) (kTDV/ft2 -yr)
Proposed Design Source

Energy (EDR1) (kBtu/ft2 -yr)
Proposed Design TDV Energy

(EDR2) (kTDV/ft2 -yr)
Compliance

Margin (EDR1)
Compliance

Margin (EDR2)

Space Heating 7.13 31.36 3.26 24.98 3.87 6.38

Space Cooling 1.06 31.57 0.99 33.34 0.07 -1.77

IAQ Ventilation 0.87 9.28 1.38 14.79 -0.51 -5.51

Water Heating 3.59 37.82 2.64 27.67 0.95 10.15

Self
Utilization/Flexibility

Credit
0 0

North Facing
Efficiency Compliance

Total
12.65 110.03 8.27 100.78 4.38 9.25

Space Heating 7.13 31.36 3.24 24.63 3.89 6.73

Space Cooling 1.06 31.57 1.14 36.21 -0.08 -4.64

IAQ Ventilation 0.87 9.28 1.38 14.79 -0.51 -5.51

Water Heating 3.59 37.82 2.64 27.67 0.95 10.15

Self
Utilization/Flexibility

Credit
0 0

East Facing Efficiency
Compliance Total 12.65 110.03 8.4 103.3 4.25 6.73
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 4 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

ENERGY USE SUMMARY

Energy Use
Standard Design Source

Energy (EDR1) (kBtu/ft2 -yr)
Standard Design TDV Energy

(EDR2) (kTDV/ft2 -yr)
Proposed Design Source

Energy (EDR1) (kBtu/ft2 -yr)
Proposed Design TDV Energy

(EDR2) (kTDV/ft2 -yr)
Compliance

Margin (EDR1)
Compliance

Margin (EDR2)

Space Heating 7.13 31.36 3.12 23.56 4.01 7.8

Space Cooling 1.06 31.57 0.99 32.77 0.07 -1.2

IAQ Ventilation 0.87 9.28 1.38 14.79 -0.51 -5.51

Water Heating 3.59 37.82 2.64 27.67 0.95 10.15

Self
Utilization/Flexibility

Credit
0 0

South Facing
Efficiency Compliance

Total
12.65 110.03 8.13 98.79 4.52 11.24

Space Heating 7.13 31.36 3.19 24.44 3.94 6.92

Space Cooling 1.06 31.57 1.26 40.32 -0.2 -8.75

IAQ Ventilation 0.87 9.28 1.38 14.79 -0.51 -5.51

Water Heating 3.59 37.82 2.64 27.67 0.95 10.15

Self
Utilization/Flexibility

Credit
0 0

West Facing Efficiency
Compliance Total 12.65 110.03 8.47 107.22 4.18 2.81
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 5 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

ENERGY USE INTENSITY

Standard Design (kBtu/ft2 - yr ) Proposed Design (kBtu/ft2 - yr ) Compliance Margin (kBtu/ft2 - yr ) Margin Percentage

North Facing

Gross EUI1 32.25 26.59 5.66 17.55

Net EUI2 32.25 26.59 5.66 17.55

East Facing

Gross EUI1 32.25 26.84 5.41 16.78

Net EUI2 32.25 26.84 5.41 16.78

South Facing

Gross EUI1 32.25 26.41 5.84 18.11

Net EUI2 32.25 26.41 5.84 18.11

West Facing

Gross EUI1 32.25 26.94 5.31 16.47

Net EUI2 32.25 26.94 5.31 16.47

Notes
    1. Gross EUI is Energy Use Total (not including PV) / Total Building Area.
    2. Net EUI is Energy Use Total (including PV) / Total Building Area.
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 6 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

REQUIRED PV SYSTEMS

01 02 03 04 05 06 07 08 09 10 11 12

DC System Size
(kWdc) Exception Module Type Array Type Power Electronics CFI Azimuth

(deg)
Tilt

Input
Array Angle

(deg)
Tilt: (x in

12)
Inverter Eff.

(%)

Annual
Solar Access

(%)

0 Standard (14-17%) Fixed none true n/a n/a n/a n/a n/a

REQUIRED SPECIAL FEATURES

The following are features that must be installed as condition for meeting the modeled energy performance for this computer analysis.

• PV exception 2: No PV required when minimum PV size (Section 150.1(c)14) < 1.8 kWdc (0 kW)
• Indoor air quality, balanced fan
• IAQ Ventilation System Heat Recovery: minimum 67 SRE and 73 ASRE
• IAQ Ventilation System: supply outside air inlet, filter, and H/ERV cores accessible per RACM Reference Manual
• IAQ Ventilation System: fault indicator display
• Insulation below roof deck
• Window overhangs and/or fins
• Northwest Energy Efficiency Alliance (NEEA) rated heat pump water heater; specific brand/model, or equivalent, must be installed

HERS FEATURE SUMMARY

The following is a summary of the features that must be field-verified by a certified HERS Rater as a condition for meeting the modeled energy performance for this computer analysis. Additional
detail is provided in the buildng tables below. Registered CF2Rs and CF3Rs are required to be completed in the HERS Registry

• Indoor air quality ventilation
• Kitchen range hood
• Minimum Airflow
• Verified SEER/SEER2
• Verified Refrigerant Charge
• Fan Efficacy Watts/CFM
• Verified HSPF
• Verified heat pump rated heating capacity
• Duct leakage testing
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 7 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

BUILDING - FEATURES INFORMATION

01 02 03 04 05 06 07

Project Name Conditioned Floor Area (ft2)
Number of Dwelling

Units Number of Bedrooms Number of Zones Number of Ventilation
Cooling Systems

Number of Water
Heating Systems

Danville ADU Contemporary
Studio 640 1 1 1 0 1

ZONE INFORMATION

01 02 03 04  05 06 07

Zone Name Zone Type HVAC System Name Zone Floor Area (ft2) Avg. Ceiling Height Water Heating System 1 Status

Accessory Unit Conditioned HVAC System 1 640 10 DHW System 1 New

OPAQUE SURFACES

01 02 03 04 05 06 07 08

Name Zone Construction Azimuth Orientation Gross Area (ft2)
Window and Door

Area (ft2) Tilt (deg)

Front Wall Accessory Unit Exterior 2x6 Wall R-21 0 Front 320 74 90

Left Wall Accessory Unit Exterior 2x6 Wall R-21 90 Left 200 9 90

Back Wall Accessory Unit Exterior 2x6 Wall R-21 180 Back 320 19 90

Right Wall Accessory Unit Exterior 2x6 Wall R-21 270 Right 200 9 90

Ceiling Below Attic Accessory Unit R-38 Attic Ceiling n/a n/a 640 n/a n/a

ATTIC

01 02 03 04 05 06 07 08

Name Construction Type Roof Rise (x in 12) Roof Reflectance Roof Emittance Radiant Barrier Cool Roof

Attic Attic Roof Ventilated 4 0.1 0.85 No No
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 8 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

FENESTRATION / GLAZING

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Name Type Surface Orientation Azimuth Width
(ft)

Height
(ft) Mult.

Area
(ft2)

U-factor U-factor
Source SHGC SHGC Source Exterior Shading

Front Door Window Front Wall Front 0 3 8 1 24 0.32 NFRC 0.16 NFRC Bug Screen

FamilyRm 5050 Window Front Wall Front 0 5 5 1 25 0.3 NFRC 0.23 NFRC Bug Screen

Bedroom 5050 Window Front Wall Front 0 5 5 1 25 0.3 NFRC 0.23 NFRC Bug Screen

Kitchen 3030 Window Left Wall Left 90 3 3 1 9 0.3 NFRC 0.23 NFRC Bug Screen

Bathroom 2020 Window Back Wall Back 180 2 2 1 4 0.3 NFRC 0.23 NFRC Bug Screen

DiningRm 5030 Window Back Wall Back 180 5 3 1 15 0.3 NFRC 0.23 NFRC Bug Screen

Bedroom 3030 Window Right Wall Right 270 3 3 1 9 0.3 NFRC 0.23 NFRC Bug Screen

OVERHANGS AND FINS

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Window
Overhang Left Fin Right Fin

Depth Dist Up Left Extent Right
Extent Flap Ht. Depth Top Up Dist L Bot Up Depth Top Up Dist R Bot Up

Front Door 6 0 2 2 0 0 0 0 0 0 0 0 0

FamilyRm 5050 4 0 2 2 0 0 0 0 0 0 0 0 0

Bedroom 5050 1 0 2 2 0 0 0 0 0 0 0 0 0

Kitchen 3030 1 0 2 2 0 0 0 0 0 0 0 0 0

Bathroom 2020 1 0 2 2 0 0 0 0 0 0 0 0 0

DiningRm 5030 1 0 2 2 0 0 0 0 0 0 0 0 0
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CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                      (Page 9 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

OVERHANGS AND FINS

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Window
Overhang Left Fin Right Fin

Depth Dist Up Left Extent Right
Extent Flap Ht. Depth Top Up Dist L Bot Up Depth Top Up Dist R Bot Up

Bedroom 3030 1 0 2 2 0 0 0 0 0 0 0 0 0

SLAB FLOORS

01 02 03 04 05 06 07 08

Name Zone Area (ft2) Perimeter (ft) Edge Insul. R-value
and Depth

Edge Insul. R-value
and Depth Carpeted Fraction Heated

Slab On Grade Accessory Unit 640 104 none 0 80% No

OPAQUE SURFACE CONSTRUCTIONS

01 02 03 04  05 06 07 08

Construction Name Surface Type Construction Type Framing Total Cavity
R-value

Interior / Exterior
Continuous

R-value
U-factor Assembly Layers

Exterior 2x6 Wall R-21 Exterior Walls Wood Framed Wall 2x6 @ 16 in. O. C. R-21 None / None 0.065

Inside Finish: Gypsum Board
Cavity / Frame: R-21 / 2x6

Sheathing / Insulation: Wood
Siding/sheathing/decking

Exterior Finish: 3 Coat Stucco

Attic Roof Attic Roofs Wood Framed
Ceiling

2x4 Top Chord of Roof Truss
@ 24 in. O. C. R-13 None / None 0.078

Roofing: Light Roof (Asphalt Shingle)
Roof Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-13.0 / 2x4 Top Chrd

Around Roof Joists: R-0.0 insul.

R-38 Attic Ceiling Ceilings (below
attic)

Wood Framed
Ceiling

2x4 Bottom Chord of Truss
@ 24 in. O. C. R-38 None / None 0.025

Over Ceiling Joists: R-28.9 insul.
Cavity / Frame: R-9.1 / 2x4 Btm Chrd

Inside Finish: Gypsum Board

223-P010038750A-000-000-0000000-0000 2023-03-31 08:33:37 CalCERTS inc.TOWN O
F D

ANVILL
E U

SE O
NLY



CERTIFICATE OF COMPLIANCE - RESIDENTIAL PERFORMANCE COMPLIANCE METHOD                                                                                                                                         CF1R-PRF-01E
Project Name: Danville ADU Contemporary Studio Calculation Date/Time: 2023-03-30T18:32:03-07:00                                    (Page 10 of 13)
Calculation Description: Title 24 Analysis Input File Name: Danville ADU_Contemporary_Studio.ribd22

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2022 Residential Compliance Report Version: 2022.0.000
Schema Version: rev 20220901

Report Generated: 2023-03-30   18:32:45

BUILDING ENVELOPE - HERS VERIFICATION

01 02 03 04 05

Quality Insulation Installation (QII) High R-value Spray Foam Insulation Building Envelope Air Leakage CFM50 CFM50

Not Required Not Required N/A n/a n/a

WATER HEATING SYSTEMS

01 02 03 04 05 06 07 08 09

Name System Type Distribution Type Water Heater Name Number of Units Solar Heating
System

Compact
Distribution HERS Verification Water Heater

Name (#)

DHW System 1 Domestic Hot
Water (DHW) Standard Heat Pump WH 1 n/a None n/a Heat Pump WH (1)

WATER HEATERS - NEEA HEAT PUMP

01 02 03 04 05 06 07 08

Name # of Units Tank Vol. (gal) NEEA Heat Pump
Brand

NEEA Heat Pump
Model Tank Location Duct Inlet Air Source Duct Outlet Air Source

Heat Pump WH 1 40 Rheem RheemPROPH40T2R
H37515 Outside Outside Outside

WATER HEATING - HERS VERIFICATION

01 02 03 04 05 06 07

Name Pipe Insulation Parallel Piping Compact Distribution Compact Distribution
Type Recirculation Control Shower Drain Water Heat

Recovery

DHW System 1 - 1/1 Not Required Not Required Not Required None Not Required Not Required
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SPACE CONDITIONING SYSTEMS

01 02 03 04 05 06 07 08 09

Name System Type Heating Unit Name Heating Equipment
Count Cooling Unit Name Cooling Equipment

Count Fan Name Distribution Name Required
Thermostat Type

HVAC System 1 Heat pump
heating cooling PEAD-A24AA7 1 PEAD-A24AA7 1 HVAC Fan System

1
Distribution

System 1 Setback

HVAC - HEAT PUMPS

01 02 03 04 05 06 07 08 09 10 11 12 13

Name System Type Number of
Units

Heating Cooling
Zonally

Controlled
Compressor

Type HERS VerificationEfficiency
Type

HSPF /
HSPF2 /

COP
Cap 47 Cap 17 Efficiency

Type
SEER /
SEER2

EER /
EER /
CEER

PEAD-A24AA7 Central split HP 1 HSPF 10.8 26000 14800 EERSEER 19.6 11.7 Not Zonal Single
Speed

PEAD-A24AA7-hers-
htpump

HVAC HEAT PUMPS - HERS VERIFICATION

01 02 03 04 05 06 07 08 09

Name Verified Airflow Airflow Target Verified EER/EER2 Verified
SEER/SEER2

Verified Refrigerant
Charge

Verified
HSPF/HSPF2

Verified Heating
Cap 47

Verified Heating
Cap 17

PEAD-A24AA7-hers-
htpump Required 350 Not Required Required Yes Yes Yes Yes

HVAC - DISTRIBUTION SYSTEMS

01 02 03 04 05 06 07 08 09 10 11 12

Name Type Design Type
Duct Ins. R-value Duct Location Surface Area

Bypass Duct Duct Leakage HERS Verification
Supply Return Supply Return Supply Return

Distribution
System 1

Unconditioned
attic Non-Verified R-6 R-6 Attic Attic n/a n/a No Bypass Duct Sealed and Tested Distribution

System 1-hers-dist
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HVAC DISTRIBUTION - HERS VERIFICATION

01 02 03 04 05 06 07 08 09

Name Duct Leakage
Verification

Duct Leakage
Target (%)

Verified Duct
Location

Verified Duct
Design Buried Ducts Deeply Buried

Ducts
Low-leakage Air

Handler

Low Leakage
Ducts Entirely in

Conditioned
Space

Distribution
System 1-hers-dist Yes 5.0 Not Required Not Required Not Required Credit not taken Not Required No

HVAC - FAN SYSTEMS

01 02 03 04

Name Type Fan Power (Watts/CFM) Name

HVAC Fan System 1 HVAC Fan 0.45 HVAC Fan System 1-hers-fan

HVAC FAN SYSTEMS - HERS VERIFICATION

01 02 03

Name Verified Fan Watt Draw Required Fan Efficacy (Watts/CFM)

HVAC Fan System 1-hers-fan Required 0.45

INDOOR AIR QUALITY (IAQ) FANS

01 02 03 04 05 06 07 08 09

Dwelling Unit Airflow (CFM) Fan Efficacy
(W/CFM) IAQ Fan Type

Includes
Heat/Energy

Recovery?

IAQ Recovery
Effectiveness - SRE

Includes Fault
Indicator Display? HERS Verification Status

SFam IAQVentRpt
1-1 49 0.816326 Balanced Yes 73 No Yes
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DOCUMENTATION AUTHOR'S DECLARATION STATEMENT

1. I certify that this Certificate of Compliance documentation is accurate and complete.
Documentation Author Name: Documentation Author Signature:

Company: Signature Date:

Address: CEA/ HERS Certification Identification (If applicable):

City/State/Zip: Phone:

RESPONSIBLE PERSON'S DECLARATION STATEMENT
I certify the following under penalty of perjury, under the laws of the State of California:

1. I am eligible under Division 3 of the Business and Professions Code to accept responsibility for the building design identified on this Certificate of Compliance.
2. I certify that the energy features and performance specifications identified on this Certificate of Compliance conform to the requirements of Title 24, Part 1 and Part 6 of the California Code of Regulations.
3. The building design features or system design features identified on this Certificate of Compliance are consistent with the information provided on other applicable compliance documents, worksheets,

calculations, plans and specifications submitted to the enforcement agency for approval with this building permit application.
Responsible Designer Name: Responsible Designer Signature:

Company: Date Signed:

Address: License:

City/State/Zip: Phone:

 

Easy to Verify
at CalCERTS.com

Jason E Bennett

DP Advanced Engineering

3381 Walnut Blvd. Ste. 220

Brentwood, CA 94513

2023-03-30 19:18:04

R19-21-30042

925-516-3502

William Wood

William Wood Architects

301 Hartz Ave #203

Danville, CA 94526

2023-03-31 08:33:37

C13874

925-820-8233

Digitally signed by CalCERTS.  This digital signature is provided in order to secure the content of this registered document, and in no way implies

Registration Provider responsibility for the accuracy of the information.
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EXTERIOR WALLS:

ENVELOPE INSULATION HERS VERIFICATIONS

R-21 IN 2x6

FOUNDATION:

ROOF OVER LIVING SPACE:

R-38 BETWEEN CEILING JOISTS

R-13 BETWEEN RAFTERS

SLAB, NOT INSULATED

MAXIMUM WINDOW PERFORMANCE VALUES (U-FACTOR / SHGC)

WINDOW PERFORMANCE

WINDOWS: .30/.23

FRENCH DOORS: .32/.16

DOMESTIC HOT WATER

INDOOR AIR QUALITY VENTILATION

KITCHEN RANGE HOOD

VERIFIED REFRIGERANT CHARGE

VERIFIED SEER [19.6]

VERIFIED HEAT PUMP RATED HEATING CAPACITY

VERIFIED HSPF [10.8]

DUCT LEAKAGE TESTING [5%]

RHEEM 40-GALLON HEAT PUMP WATER HEATER OR EQUIV.

2.0 KW MINIMUM

SOLAR (STUDIO)

ACCEPTABLE ORIENTATION:

N

INDOOR AIR QUALITY

SPACE HEATING & COOLING

HEAT PUMP (10.2 HSPF, 19.6 SEER, 11.7 EER)

BROAN ERV100S ENERGY RECOVERY VENTILATOR OR EQUIV.

300°

130°

(NOT REQUIRED; CALCULATED SIZE IS <1.8 KW)

(DEGREES EAST OF TRUE NORTH)

DUCTS

SUPPLY AIR DUCTS IN ATTIC

DUCTS IN UNCONDITIONED SPACE TO HAVE R-6 INSULATION

MINIMUM AIRFLOW [350 CFM/TON]

FAN EFFICACY WATTS/CFM [0.45]

SOLAR (1 BEDROOM)

MITSUBISHI PEAD-A24AA7 + PUZ-A24NHA7

AHRI # 201754661

TOWN OF DANVILLE ADU

W021420

PROJECT:

JOB NO:

ADVANCED

ENGINEERING

STRUCTURAL ENGINEERING SOLUTIONS

TITLE 24 SUMMARY OF FEATURES

3-31-2023

J. BENNETT

DATE:

ANALYST:

3381 Walnut Blvd. Ste.220 Brentwood, CA 94513       PH:  925.516.3502       FX: 925.262.4662       W: WWW.ADVANCEDENGINEERINGINC.COM
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PROJECT: Town of Danville Studio ADU

ADDRESS: Danvile, California

JOB No.: W021420

DELTA: Permit Submittal

DATE:

CLIENT: Town of Danville

GOVERNING CODE:  California Building Code, 2022 Edition

CONSTRUCTION: One-Story Wood Framed Building

STRUCTURE:

Vertical Load System - Wood Framed Roof

Lateral Load System - Wood Framed Shear Walls

Structural Calculations 

March 24, 2023
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PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

STRUCTURAL MATERIALS:

Structural Steel:

W Shapes …………………………..…………………………………………..……………………ASTM A992, Fy = 50 ksi

Shapes (M, S, HP, C, MC, L) ……………….…………………..……………………………ASTM A572, Grade 50

Pipe …………………………………...…………………………………….……………………………..ASTM A53, Grade B

Tube (HSS) …………………………………...………………….………………………………………..ASTM A500, Grade B

Plates and Bars …………………………………………………………………………………………….ASTM A572, Grade 50

Welding …………………………………….…………………………………………………….Current AWS D1.1

Bolts - Unfinished …………………………………………..…………………………………………………..ASTM A307

Bolts - High Strength (HSB) …………………………………………..…………………………………………………..ASTM A325 SC/N/X

Threaded Rods …………………………………………..…………………………………………………..ASTM A449 

Light Gage Steel Studs and Joists …………………..……………………………………………..ASTM A653, Grade 50

Welding (Light Gage) …………………………………….…………………………………………………….Current AWS D1.3

Concrete:

Slab on Grade ………………………………………………………………….……………….2500 psi @ 28 Days

Foundation ………………….……………………………………………………………..2500 psi @ 28 Days

Tilt-Up Wall Panels ………………………………………………………………………..4000 psi @ 28 Days

Structural Concrete …………………...…………………………………………………………..3000 psi @ 28 Days

Reinforcing Steel (#3 Rebar) …………………………………………………………………………..ASTM A615, Grade 40

Reinforcing Steel (#4 & larger) ……………………………………………………………………..ASTM A615, Grade 60

Welding (Reinf.)…………………………………….…………………………………………………….Current AWS D1.4

Wood:

2" to 4" Thick x 2" and Wider ………………………………………………………………………………………….……………………….DF No. 2 or better

Joists and Planks …………………………...…………………………………………………..DF No. 2 or better

Beams and Stringers ……………………..……………………………………………………….DF No. 1 or better

Posts and Timbers …………………………………………………………………………DF No. 1 or better

Glu-lam Beams (simple span) ……………………………………………………………..2400F-V4 DF/DF

Glu-lam Beams (cantilevers) ……………………………………………………………………………2400F-V8 DF/DF

Sheathing ……………………………………………………………………………………….Exposure 1, Grade C-D, C-C

Soil: Concrete Mat Slab 3 1
Report By: Peters & Ross

Report #: 15154.002

13-Dec-19

Allowable Soil Bearing Pressure: 3000 psf (DL + LL)

Slab Cantilevered Length: 5.00 ft

Slab Span Length: 8.00 ft

Thickened Edge: 32.00 in (below top of slab)

STRUCTURAL CALCULATIONS ARE BASED ON THE FOLLOWING CRITERIA, UNLESS NOTED OTHERWISE
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PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

LOADING SCHEDULE:

Roof Dead Load: Max. Roof Pitch /12: 5 1.1
Roofing: Concrete Tile 1 10.8 psf

Sheathing: 1/2" Plywood 1 1.8 psf

Insulation: R38 Insulation Ceiling & R19 Insulation Roof Deck 4 1.0 psf

Framing: Trusses @ 24" o.c. 1 2.5 psf

Ceiling: 5/8" Gyp. Installed on Bottom of Roof Framing 1 2.8 psf

Sprinklers: Automatic Fire Sprinklers 1.0 psf

Misc: HVAC + Miscellaneous 2.1 psf

22.0 psf
Photovoltaic Dead Load:

Non-concurrent with Live Load 3.0 psf
Roof Live Load:

Sloped Roof (Reducible) 20.0 psf

Exterior Wall Load:

Wall Type: 2x6 @ 16 in, 5/8" Gyp, Insulated, 7/8" Stucco 4 17.0 psf

17.0
Interior Wall Load:

Wall Type: 2x4 @ 16 in, (2) 5/8" Gyp, Insulated 1 7.0 psf

STRUCTURAL CALCULATIONS ARE BASED ON THE FOLLOWING CRITERIA, UNLESS NOTED OTHERWISE
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PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SEISMIC LOADS: ASCE 7-16 SECTION 12.8 (EQUIV. LATERAL FORCE):

SITE INFORMATION:

Ss ……………………………………………………………………………………………………………..2.500
S1 …………………………………………………………………………………………………..1.200
Site Class………………………………………………………………………………………………………………D
Risk Category ………………………………..………….………………………………………………..II
Importance Factor ………………………………..………….………………………………………………..1.0

Site coefficients and adjusted maximum considered eq. spectral response accel. parameters
Fa ……………………….………………………...………………………………………………….1.200
Fv ……………………….………………………...………………………………………………….1.700

Table 11.4-1 Short-Period Site Coefficient Fa N= 5
Site Class Ss≤ 0.25 Ss= 0.50 Ss= 0.75 Ss= 1.00 Ss= 1.25 Ss≥ 1.50

A 0.8 0.8 0.8 0.8 0.8 0.8
B 0.9 0.9 0.9 0.9 0.9 0.9
C 1.3 1.3 1.2 1.2 1.2 1.2
D 1.6 1.4 1.2 1.1 1.0 1.0
E 2.4 1.7 1.3 1.2 1.2 1.2
F

Table 11.4-2 Short-Period Site Coefficient Fv N= 5
Site Class S1≤ 0.10 S1= 0.20 S1= 0.30 S1= 0.40 S1= 0.50 S1≥ 0.60

A 0.8 0.8 0.8 0.8 0.8 0.8
B 0.8 0.8 0.8 0.8 0.8 0.8
C 1.5 1.5 1.5 1.5 1.5 1.4
D 2.4 2.2 2 1.9 1.8 1.7
E 4.2 3.3 2.8 2.4 2.2 2
F

SMS=FaSS………...........…………………………………………………………………………….. 3.000 (EQ. 11.4-1)

SM1=FvS1………………………………………..............……………………………………………..2.040 (EQ. 11.4-2)

SDS=(2/3)SMS………………………………...............……………………………………………………..2.000  g (EQ. 11.4-3)

SD1=(2/3)SM1………………………………................……………………………………………………..1.360  g (EQ. 11.4-4)

Seismic Design Category Based on Short-Period Response Accelerations: 

1 OR 11 111 1V S1 IS GREATER THAN 0.75
A A A USE CATEGORY E
B B C PER CBC 1613.2.5
C C D USE CATEGORY D
D D D USE CATEGORY D

Seismic Design Category Based on 1-Second Response Accelerations: 

1 OR 11 111 1V S1 IS GREATER THAN 0.75
A A A USE CATEGORY E
B B C PER CBC 1613.2.5
C C D USE CATEGORY D
D D D USE CATEGORY D

SD1< 0.067g
0.067g ≤SD1< 0.133g

SDS< 0.167g

0.133g ≤SD1< 0.20g
0.20g ≤ SD1

VALUE OF SD1

ASCE 7-16 Sect. 11.4.2

ASCE 7-16 Sect. 11.4.2

Per Geotech Report

ASCE 7-16 Table 1.5-1

ASCE 7-16 Table 1.5-2

ASCE 7-16 Sect. 11.4.4

ASCE 7-16 Sect. 11.4.4

Site-Specific Response Analysis Required

Site-Specific Response Analysis Required

0.167g ≤SDS< 0.33g
0.33g ≤SDS< 0.50g

0.50g ≤ SDS

VALUE OF SDS
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PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SEISMIC LOADS: ASCE 7-16 SECTION 12.8 (CONT.): 4

BUILDING INFORMATION:
Building Height, hn………………………………………………………………………………………………………14.7 ft
Mean Roof Height, Hm……………………………………………………………………………………………12.3 ft 15
Eave Height, h………………………………………………………………………………………………………10.0 ft

Building Depth: Building Width:

Bldg Depth (Roof Level)……………………………………………………………………………………………………….25.0 ft Bldg Width (Roof Level)……………………………………………………………………………………………………….32.0 ft

EQUIVALENT LATERAL FORCE PROCEDURE:
Seismic Base Shear: Seismic Response Coefficient:

R (ASCE 7-16 Table 12.2-1)……………………………………………………………………………………………………………………………..6.5 CS=SDS/(R/I) …………………………………………………………………………………………0.308 (EQ. 12.8-2)

Ct………………………………………………………………………………………………………………………………0.020 CS=SD1/T(R/I) …………………………………………………………………………………………1.396 (EQ. 12.8-3)

X ………………………………………………………………………………………………………………..0.75 CS=0.044SDSI …………………………………………………………………………………………0.088 (EQ. 12.8-5)

Ta = Ct(hn)
X
…………………………………………………………………………………………………….0.15 sec CS=0.5S1/(R/I) …………………………………………………………………………………………0.092 (EQ. 12.8-6)

Seismic Base Shear:

V=CSW …...................................0.308 W (EQ. 12.8-1)

BUILDING WEIGHTS:

AREA (sq ft) WEIGHT (psf) TOTAL (lb) Building DL = 33802  lb

842 22.0 18545 Seismic Coef. = 0.308

0 15.0 0 k= 1.00

842 3.0 2526 Base Shear = 10401  lb

LENGTH (ft) WEIGHT (psf) TOTAL (lb)
114 17.0 8305
125 7.0 4426

15 %
   TOTAL ROOF LOAD (lb): 33802

CALCULATE SEISMIC SHEAR LOADS:

Level wx (lb) hx (ft) Fx (lb) Unit Shear (psf)

ROOF 33802 12.3 10401 12.4

S wi * hi
k
 = 416945

REDUNDANCY FACTOR (ASCE 7-16 SECTION 12.3.4):

Seismic Design Cat: USE CATEGORY E *Note: Refer to calculations on following sheets

Roof East/ West: 1.0 Roof North/South: 1.3

SUMMARY OF SEISMIC DESIGN LOADS:

SEISMIC UNIT Redundancy ASD DESIGN ASD DESIGN    

FORCE (lb) SHEAR (psf) Factor FORCE (lb) LOAD (psf)

Roof North/South 10401 12.4 1.3 9464 11.2

Roof East/West 10401 12.4 1.0 7280 8.6

Level Direction

  Roof Loads:
Roof Area 

Roof Top Deck

Linear Feet of Ext. Wall

Linear Feet of Int. Wall

SEISMIC BASE SHEAR:

  Roof Loads:

*Note: Approximate Fenestration Percentage:

Photovoltaic Area

10.1

Top Plate Height (ft)

VERTICAL DISTRIBUTION OF SEISMIC FORCES

Page 4 of 24
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PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

WIND ANALYSIS (ENCLOSED, PARTIALLY ENCLOSED AND OPEN BUILDINGS OF ALL HEIGHTS):

MAIN WIND-FORCE RESISTING SYSTEM:

Design Wind Speed………………………………………………………………………………. 95 mph
Wind Exposure…………………………………………………………………………………………………………..C
Site Elevation…………………………………………………………………………………………………………..Unknown Feet
Topographic factor, ASCE 7-10 Section 26.8.2 - 
Kzt (Assumed Flat Area)…………………………………………………………………………………………………………………1.00

BUILDING INFORMATION:

Building Height, hn………………………………………………………………………………………………………14.7 ft
Mean Roof Height, Hm……………………………………………………………………………………………12.3 ft 15
Eave Height, h………………………………………………………………………………………………………10.0 ft

Building Depth "B": Building Width "L":

Bldg Depth (Roof Level)……………………………………………………………………………………………………….25.0 ft Bldg Width (Roof Level)……………………………………………………………………………………………………….32.0 ft
Bldg Depth (Floor Level)……………………………………………………………………………………………………….0.0 ft Bldg Width (Floor Level)……………………………………………………………………………………………………….0.0 ft

DETERMINE WIND LOAD PARAMETERS: 1
DIRECTIONALITY FACTOR (Kd): 0.85 ** See ASCE 7-16 Section 26.6 and Table 26.6-1

TOPOGRAPHIC FACTOR (KZT): 1.00 ** See ASCE 7-16 Section 26.8 and Figure 26.8-1

GUST FACTOR (G): 0.85 ** See ASCE 7-16 Section 26.11.1

ENCLOSURE CLASSIFICATION Enclosed ** See ASCE 7-16 Section 26.12

INTERNAL PRESSURE (CGPI) 0.18 ** See ASCE 7-16 Section 26.12 and Table 26.13-1

GROUND ELEVATION FACTOR (Ke) 1.00 ** See ASCE 7-16 Table 26.9-1, Note 2

Table 26.10-1 Velocity Pressure Coefficients, Kz

VELOCITY COEFFICIENT (KZ): 0.85

B C D ** See ASCE 7-16 Table 26.10.1
15.0 0.57 0.85 1.03 N= 3 #N/A #N/A
20.0 0.62 0.90 1.08 #N/A #N/A 0.85
25.0 0.66 0.94 1.12
30.0 0.70 0.98 1.16
35.0 0.73 1.01 1.19
40.0 0.76 1.04 1.22
45.0 0.79 1.07 1.25
50.0 0.81 1.09 1.27
55.0 0.83 1.11 1.29
60.0 0.85 1.13 1.31

DETERMINE VELOCITY PRESSURE:
16.69 psf

Height Above 

Ground (ft)
Exposure Category

qz=0.00256 KZ KZT Kd KeV
2
:
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PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

WIND ANALYSIS (ENCLOSED, PARTIALLY ENCLOSED AND OPEN BUILDINGS OF ALL HEIGHTS):

DETERMINE WALL PRESSURE:
 Wall Pressure Coefficients, ASCE-7 (Figure 27..3-1)

Surface L/B Cp Use With

Windward Wall All Values 0.8 qZ

0-1 -0.5

2 -0.3

>4 -0.2
Side Wall All Values -0.7 qh

Level Direction L/B Values
Roof East/West 1.28

Level Direction L/B Values
Roof North/South 0.78

Windward Pressures: Leeward Pressures:

Plan North/South Plan North/South

CASE 1: 14.36 CASE 1: 4.09

CASE 2: 8.35 CASE 2: 10.10

Plan East/West Plan East/West

CASE 1: 14.36 CASE 1: 3.30

CASE 2: 8.35 CASE 2: 9.30

SUMMARY OF WIND FORCE DESIGN LOADS
WIND DEISGN UNIT ASD DESIGN ASD DESIGN    

FORCE (lb) SHEAR (plf) FORCE (lb) LOAD (plf)

Roof North/South 4305 135 2583 81

Roof East/West 3218 129 1931 77

0.80

Windward Cp Value

Windward CP Value
0.80

Leeward CP Value
-0.444

Leeward Wall qh

Determine Cp Values

Leeward CP Value

Level Direction

-0.500
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4 0

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SHEARWALL DESIGN: ROOF LEVEL1 1 1 1
Shearwall Framing: 3/8" CDX ply with 8d Nailing

1 2

DETERMINATION OF LATERAL DESIGN LOADS:

Grid Line Trib. Area ( sq ft): 375 467

Seismic Shear Load (psf): 8.6 8.6

Seismic Shear Force (lb): 3242 4038

Grid Line Trib. Width (ft): 10 15

Wind Design Load (plf): 77 77

Wind Design Force (lb): 772 1159

SHEARWALL LENGTHS:

Wall Length 1 (ft): 8.0 5.2

Wall Length 2 (ft): 7.4 4.0

Wall Length 3 (ft): 0.0 0.0

Wall Length 4 (ft): 0.0 0.0

Wall Length 5 (ft): 0.0 0.0

SHEARWALL RIGIDITY DESIGN:

Wall 1 Rigidity K i (kip/in): 5.12 4.42

Wall 2 Rigidity K i (kip/in): 4.58 2.99

Wall 3 Rigidity K i (kip/in):

Wall 4 Rigidity K i (kip/in):

Wall 5 Rigidity K i (kip/in):

NAILING DESIGN BASED ON SDPWS SECTION 4.3.4 CAPACITY ADJ:

Wall 1 Design Shear (plf): 214 466
Sec. 4.3.4.2 Capacity Reduction 1.00 1.00

Wall 2 Design Shear (plf): 206 436
Sec. 4.3.4.2 Capacity Reduction 1.00 0.93

Wall 3 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 

Wall 4 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 

Wall 5 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 214 466

Shear Capacity (plf): 260 490

Shear Designation #: Type 1 Type 3

REDUNDANCY FACTOR ANALYSIS (ASCE 7-16 SECTION 12.3.4):

Wall 1 Capacity (%): 0.24 0.30

Wall 2 Capacity (%): 0.23 0.23

Wall 3 Capacity (%):

Wall 4 Capacity (%):

Wall 5 Capacity (%):

Redundancy Factor: Use 1.0 Use 1.0

SHEAR LINE ID:
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4 0

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SHEARWALL DESIGN (CONT.): ROOF LEVEL1 1 1 1

1 2

SHEARWALL OVERTURNING DESIGN:

Wall Height (ft): 10.1 10.1

Wall Weight (psf): 17.0 17.0

Roof Trib. Width (ft): 2 2

Roof Weight (psf): 22.0 22.0

SEISMIC UPLIFT FORCE (lb): Load Combo (ASCE 7-16): (0.6-0.14*SDS)D+0.7E

Wall Dead Load (plf): 69 69

Wall 1 Uplift (lb): 1881 4521

Wall 2 Uplift (lb): 1826 3971

Wall 3 Uplift (lb):

Wall 4 Uplift (lb):

Wall 5 Uplift (lb):

WIND UPLIFT FORCE (lb): Load Combo (ASCE 7-16): 0.6D+0.6W

Wall Dead Load (plf): 129 129

Wall 1 Uplift (lb): -3 1014

Wall 2 Uplift (lb): 16 920

Wall 3 Uplift (lb):

Wall 4 Uplift (lb):

Wall 5 Uplift (lb):

HOLDOWN TYPE: 2 2

Wall 1 Holdown Type: HDU2 HDU5

Wall 2 Holdown Type: HDU2 HDU5

Wall 3 Holdown Type:

Wall 4 Holdown Type:

Wall 5 Holdown Type:

STORY DRIFT CHECK (Cd=4): Due to approximate nature of rigidity calculation methods, +/- 10% variation OK.

Wall 1 Defl. Check (in): 1.5 2.8

Wall 2 Defl. Check (in): 1.5 2.8

Wall 3 Defl. Check (in):

Wall 4 Defl. Check (in):

Wall 5 Defl. Check (in):

Wall 1 Drift Check (in): OK OK

Wall 1 Drift Check (in): OK OK

Wall 1 Drift Check (in):

Wall 1 Drift Check (in):

Wall 5 Drift Check (in):

AREA VERIFICATION CHECK: 

Seismic Trib Area Sum: 842  sq ft Trib Width Sum: 25  ft

SHEAR LINE ID:
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4 0

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SHEARWALL DESIGN: ROOF LEVEL1 1 1 1
Shearwall Framing: 3/8" CDX ply with 8d Nailing

A B

DETERMINATION OF LATERAL DESIGN LOADS:

Grid Line Trib. Area ( sq ft): 451 391

Seismic Shear Load (psf): 11.2 11.2

Seismic Shear Force (lb): 5069 4395

Grid Line Trib. Width (ft): 16 16

Wind Design Load (plf): 81 81

Wind Design Force (lb): 1291 1291

SHEARWALL LENGTHS:

Wall Length 1 (ft): 11.5 9.5

Wall Length 2 (ft): 0.0 0.0

Wall Length 3 (ft): 0.0 0.0

Wall Length 4 (ft): 0.0 0.0

Wall Length 5 (ft): 0.0 0.0

SHEARWALL RIGIDITY DESIGN:

Wall 1 Rigidity K i (kip/in): 13.50 10.63

Wall 2 Rigidity K i (kip/in):

Wall 3 Rigidity K i (kip/in):

Wall 4 Rigidity K i (kip/in):

Wall 5 Rigidity K i (kip/in):

NAILING DESIGN BASED ON SDPWS SECTION 4.3.4 CAPACITY ADJ:

Wall 1 Design Shear (plf): 441 463
Sec. 4.3.4.2 Capacity Reduction 1.00 1.00

Wall 2 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 

Wall 3 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 

Wall 4 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 

Wall 5 Design Shear (plf):
Sec. 4.3.4.2 Capacity Reduction 441 463

Shear Capacity (plf): 490 490

Shear Designation #: Type 3 Type 3

REDUNDANCY FACTOR ANALYSIS (ASCE 7-16 SECTION 12.3.4):

Wall 1 Capacity (%): 0.45

Wall 2 Capacity (%):

Wall 3 Capacity (%):

Wall 4 Capacity (%):

Wall 5 Capacity (%):

Redundancy Factor: Use 1.0 Use 1.3

SHEAR LINE ID:
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4 0

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SHEARWALL DESIGN (CONT.): ROOF LEVEL1 1 1 1

A B

SHEARWALL OVERTURNING DESIGN:

Wall Height (ft): 10.1 10.1

Wall Weight (psf): 17.0 17.0

Roof Trib. Width (ft): 0 0

Roof Weight (psf): 22.0 22.0

SEISMIC UPLIFT FORCE (lb): Load Combo (ASCE 7-16): (0.6-0.14*SDS)D+0.7E

Wall Dead Load (plf): 55 55

Wall 1 Uplift (lb): 4130 4404

Wall 2 Uplift (lb):

Wall 3 Uplift (lb):

Wall 4 Uplift (lb):

Wall 5 Uplift (lb):

WIND UPLIFT FORCE (lb): Load Combo (ASCE 7-16): 0.6D+0.6W

Wall Dead Load (plf): 103 103

Wall 1 Uplift (lb): 541 882

Wall 2 Uplift (lb):

Wall 3 Uplift (lb):

Wall 4 Uplift (lb):

Wall 5 Uplift (lb):

HOLDOWN TYPE: 2 2

Wall 1 Holdown Type: HDU5 HDU5

Wall 2 Holdown Type:

Wall 3 Holdown Type:

Wall 4 Holdown Type:

Wall 5 Holdown Type:

STORY DRIFT CHECK (Cd=4): Due to approximate nature of rigidity calculation methods, +/- 10% variation OK.

Wall 1 Defl. Check (in): 2.0 2.2

Wall 2 Defl. Check (in):

Wall 3 Defl. Check (in):

Wall 4 Defl. Check (in):

Wall 5 Defl. Check (in):

Wall 1 Drift Check (in): OK OK

Wall 1 Drift Check (in):

Wall 1 Drift Check (in):

Wall 1 Drift Check (in):

Wall 5 Drift Check (in):

AREA VERIFICATION CHECK: 

Seismic Trib Area Sum: 842  sq ft Trib Width Sum: 32  ft

SHEAR LINE ID:
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4 2 0

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

ROOF DIAPHRAGM DESIGN:

DIMENSIONS:

L = 32  ft

B  = 25  ft

B1 = 0  ft

L1 = 0  ft

FRAMING MATERIALS:

Plywood Panel Grade: 2 CD, CC

Minimum Nominal Framing Size: 2 x

Nominal Plywood Thickness: 15/32

Common Nail Size: 8 d

Wall framing size: 2x4

Specific Gravity of Framing Members: 0.5

LATERAL FORCE ALONG L SIDE: 281  plf LATERAL FORCE ALONG B SIDE: 277  plf
wL = 281  plf wB = 277  plf

ANALYSIS - The diaphragm is considered flexible if its maximum lateral deformation is more than 2x the average 

shearwall deflection of the associated story.

Diaphragm Ratio: L/B = 1.28 < 3 Diaphragm OK

ShearMAX along Side L:VL = wB*B /2*L = 108  plf

ShearMAX along Side B:VB = wL*L /2*B = 180  plf

Chord Forces:

Side L: TL = CL = wL*L
2
 /8*B = 1439  lb ** Min. Blkg Req'd @ 96  in  o.c.

Side B: TB = CB = wB*B
2
 /8*L = 676  lb ** Min. Blkg Req'd @ 96  in  o.c.

Drag Forces:

Side L: FL =VL*L1  = 0  lb ** Min. Strap Req'd - NONE

Side B: FB =VB*B1  = 0  lb ** Min. Strap Req'd - NONE

DIAPHRAGM DEFLECTION - * per APA: Supplement For Shearwall and Diaphragms
5vL

3  
 + vL  + S (DcX)

8EAb    4Gt  2b

Chord Properties:
Area (in

2
): 5.25 GVtV of ply (lb/in): 83500

E (psi): en (in)=(Vn/616)
3.018

: 0.045

v  (plf): 180 S (DcX) (in): 2.50

D  =  DALLOW = 0.025 * Story Height =3.7  in Deflection OK

D  =  0.188Len  +

1600000

0.37  in
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4 0

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 45009

ROOF DIAPHRAGM DESIGN:

NAILING PATTERN -

6 / 6 4 / 6 2.5 / 4 2 / 3 Case 1 Others

CD, CC 8 d 1 1/2 15/32 2 270 360 530 600 240 180

DIAPHRAGM NAILING DESIGN - Along Length 'L' 0 6 12

Zone 1: 1 0 0 240 6 6

UNBLOCKED 15/32 270 4 6

360 2.5 4

0 0 0 530 2 3

600 NG NG

0 0 0

0 0 0

0 0 0

DIAPHRAGM NAILING DESIGN - Along Length 'B' 0 6 12

Zone 1: 1 0 0 180 6 6

UNBLOCKED 15/32 270 4 6

360 2.5 4

0 0 0 530 2 3

600 NG NG

0 0 0

0 0 0

0 0 0

UnblockedMin. Pen. 

(in)

Min. Thick. 

(in)

Member 

Width (in)

Blocked Nail Spacing

Boundary / Other Edges
Common 

Nail

Panel 

Grade

6.0 IN O.C. BOUNDARY/ 12 IN O.C. EDGES/ 12 IN O.C. FIELD

25 FT DEEP

6.0 IN O.C. BOUNDARY/ 12 IN O.C. EDGES/ 12 IN O.C. FIELD

25 FT WIDE x 32 FT DEEP

SHEATHING WITH 8 d  COMMON NAILS

32 FT WIDE x

SHEATHING WITH 8 d  COMMON NAILS
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: Typical Header

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

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

Allowable Stress Design

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

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Uniform Load :  D = 0.0140,  Lr = 0.020 ksf,  Tributary Width = 17.0 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.468: 1

Load Combination +D+Lr

Span # where maximum occurs Span # 1
Location of maximum on span 2.500ft

59.24 psi=

=

1,687.50psi

6x6Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr
=

=

=

212.50 psi==

Section used for this span 6x6
Maximum Shear Stress Ratio 0.279 : 1

0.000 ft=
=

790.53psi

Maximum Deflection

0 <360
885

Ratio = 0 <240

Max Downward Transient Deflection 0.039 in 1522Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.068 in Ratio = >=240
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

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

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

1.00Length = 5.0 ft 1 0.272 0.162 0.90 1.000 1.00 1.00 1.00 0.76 330.73 1215.00 0.50 153.001.00 24.78
1.00+D+Lr 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.468 0.279 1.25 1.000 1.00 1.00 1.00 1.83 790.53 1687.50 1.19 212.501.00 59.24
1.00+D+0.750Lr 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.400 0.238 1.25 1.000 1.00 1.00 1.00 1.56 675.58 1687.50 1.02 212.501.00 50.63
1.00+0.60D 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.092 0.055 1.60 1.000 1.00 1.00 1.00 0.46 198.44 2160.00 0.30 272.001.00 14.87

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

Overall Maximum Deflections

+D+Lr 1 0.0678 2.518 0.0000 0.000
.

Page 13 of 24

TOWN O
F D

ANVILL
E U

SE O
NLY



Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: Typical Header

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

Overall MAXimum 1.461 1.461
Overall MINimum 0.850 0.850
D Only 0.611 0.611
+D+Lr 1.461 1.461
+D+0.750Lr 1.249 1.249
+0.60D 0.367 0.367
Lr Only 0.850 0.850
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: B1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

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

Allowable Stress Design

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

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Uniform Load :  D = 0.0140,  Lr = 0.020 ksf,  Tributary Width = 2.0 ft
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.055: 1

Load Combination +D+Lr

Span # where maximum occurs Span # 1
Location of maximum on span 4.000ft

7.31 psi=

=

1,687.50psi

6x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr
=

=

=

212.50 psi==

Section used for this span 6x10
Maximum Shear Stress Ratio 0.034 : 1

7.212 ft=
=

92.05psi

Maximum Deflection

0 <360
8208

Ratio = 0 <240

Max Downward Transient Deflection 0.006 in 16278Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.012 in Ratio = >=240
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

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

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

1.00Length = 8.0 ft 1 0.038 0.024 0.90 1.000 1.00 1.00 1.00 0.31 45.63 1215.00 0.13 153.001.00 3.63
1.00+D+Lr 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.055 0.034 1.25 1.000 1.00 1.00 1.00 0.63 92.05 1687.50 0.25 212.501.00 7.31
1.00+D+0.750Lr 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.048 0.030 1.25 1.000 1.00 1.00 1.00 0.55 80.45 1687.50 0.22 212.501.00 6.39
1.00+0.60D 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 8.0 ft 1 0.013 0.008 1.60 1.000 1.00 1.00 1.00 0.19 27.38 2160.00 0.08 272.001.00 2.18

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

Overall Maximum Deflections

+D+Lr 1 0.0117 4.029 0.0000 0.000
.
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: B1

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

Overall MAXimum 0.317 0.317
Overall MINimum 0.160 0.160
D Only 0.157 0.157
+D+Lr 0.317 0.317
+D+0.750Lr 0.277 0.277
+0.60D 0.094 0.094
Lr Only 0.160 0.160
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: B2

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

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

Allowable Stress Design

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

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Uniform Load :  D = 0.0140,  Lr = 0.020 ksf,  Tributary Width = 11.0 ft
Point Load :  D = 0.160,  Lr = 0.160 k @ 2.0 ft, (PL FROM B1)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.128: 1

Load Combination +D+Lr

Span # where maximum occurs Span # 1
Location of maximum on span 2.000ft

29.32 psi=

=

2,025.00psi

4x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr
=

=

=

212.50 psi==

Section used for this span 4x10
Maximum Shear Stress Ratio 0.138 : 1

3.241 ft=
=

260.15psi

Maximum Deflection

0 <360
6012

Ratio = 0 <240

Max Downward Transient Deflection 0.004 in 10775Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.008 in Ratio = >=240
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

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

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

1.00Length = 4.0 ft 1 0.079 0.085 0.90 1.200 1.00 1.00 1.00 0.48 115.89 1458.00 0.28 153.001.00 12.96
1.00+D+Lr 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 4.0 ft 1 0.128 0.138 1.25 1.200 1.00 1.00 1.00 1.08 260.15 2025.00 0.63 212.501.00 29.32
1.00+D+0.750Lr 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 4.0 ft 1 0.111 0.119 1.25 1.200 1.00 1.00 1.00 0.93 224.08 2025.00 0.54 212.501.00 25.23
1.00+0.60D 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 4.0 ft 1 0.027 0.029 1.60 1.200 1.00 1.00 1.00 0.29 69.54 2592.00 0.17 272.001.00 7.78

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

Overall Maximum Deflections

+D+Lr 1 0.0080 2.015 0.0000 0.000
.
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: B2

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

Overall MAXimum 0.922 0.922
Overall MINimum 0.520 0.520
D Only 0.402 0.402
+D+Lr 0.922 0.922
+D+0.750Lr 0.792 0.792
+0.60D 0.241 0.241
Lr Only 0.520 0.520
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: B3

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

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

Allowable Stress Design

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

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Uniform Load :  D = 0.0140,  Lr = 0.020 ksf,  Tributary Width = 14.0 ft
Point Load :  D = 1.320,  Lr = 1.20 k @ 2.50 ft, (PL From G.T.)

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.643: 1

Load Combination +D+Lr

Span # where maximum occurs Span # 1
Location of maximum on span 2.500ft

78.96 psi=

=

1,687.50psi

6x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr
=

=

=

212.50 psi==

Section used for this span 6x8
Maximum Shear Stress Ratio 0.372 : 1

0.000 ft=
=

1,085.77psi

Maximum Deflection

0 <360
1016

Ratio = 0 <240

Max Downward Transient Deflection 0.030 in 1976Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.059 in Ratio = >=240
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

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

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

1.00Length = 5.0 ft 1 0.439 0.248 0.90 1.000 1.00 1.00 1.00 2.29 533.05 1215.00 1.05 153.001.00 38.01
1.00+D+Lr 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.643 0.372 1.25 1.000 1.00 1.00 1.00 4.67 1,085.77 1687.50 2.17 212.501.00 78.96
1.00+D+0.750Lr 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.562 0.323 1.25 1.000 1.00 1.00 1.00 4.07 947.59 1687.50 1.89 212.501.00 68.72
1.00+0.60D 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.148 0.084 1.60 1.000 1.00 1.00 1.00 1.37 319.83 2160.00 0.63 272.001.00 22.80

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

Overall Maximum Deflections

+D+Lr 1 0.0590 2.518 0.0000 0.000
.
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Wood Beam
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: B3

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

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

Overall MAXimum 2.472 2.472
Overall MINimum 1.300 1.300
D Only 1.172 1.172
+D+Lr 2.472 2.472
+D+0.750Lr 2.147 2.147
+0.60D 0.703 0.703
Lr Only 1.300 1.300
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Wood Column
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: 6x6 POST

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

.Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16
General Information

Wood Section Name 6x6Analysis Method :

9Overall Column Height ft

Allowable Stress Design

( Used for non-slender calculations ) Allow Stress Modification Factors

End Fixities Top & Bottom Pinned

Wood Species Douglas Fir-Larch
Wood Grade No.2
Fb + 750.0

750.0 psi
700.0
625.0

170.0
475.0

31.210

psi Fv psi
Fb - Ft psi
Fc - Prll psi

psi
Density pcf

Fc - Perp
E : Modulus of Elasticity . . .

1,300.0
470.0

1,300.0
470.0

Cfu : Flat Use Factor 1.0

Cf or Cv for Tension 1.0

Use Cr : Repetitive ?
Kf : Built-up columns 1.0 NDS 15.3.2

Exact Width 5.50 in
Exact Depth 5.50 in

Area 30.250 in^2
Ix 76.255 in^4
Iy 76.255 in^4

Wood Grading/Manuf. Graded Lumber
Wood Member Type Sawn

Ct : Temperature Factor 1.0

Cf or Cv for Compression 1.0

1,300.0
Axial

Cm : Wet Use Factor 1.0

Cf or Cv for Bending 1.0

x-x Bending y-y Bending
ksi No

Minimum
Basic

Y-Y (depth) axis :
X-X (width) axis :

Unbraced Length for buckling ABOUT X-X Axis = 9 ft, K = 1.0
Unbraced Length for buckling ABOUT Y-Y Axis = 9 ft, K = 1.0

Incising Factors :
for Bending 0.80
for Elastic Modulus 0.95

Brace condition for deflection (buckling) along columns :

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Column self weight included : 59.006 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 9.0 ft, D = 0.660, Lr = 0.820 k
.DESIGN SUMMARY

PASS

PASS

Max. Axial+Bending Stress Ratio  = 0.09102

Location of max.above base 0.0 ft

Applied Axial 1.539 k
Applied Mx 0.0 k-ft

Load Combination +D+Lr

Load Combination +0.60D

Bending & Shear Check Results

Maximum Shear Stress Ratio =

Applied Design Shear 0.0 psi
217.60Allowable Shear psi

0.0 : 1 Bending Compression Tension

Location of max.above base 9.0 ft

: 1

At maximum location values are . . .

Applied My 0.0 k-ft

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 kGoverning NDS Forumla Comp Only, fc/Fc'

Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base

Fc : Allowable 558.95 psi
Other Factors used to calculate allowable stresses . . .

for load combination : n/a

.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
CDCLoad Combination Stress Ratio Location Stress Ratio Status LocationP Status

Load Combination Results

D Only 0.900 PASS PASS0.0 0.0 9.0 ft0.866 ft0.05444
+D+Lr 1.250 PASS PASS0.0 0.0 9.0 ft0.799 ft0.09102
+D+0.750Lr 1.250 PASS PASS0.0 0.0 9.0 ft0.799 ft0.07890
+0.60D 1.600 PASS PASS0.0 0.0 9.0 ft0.728 ft0.02186

.
k k-ft

Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction

@ Base @ Top @ Base@ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
My - End Moments Mx - End Moments

D Only 0.719
+D+Lr 1.539
+D+0.750Lr 1.334
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Wood Column
DP ADVANCED ENGINEERING INC.Lic. # : KW-06006640

DESCRIPTION: 6x6 POST

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.6.27
File: W021420 - Town of Danville ADU_Enercalc (Studio).ec6

k k-ft
Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis Reaction Axial Reaction

@ Base @ Top @ Base@ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
My - End Moments Mx - End Moments

+0.60D 0.431
Lr Only 0.820

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

D Only 0.0000 0.0000 0.000 ftft inin 0.000
+D+Lr 0.0000 0.0000 0.000 ftft inin 0.000
+D+0.750Lr 0.0000 0.0000 0.000 ftft inin 0.000
+0.60D 0.0000 0.0000 0.000 ftft inin 0.000
Lr Only 0.0000 0.0000 0.000 ftft inin 0.000

.Sketches
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4

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

SPREAD FOOTING FOUNDATION ANALYSIS:

Allowable Stress: Footing Reinf:
     fy (ksi): 60 (2) #4 in Top      As used: 0.4

     f'c (psi): 2500 (2) #4 in Bottom

1 2 A B
Footing Design Criteria:

Allow. Bearing Pres. (psf): 1500 1500 1500 1500
Footing Width (in): 12 12 12 12

Footing Depth (in): 18 18 18 18
Unsupported Length (ft): 5.0 5.0 5.0 5.0

1 1 1 1
  Roof Trib (ft) 11.0 13.0 17.0 17.0
     Roof DL (psf) 22.0 22.0 22.0 22.0
     Roof LL (psf) 20.0 20.0 20.0 20.0
 Floor Trib (ft) 0.0 0.0 0.0 0.0
     Floor DL (psf) 15.0 15.0 15.0 15.0
     Floor LL (psf) 40.0 40.0 40.0 40.0
  Lower Floor Trib (ft) 0.0 0.0 0.0 0.0
     Lower Floor DL (psf) 15.0 15.0 15.0 15.0
     Lower Floor LL (psf) 40.0 40.0 40.0 40.0
  Deck Trib (ft) 0.0 0.0 0.0 0.0
     Deck DL (psf) 15.0 15.0 15.0 15.0
     Deck LL (psf) 60.0 60.0 60.0 60.0
  Wall Trib (ft) 10.0 10.0 10.0 10.0
     Wall DL (psf) 17.0 17.0 17.0 17.0
TOTAL DL (plf): 412 456 544 544
TOTAL Lr (plf): 220 260 340 340
TOTAL LL (plf): 0 0 0 0

Point Load:
     Max. Point DL (lbs) 1320 1320 0 0
     Max. Point Lr (lbs) 1200 1200 0 0
     Max. Point LL (lbs) 0 0 0 0
     Max. HD Load (lbs) 1881 3521 4130 4404

Soil Analysis:
q (psf): 1247 1331 723 771

q/ qALLOW: 0.83 0.89 0.48 0.51

Mmax (ft-lb): 7026 ft-lb 7391 ft-lb 5417 ft-lb 5674 ft-lb
Vmax (lb): 3869  lbs 4161  lbs 2993  lbs 2993  lbs
Allowable Mmax (ft-lb): 25253 ft-lb 25253 ft-lb 25253 ft-lb 25253 ft-lb
Allowable Vmax (lb): 7395  lbs 7395  lbs 7395  lbs 7395  lbs

Footing A(s) req'd: 0.40 0.40 0.40 0.40
O.K. O.K. O.K. O.K.

Uniform Loads:

Grid Line:
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4

PROJECT: Town of Danville Studio ADU

CLIENT: Town of Danville

       JOB NO.: W021420 CALCS BY: J. Peek        DATE: 3/24/2023

PIER AND GRADE BEAM FOUNDATION ANALYSIS:

Allowable Stress: Grade Beam Reinf:
     fy (ksi): 60 (3) #5 in Top      As used: 0.93

     f'c (psi): 2500 (3) #5 in Bottom

1 2 A B
Pier Design Criteria:

Allow. Skin Friction (psf): 250 250 250 250

Pier Diameter (in): 16 16 16 16

Neglect Pier Depth (ft): 2 2 2 2

Grade Beam Design Criteria:

Grade Beam Width (in): 12 12 12 12

Grade Beam Depth (in): 18 18 18 18
Grade Beam Span (ft): 8.0 8.0 8.0 8.0

1 1 1 1
  Roof Trib (ft) 11.0 13.0 17.0 17.0
     Roof DL (psf) 22.0 22.0 22.0 22.0
     Roof LL (psf) 20.0 20.0 20.0 20.0
 Floor Trib (ft) 0.0 0.0 0.0 0.0
     Floor DL (psf) 15.0 15.0 15.0 15.0
     Floor LL (psf) 40.0 40.0 40.0 40.0
  Lower Floor Trib (ft) 0.0 0.0 0.0 0.0
     Lower Floor DL (psf) 15.0 15.0 15.0 15.0
     Lower Floor LL (psf) 40.0 40.0 40.0 40.0
  Deck Trib (ft) 0.0 0.0 0.0 0.0
     Deck DL (psf) 15.0 15.0 15.0 15.0
     Deck LL (psf) 60.0 60.0 60.0 60.0
  Wall Trib (ft) 10.0 10.0 10.0 10.0
     Wall DL (psf) 17.0 17.0 17.0 17.0
TOTAL DL (plf): 637 681 769 769
TOTAL Lr (plf): 220 260 340 340
TOTAL LL (plf): 0 0 0 0

Point Load:
     Max. Point DL (lbs) 1320 1320 0 0
     Max. Point Lr (lbs) 1200 1200 0 0
     Max. Point LL (lbs) 0 0 0 0
     Max. HD Load (lbs) 1881 3521 4130 4404

Grade Beam Analysis:
Mmax (ft-lb): 15942 ft-lb 16877 ft-lb 11764 ft-lb 12176 ft-lb
Vmax (lb): 6219  lbs 6686  lbs 5869  lbs 5869  lbs
Allowable Mmax (ft-lb): 56104 ft-lb 56104 ft-lb 56104 ft-lb 56104 ft-lb
Allowable Vmax (lb): 7395  lbs 7395  lbs 7395  lbs 7395  lbs

Grade Beam A(s) req'd: 0.93 0.93 0.93 0.93

O.K. O.K. O.K. O.K.

Pier Analysis:
Design Pier Load (lbs): 9378 10051 8875 8875
Req'd Pier Depth (ft) 10.96 11.60 10.48 10.48

Use Pier Depth (ft): 11 12 11 11

Uniform Loads:

Grid Line:
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