
BBUILDING ENERGY ANALYST

SSTRUCTURAL ENGINEER





Construction Best Management Practices (BMPs)
Construction projects are required to implement the stormwater best management practices (BMP) on this page, as 

they apply to your project, all year long.

Non-Hazardous Materials
Berm and cover stockpiles of sand, dirt or other construction material  
with tarps when rain is forecast or if not actively being used within 
14 days.
Use (but don’t overuse) reclaimed water for dust control. 

Hazardous Materials
Label all hazardous materials and hazardous wastes (such as  
pesticides, paints, thinners, solvents, fuel, oil, and antifreeze) in 
accordance with city, county, state and federal regulations.
Store hazardous materials and wastes in water tight containers, store  
in appropriate secondary containment, and cover them at the end of 
every work day or during wet weather or when rain is forecast.
Follow manufacturer’s application instructions for hazardous  
materials and be careful not to use more than necessary.  Do not 
apply chemicals outdoors when rain is forecast within 24 hours.
Arrange for appropriate disposal of all hazardous wastes. 

Waste Management
Cover waste disposal containers securely with tarps at the end of  
every work day and during wet weather. 
Check waste disposal containers frequently for leaks and to make  
sure they are not over  lled.  Never hose down a dumpster on the 
construction site. 
Clean or replace portable toilets, and inspect them frequently for  
leaks and spills. 
Dispose of all wastes and debris properly. Recycle materials and  
wastes that can be recycled (such as asphalt, concrete, aggregate base 
materials, wood, gyp board, pipe, etc.)  
Dispose of liquid residues from paints, thinners, solvents, glues, and  
cleaning   uids as hazardous waste.

Construction Entrances and Perimeter
Establish and maintain effective perimeter controls and stabilize all  
construction entrances and exits to suf  ciently control erosion and 
sediment discharges from site and tracking off site.
Sweep or vacuum any street tracking immediately and secure  
sediment source to prevent further tracking. Never hose down streets 
to clean up tracking.

Materials & Waste Management Equipment Management & 
Spill Control

Maintenance and Parking
Designate an area,   tted with appropriate BMPs, for  
vehicle and equipment parking and storage.
Perform major maintenance, repair jobs, and vehicle  
and equipment washing off site.
If refueling or vehicle maintenance must be done  
onsite, work in a bermed area away from storm drains 
and over a drip pan or drop cloths big enough to collect 
  uids.  Recycle or dispose of   uids as hazardous waste. 
If vehicle or equipment cleaning must be done onsite,  
clean with water only in a bermed area that will not 
allow rinse water to run into gutters, streets, storm 
drains, or surface waters.
Do not clean vehicle or equipment onsite using soaps,  
solvents, degreasers, or steam cleaning equipment.

Spill Prevention and Control 
Keep spill cleanup materials (e.g., rags, absorbents and  
cat litter) available at the construction site at all times. 
Inspect vehicles and equipment frequently for and  
repair leaks promptly.  Use drip pans to catch leaks 
until repairs are made.
Clean up spills or leaks immediately and dispose of  
cleanup materials properly.  
Do not hose down surfaces where   uids have spilled.  
Use dry cleanup methods (absorbent materials, cat 
litter, and/or rags). 
Sweep up spilled dry materials immediately. Do not  
try to wash them away with water, or bury them. 
Clean up spills on dirt areas by digging up and  
properly disposing of contaminated soil.
Report signi  cant spills immediately. You are required  
by law to report all signi  cant releases of hazardous 
materials, including oil. To report a spill: 1) Dial 911 
or your local emergency response number, 2) Call the 
Governor’s Of  ce of Emergency Services Warning 
Center, (800) 852-7550 (24 hours). 

Earthmoving

Schedule grading and excavation work  
during dry weather.
Stabilize all denuded areas, install and  
maintain temporary erosion controls (such 
as erosion control fabric or bonded   ber 
matrix) until vegetation is established.
Remove existing vegetation only when  
absolutely necessary, and seed or plant 
vegetation for erosion control on slopes 
or where construction is not immediately 
planned. 
Prevent sediment from migrating offsite  
and protect storm drain inlets, gutters, 
ditches, and drainage courses by installing 
and maintaining appropriate BMPs, such 
as   ber rolls, silt fences, sediment basins, 
gravel bags, berms, etc.
Keep excavated soil on site and transfer it  
to dump trucks on site, not in the streets.

Contaminated Soils
If any of the following conditions are  
observed, test for contamination and 
contact the Regional Water Quality 
Control Board:

Unusual soil conditions, discoloration,  -
or odor.
Abandoned underground tanks. -
Abandoned wells -
Buried barrels, debris, or trash. -

Discharges of groundwater or captured  
runoff from dewatering operations must 
be properly managed and disposed. When 
possible send dewatering discharge to 
landscaped area or sanitary sewer. If 
discharging to the sanitary sewer call your 
local wastewater treatment plant. 
Divert run-on water from offsite away  
from all disturbed areas. 
When dewatering, notify and obtain  
approval from the local municipality 
before discharging water to a street gutter 
or storm drain. Filtration or diversion 
through a basin, tank, or sediment trap 
may be required.
In areas of known or suspected  
contamination, call your local agency to 
determine whether the ground water must 
be tested. Pumped groundwater may need 
to be collected and hauled off-site for 
treatment and proper disposal.

Dewatering

Avoid paving and seal coating in wet  
weather or when rain is forecast, to 
prevent materials that have not cured 
from contacting stormwater runoff.
Cover storm drain inlets and manholes  
when applying seal coat, tack coat, slurry 
seal, fog seal, etc.
Collect and recycle or appropriately  
dispose of excess abrasive gravel or sand.  
Do NOT sweep or wash it into gutters.
Do not use water to wash down fresh  
asphalt concrete pavement.

Sawcutting & Asphalt/Concrete Removal
Protect nearby storm drain inlets when  
saw cutting.  Use   lter fabric, catch basin 
inlet   lters, or gravel bags to keep slurry 
out of the storm drain system. 
Shovel, abosorb, or vacuum saw-cut  
slurry and dispose of all waste as soon 
as you are   nished in one location or at 
the end of each work day (whichever is 
sooner!).
If sawcut slurry enters a catch basin, clean  
it up immediately. 

Store concrete, grout, and mortar away  
from storm drains or waterways, and on 
pallets under cover to protect them from 
rain, runoff, and wind. 
Wash out concrete equipment/trucks  
offsite or in a designated washout 
area, where the water will   ow into a 
temporary waste pit, and in a manner 
that will prevent leaching into the 
underlying soil or onto surrounding areas. 
Let concrete harden and dispose of as 
garbage.
When washing exposed aggregate,  
prevent washwater from entering storm 
drains. Block any inlets and vacuum 
gutters, hose washwater onto dirt areas, or 
drain onto a bermed surface to be pumped 
and disposed of properly. 

Painting Cleanup and Removal
Never clean brushes or rinse paint  
containers into a street, gutter, storm 
drain, or stream.
For water-based paints, paint out brushes  
to the extent possible, and rinse into a 
drain that goes to the sanitary sewer. 
Never pour paint down a storm drain.
For oil-based paints, paint out brushes to  
the extent possible and clean with thinner 
or solvent in a proper container. Filter and 
reuse thinners and solvents. Dispose of 
excess liquids as hazardous waste.
Paint chips and dust from non-hazardous  
dry stripping and sand blasting may be 
swept up or collected in plastic drop 
cloths and disposed of as trash.
Chemical paint stripping residue and chips  
and dust from marine paints or paints 
containing lead, mercury, or tributyltin 
must be disposed of as hazardous waste. 
Lead based paint removal requires a state-
certi  ed contractor.

Painting & Paint Removal

Concrete, Grout & Mortar 
Application

Protect stockpiled landscaping materials  
from wind and rain by storing them under 
tarps all year-round.
Stack bagged material on pallets and  
under cover. 
Discontinue application of any erodible  
landscape material within 2 days before a 
forecast rain event or during wet weather.

Landscaping

Paving/Asphalt Work

Storm drain polluters may be liable for   nes of up to $10,000 per day!
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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

ADU addition

2043 Larsen Ct    Santa Clara

Wood Framed Attic

6/9/2021
✔

✔

CA Climate Zone 04 2,967 1

Wood Framed

Wall

Wall

Wall

Wall

Roof

Demising

Wood Framed

Wood Framed

Wood Framed

Wood Framed w/Crawl Space

170

222

220

170

950

647

R 15

R 15

R 15

R 15

- no insulation 

- no insulation 

Existing

Existing

Existing

Existing

Existing

Existing

781

Front (S)

Rear (N)

Left (W)

Right (E)

Rear (N)

Front (S)

86.0

80.0

92.0

88.0

29.0

140.0 0.230

0.550

0.550

0.550

0.550

0.230

0.19

0.67

0.67

0.67

0.67

0.19

none

none

none

none

none

none

none

none

none

none

none

none

N/A

N/A

N/A

N/A

N/A

N/A

New

Existing

Existing

Existing

Existing

New

12.0 SEER1

1

Central Furnace

Split Heat Pump

Split Air Conditioner

Split Heat Pump

78% AFUE

4.00 HSPF

Existing

New16.0 SEER

Setback

Setback

Attichvac

hvac

Ducted

Ductless

Ducted

Ductless / with Fan

Altered

Newn/a

8.0

n/a

Standard1 Small Instantaneous Gas 0.940 New

ID: 13340 Page 15 of 33EnergyPro 8.2 by EnergySoft User Number: 5308

Wood FramedWall

Wall Wood Framed

178

192

R 15

R 15

Existing

Existing

515 17.4% 0.23

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

ADU addition

2043 Larsen Ct    Santa Clara

Wood Framed w/Crawl Space

6/9/2021
✔

✔

CA Climate Zone 04 2,967 1

Wood Framed

Door

Wall

Wall

Roof

Floor

Roof

Opaque Door

Wood Framed

Wood Framed Attic

Wood Framed Attic

20

220

182

230

1,539

781

- no insulation 

R-5

R 15

R 15

- no insulation 

R 38

Existing

Existing

Existing

Existing

Existing

NewAdd=R-19.0 Cool Roof

781

ID: 13340 Page 16 of 33EnergyPro 8.2 by EnergySoft User Number: 5308

Wood FramedWall

Wall Wood Framed

88

183

R 15

R 15

New

New

Add=R-6.0

Add=R-6.0

515 17.4% 0.23

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

ADU addition

2043 Larsen Ct    Santa Clara

Wood Framed

6/9/2021
✔

✔

CA Climate Zone 04 2,967 1

Wood Framed w/Crawl Space

Wall

Demising

Floor

Wall

Wall

Wall

Wood Framed

Wood Framed

Wood Framed

Wood Framed

110

400

781

280

90

150

R 15

R 15

- no insulation 

R 19

R 15

R 15

New

New

New

New

New

New

Add=R-6.0

Add=R-6.0

Add=R-6.0

Add=R-6.0

781

ID: 13340 Page 17 of 33EnergyPro 8.2 by EnergySoft User Number: 5308

515 17.4% 0.23

2019 Low-Rise Residential Mandatory Measures Summary
NOTE: Low-rise residential buildings subject to the Energy Standards must comply with all applicable mandatory measures, regardless of the compliance approach 
used. Review the respective section for more information. *Exceptions may apply.
(01/2020) 
Building Envelope Measures:

§ 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):

Ceiling and Rafter Roof Insulation. Minimum R-22 insulation in wood-frame ceiling; or the weighted average U-factor must not exceed 0.043. 
Minimum R-19 or weighted average U-factor of 0.054 or less in a rafter roof alteration. 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 continuous 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 0.58; or the weighted average U-factor of all fenestration must not exceed 0.58.*

Fireplaces, Decorative Gas Appliances, and Gas Log Measures:
§ 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 Measures:

§ 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-K.*

§ 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)4: 
Water Heating Recirculation Loops Serving Multiple Dwelling Units. Water heating recirculation loops serving multiple dwelling units must 
meet the air release valve, backflow prevention, pump priming, pump isolation valve, and recirculation loop connection requirements of 
§ 110.3(c)4.

§ 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.

§ 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.

2019 Low-Rise Residential Mandatory Measures Summary
§ 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 

t
§ 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:
Storage Tank Insulation. Unfired hot water tanks, such as storage tanks and backup storage tanks for solar water-heating systems, must have 
a minimum of R-12 external insulation or R-16 internal insulation where the internal insulation R-value is indicated on the exterior of the tank.

§ 150.0(j)2A:

Water Piping, Solar Water-heating System Piping, and Space Conditioning System Line Insulation. All domestic hot water piping must 
be insulated as specified in Section 609.11 of the California Plumbing Code. In addition, the following piping conditions must have a minimum 
insulation wall thickness of one inch or a minimum insulation R-value of 7.7: the first five feet of cold water pipes from the storage tank; all hot 
water piping with a nominal diameter equal to or greater than 3/4 inch and less than one inch; all hot water piping with a nominal diameter less 
than 3/4 inch that is: associated with a domestic hot water recirculation system, from the heating source to storage tank or between tanks, 
buried below grade, and from the heating source to kitchen fixtures.*

§ 150.0(j)3:

Insulation Protection. Piping insulation must be protected from damage, including that due to sunlight, moisture, equipment maintenance, and 
wind as required by Section 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 include all of 
the following: A dedicated 125 volt, 20 amp electrical receptacle connected to the electric panel with a 120/240 volt 3 conductor, 10 AWG 
copper branch circuit, within three feet of the water heater without obstruction. Both ends of the unused conductor must be labeled with the 
word “spare” and be electrically isolated. Have a reserved single pole circuit breaker space in the electrical panel adjacent to the circuit breaker
for the branch circuit and labeled with the words “Future 240V Use”; a Category III or IV vent, or a Type B vent with straight pipe between the 
outside termination and the space where the water heater is installed; a condensate drain that is no more than two inches higher than the base 
of the water heater, and allows natural draining without pump assistance; and a gas supply line with a capacity of at least 200,000 Btu per hour.

§ 150.0(n)2: Recirculating Loops. Recirculating loops serving multiple dwelling units must meet the requirements of § 110.3(c)5.

§ 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 Measures:

§ 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 the requirements of the CMC §§ 601.0, 602.0, 603.0, 604.0, 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 a minimum installed level of R-6.0 or a minimum installed level of R-4.2 when ducts are entirely in conditioned 
space as confirmed through field verification and diagnostic testing (RA3.1.4.3.8). Portions of the duct system completely exposed and
surrounded by directly conditioned space are not required to be insulated. 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 requirements of UL 
181, UL 181A, or UL 181B or aerosol sealant that meets the requirements of UL 723. If mastic or tape is used to seal openings greater than ¼ 
inch, the combination of mastic and either mesh or tape must be used. Building cavities, support platforms for air handlers, 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 cavities and support platforms must not be compressed to cause
reductions in the cross-sectional area.*

§ 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, sunlight, moisture, equipment maintenance, and wind. Insulation exposed 
to weather must be suitable for outdoor service. For example, protected by aluminum, sheet metal, painted canvas, or plastic cover. Cellular 
foam insulation must be protected as above or painted with a coating that is water retardant and provides shielding from solar radiation.

§ 150.0(m)10: Porous Inner Core Flex Duct. Porous inner core flex ducts must have a non-porous layer 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 § 150.0(m)11 and Reference Residential Appendix RA3.

§ 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. Pressure 
drops and labeling must meet the requirements in §150.0(m)12. Filters must be accessible for regular service.* 

§ 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 be 
per ton of nominal cooling capacity, and an air- 45 watts per CFM for gas furnace air handlers and 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-handling 
unit fan efficacy 0.62 watts per CFM. Field verification testing is required in accordance with Reference Residential Appendix RA3.3.*
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Requirements for 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)1C:
Single Family Detached Dwelling Units. 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 provided at rates 
determined by ASHRAE 62.2 Sections 4.1.1 and 4.1.2 and as specified in § 150.0(o)1C.

  § 150.0(o)1E:

Multifamily Attached Dwelling Units. Multifamily attached dwelling units must have mechanical ventilation airflow provided at rates in
accordance with Equation 150.0-B and must be either a balanced system or continuous supply or continuous exhaust system. If a balanced
system is not used, all units in the building must use the same system type and the dwelling-unit envelope leakage must be 0.3 CFM at 50 Pa 
(0.2 inch water) per square foot of dwelling unit envelope surface area and verified in accordance with Reference Residential Appendix RA3.8.  

  § 150.0(o)1F:
Multifamily Building Central Ventilation Systems. Central ventilation systems that serve multiple dwelling units must be balanced to provide 
ventilation airflow for each dwelling unit served at a rate equal to or greater than the rate specified by Equation 150.0-B. All unit airflows must be 
within 20 percent of the unit with the lowest airflow rate as it relates to the individual unit’s minimum required airflow rate needed for compliance.  

  § 150.0(o)1G: Kitchen Range Hoods. Kitchen range hoods must be rated for sound in accordance with Section 7.2 of ASHRAE 62.2.

§ 150.0(o)2: 
Field Verification and Diagnostic Testing. Dwelling unit ventilation airflow must be verified in accordance with Reference Residential 
Appendix RA3.7. A kitchen range hood must be verified in accordance with Reference Residential Appendix RA3.7.4.3 to confirm it is 
rated by HVI to comply with the airflow rates and sound requirements as specified in Section 5 and 7.2 of ASHRAE 62.2.

Pool and Spa Systems and Equipment Measures:

§ 110.4(a):
Certification by Manufacturers. Any pool or spa heating system or equipment must be certified to have all of the following: a thermal efficiency 
that complies with the Appliance Efficiency Regulations; 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 Measures:

§ 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.

§ 150.0(k)1B:
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 must be no greater than the number of bedrooms. These electrical boxes must be served by a dimmer, vacancy sensor control, or 
fan speed control.

§ 150.0(k)1C: Recessed Downlight Luminaires in Ceilings. Luminaires recessed into ceilings must meet all of the requirements for: insulation contact (IC) 
labeling; air leakage; sealing; maintenance; and socket and light source as described in § 150.0(k)1C.

§ 150.0(k)1D:
Electronic Ballasts for Fluorescent Lamps. Ballasts for fluorescent lamps rated 13 watts or greater must be electronic and must have an 
output frequency no less than 20 kHz.

§ 150.0(k)1E: Night Lights, Step Lights, and Path Lights. Night lights, step lights and path lights are not required to comply with Table 150.0-A or be 
controlled by vacancy sensors provided they are rated to consume no more than 5 watts of power and emit no more than 150 lumens.

§ 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).*

§ 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)2C:
Interior Switches and Controls. Lighting must have readily accessible wall-mounted controls that allow the lighting to be manually
turned ON and OFF.*

§ 150.0(k)2D: Interior Switches and Controls. Controls and equipment must be installed in accordance with manufacturer’s instructions.

§ 150.0(k)2E:
Interior Switches and Controls. Controls must not bypass a dimmer, occupant sensor, or vacancy sensor function if the control is installed to 
comply with § 150.0(k).

§ 150.0(k)2F: Interior Switches and Controls. Lighting controls must comply with the applicable requirements of § 110.9.
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§ 150.0(k)2G:
Interior Switches and Controls. An energy management control system (EMCS) may be used to comply with control requirements if it: 
provides functionality of the specified control according to § 110.9; meets the Installation Certificate requirements of § 130.4; meets the 
EMCS requirements of § 130.0(e); and meets all other requirements in § 150.0(k)2.

§ 150.0(k)2H: 
Interior Switches and Controls. A multiscene programmable controller may be used to comply with dimmer requirements in § 150.0(k) if it 
provides the functionality of a dimmer according to § 110.9, and complies with all other applicable requirements in § 150.0(k)2.

§ 150.0(k)2I: 
Interior Switches and Controls. In bathrooms, garages, laundry rooms, and utility rooms, at least one luminaire in each of these spaces must 
be controlled by an occupant sensor or a vacancy sensor providing automatic-off functionality. If an occupant sensor is installed, it must be 
initially configured to manual-on operation using the manual control required under Section 150.0(k)2C.  

§ 150.0(k)2J: 
Interior Switches and Controls. Luminaires that are or contain light sources that meet Reference Joint Appendix JA8 requirements for 
dimming, and that are not controlled by occupancy or vacancy sensors, must have dimming controls.*

§ 150.0(k)2K: Interior Switches and Controls. Under cabinet lighting must be controlled separately from ceiling-installed lighting systems.

§ 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 meet the requirement in item § 150.0(k)3Ai (ON and OFF switch) and the requirements in either 
§ 150.0(k)3Aii (photocell and either a motion sensor or automatic time switch control) or § 150.0(k)3Aiii (astronomical time clock), or an EMCS.  

§ 150.0(k)3B:
Residential Outdoor Lighting. For low-rise residential buildings with four or more dwelling units, outdoor lighting for private patios, entrances, 
balconies, and porches; and residential parking lots and carports with less than eight vehicles per site must comply with either § 150.0(k)3A or 
with the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 140.7 and 141.0.

§ 150.0(k)3C:
Residential Outdoor Lighting. For low-rise residential buildings with four or more dwelling units, any outdoor lighting for residential parking lots 
or carports with a total of eight or more vehicles per site and any outdoor lighting not regulated by § 150.0(k)3B or § 150.0(k)3D must comply with 
the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 140.7 and 141.0.

§ 150.0(k)4:
Internally illuminated address signs. Internally illuminated address signs must comply with § 140.8; or must consume no more than 5 watts of 
power as determined according to § 130.0(c).

§ 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 Sections 110.9, 130.0, 130.1, 130.4, 140.6, and 141.0.

§ 150.0(k)6A:
Interior Common Areas of Low-rise Multifamily Residential Buildings. In a low-rise multifamily residential building where the total interior 
common area in a single building equals 20 percent or less of the floor area, permanently installed lighting for the interior common areas in that 
building must be comply with Table 150.0-A and be controlled by an occupant sensor.

§ 150.0(k)6B:

Interior Common Areas of Low-rise Multifamily Residential Buildings. In a low-rise multifamily residential building where the total interior 
common area in a single building equals more than 20 percent of the floor area, permanently installed lighting for the interior common areas in 
that building must:  
i. Comply with the applicable requirements in Sections 110.9, 130.0, 130.1, 140.6 and 141.0; and
ii. Lighting installed in corridors and stairwells must be controlled by occupant sensors that reduce the lighting power in each space by at least 
50 percent. The occupant sensors must be capable of turning the light fully on and off from all designed paths of ingress and egress.

Solar Ready Buildings:

§ 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) through § 110.10(e).

§ 110.10(a)2:
Low-rise Multifamily Buildings. Low-rise multi-family buildings that do not have a photovoltaic system installed must comply with the 
requirements of § 110.10(b) through § 110.10(d).

§ 110.10(b)1:

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. For low-rise multi-family buildings the solar zone must be located on the roof or overhang of 
the building, or on the roof or overhang of another structure located within 250 feet of the building, or on covered parking installed with the 
building project, and have a total area no less than 15 percent of the total roof area of the building excluding any skylight area. The solar zone 
requirement is applicable to the entire building, including mixed occupancy.*

§ 110.10(b)2: Azimuth. All sections of the solar zone located on steep-sloped roofs must be oriented between 90 degrees and 300 degrees 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 
distance, measured in the horizontal plane, 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) through
§ 110.10(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”.

HVAC SYSTEM HEATING AND COOLING LOADS SUMMARY
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TOTAL HOURLY HEAT LOSS FOR ROOM

520.0

140.0

614.0

100.0

R-15 Wall

Low E ..

 Roof Attic  n

* Wall  0

100.0

614.0

* Wall  0

R-19 Floor Crawlspace

0

39

39

39

0.0953

0.2300

0.0366

0.4065

-2

39

0.4065

0.0469

1,934

1,256

877

0

-81

1,122

ADU addition 6/9/2021

1.0771.00 7.87614

5,107

0.250 39 846

5,953

614.00 ft²
new  Room

68 ºF
29 ºF

Jan 1 AM



RESIDENTIAL ROOM COOLING LOAD SUMMARY
Project Name Date

ROOM INFORMATION DESIGN CONDITIONS
Room Name Outdoor Dry Bulb Temperature
Floor Area Outdoor Wet Bulb Temperature
Indoor Dry Bulb Temperature Outdoor Daily Range:

Opaque Surfaces Orientation Area U-Factor CLTD1 Btu/hr
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =

Page Total
Items shown with an asterisk (*) denote conduction through an interior surface to another room. 
1. Cooling Load Temperature Difference (CLTD) 

Shaded Unshaded
Fenestration Orientation Area GLF Area GLF Btu/hr

X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =

Page Total

Internal Gain Btu/hr
Occupants Occupants X Btuh/occ. =
Equipment Floor Area X w/sqft =

  
Infiltration: X X X =

Air Sensible CFM ELA ∆T

TOTAL HOURLY SENSIBLE HEAT GAIN FOR ROOM

Latent Gain Btu/hr
Occupants Occupants X Btuh/occ. =

  
Infiltration: X X X =

Air Latent CFM ELA ∆W

 
TOTAL HOURLY LATENT HEAT GAIN FOR ROOM

 

ADU addition 6/9/2021

647.00 ft²
existing space up

78 ºF
66 ºF
86 ºF

950.0

 (W)

 (S)

 (N)

 (E)

Wall

Wall

Wall

Wall

 (NW)Roof Attic

*floor 0

0.0953

0.0953

0.0953

0.0953

170.0

222.0

220.0

170.0

0.3049

0.1664647.0

13.0

6.0

3.0

13.0

37.0

0.0

 (S)

 (N)

Window

Window

28.9

28.9

0.0

0.0

38.0

40.0

38.9

28.9

1,480

1,158

30 ºF

2451.9

647

476

1,1040.50

80.591.077 23.34 118

1551.9 301

-0.001140.594,826 23.34 -75

226

10,716

211

127

63

211

0

11,328

2,638

15,663

RESIDENTIAL ROOM COOLING LOAD SUMMARY
Project Name Date

ROOM INFORMATION DESIGN CONDITIONS
Room Name Outdoor Dry Bulb Temperature
Floor Area Outdoor Wet Bulb Temperature
Indoor Dry Bulb Temperature Outdoor Daily Range:

Opaque Surfaces Orientation Area U-Factor CLTD1 Btu/hr
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =

Page Total
Items shown with an asterisk (*) denote conduction through an interior surface to another room. 
1. Cooling Load Temperature Difference (CLTD) 

Shaded Unshaded
Fenestration Orientation Area GLF Area GLF Btu/hr

X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =

Page Total

Internal Gain Btu/hr
Occupants Occupants X Btuh/occ. =
Equipment Floor Area X w/sqft =

  
Infiltration: X X X =

Air Sensible CFM ELA ∆T

TOTAL HOURLY SENSIBLE HEAT GAIN FOR ROOM

Latent Gain Btu/hr
Occupants Occupants X Btuh/occ. =

  
Infiltration: X X X =

Air Latent CFM ELA ∆W

 
TOTAL HOURLY LATENT HEAT GAIN FOR ROOM

 

ADU addition 6/9/2021

1,539.00 ft²
existing space

78 ºF
66 ºF
86 ºF

182.0

 (W)

 (S)

 (S)

 (N)

Wall

Wall

Wood Door ext

Wall

 (E)

 (NW)

Wall

Roof Attic

Floor

0.0953

0.0953

0.0953

0.2000

178.0

192.0

20.0

220.0

0.0953

0.3049

0.0990

230.0

1,539.0

13.0

6.0

6.0

3.0

13.0

37.0

4.0

0.0

 (W)

 (W)

 (S)

 (N)

Window

Window  e

Window  e

Window

 (E)Window  e

28.9

28.9

28.9

28.9

0.0

0.0

0.0

0.0

28.9

56.0

36.0

48.0

40.0

88.0

28.9

70.4

70.4

38.9

70.4

1,158

3,940

2,533

1,869

6,192

30 ºF

2454.6

1,539

1,131

2,6260.50

80.591.077 55.51 280

1554.6 716

-0.001140.594,826 55.51 -178

537

226

221

110

24

63

2,595

610

3,847

15,692

23,577

RESIDENTIAL ROOM COOLING LOAD SUMMARY
Project Name Date

ROOM INFORMATION DESIGN CONDITIONS
Room Name Outdoor Dry Bulb Temperature
Floor Area Outdoor Wet Bulb Temperature
Indoor Dry Bulb Temperature Outdoor Daily Range:

Opaque Surfaces Orientation Area U-Factor CLTD1 Btu/hr
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =

Page Total
Items shown with an asterisk (*) denote conduction through an interior surface to another room. 
1. Cooling Load Temperature Difference (CLTD) 

Shaded Unshaded
Fenestration Orientation Area GLF Area GLF Btu/hr

X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =

Page Total

Internal Gain Btu/hr
Occupants Occupants X Btuh/occ. =
Equipment Floor Area X w/sqft =

  
Infiltration: X X X =

Air Sensible CFM ELA ∆T

TOTAL HOURLY SENSIBLE HEAT GAIN FOR ROOM

Latent Gain Btu/hr
Occupants Occupants X Btuh/occ. =

  
Infiltration: X X X =

Air Latent CFM ELA ∆W

 
TOTAL HOURLY LATENT HEAT GAIN FOR ROOM

 

ADU addition 6/9/2021

167.00 ft²
new  Room

75 ºF
66 ºF
86 ºF

167.0

 (SE)

 (S)

 (N)

 Roof Attic  n

R-15 Wall

R-15 Wall

* Wall  0

R-19 Floor Crawlspace

0.4065

0.0366

0.0953

0.0953

167.0

198.0

183.0

200.0

0.0469

37.0

6.0

3.0

3.0

4.0

 (N)

 (S)

Window

Window

7.9

7.9

0.0

0.0

9.0

20.0

7.9

10.7

71

215

30 ºF

2450.5

167

123

2850.50

110.631.077 6.02 45

1550.5 78

-0.000150.634,826 6.02 -3

75

31

226

113

52

244

667

286

1,406

RESIDENTIAL ROOM COOLING LOAD SUMMARY
Project Name Date

ROOM INFORMATION DESIGN CONDITIONS
Room Name Outdoor Dry Bulb Temperature
Floor Area Outdoor Wet Bulb Temperature
Indoor Dry Bulb Temperature Outdoor Daily Range:

Opaque Surfaces Orientation Area U-Factor CLTD1 Btu/hr
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =
X X =

Page Total
Items shown with an asterisk (*) denote conduction through an interior surface to another room. 
1. Cooling Load Temperature Difference (CLTD) 

Shaded Unshaded
Fenestration Orientation Area GLF Area GLF Btu/hr

X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =
X + X =

Page Total

Internal Gain Btu/hr
Occupants Occupants X Btuh/occ. =
Equipment Floor Area X w/sqft =

  
Infiltration: X X X =

Air Sensible CFM ELA ∆T

TOTAL HOURLY SENSIBLE HEAT GAIN FOR ROOM

Latent Gain Btu/hr
Occupants Occupants X Btuh/occ. =

  
Infiltration: X X X =

Air Latent CFM ELA ∆W

 
TOTAL HOURLY LATENT HEAT GAIN FOR ROOM

 

ADU addition 6/9/2021

614.00 ft²
new  Room

75 ºF
66 ºF
86 ºF

100.0

 (S)

 (SE)

 (N)

R-15 Wall

 Roof Attic  n

R-15 Wall

* Wall  0

* Wall  0

R-19 Floor Crawlspace

0.4065

0.0953

0.0366

0.0953

280.0

614.0

240.0

100.0

0.4065

0.0469614.0

6.0

37.0

3.0

0.0

3.0

4.0

 (S)

 (N)

Window

Window

7.9

7.9

0.0

0.0

120.0

20.0

10.7

7.9

1,290

158

30 ºF

2451.8

614

451

1,0480.50

110.631.077 22.15 164

1551.8 286

-0.000150.634,826 22.15 -10

276

122

160

832

69

0

115

1,298

1,448

4,409



2043 LARSEN CT, 

PREPARED FOR

1ST SUBMITTAL

SANTA CLARA, CA 95051

1590 Oakland Rd., Ste B112, San Jose, CA 95131
W.H. CONSTULTANT

Tel: (949) 395-8953    Email: whconsultant8@gmail.com

5/26/2021
21160

STRUCTURAL CALCULATIONS

for

Additional Design

10/26/2020 U.S. Seismic Design Maps

https://seismicmaps.org 1/3

20153
2043 Larsen Ct, Santa Clara, CA 95051, USA
Latitude, Longitude: 37.3592644, -121.9750157

Date 10/26/2020, 10:11:13 AM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class D - Default (See Section 11.4.3)

Type Value Description
SS 1.5 MCER ground motion. (for 0.2 second period)

S1 0.6 MCER ground motion. (for 1.0s period)

SMS 1.8 Site-modified spectral acceleration value

SM1 null -See Section 11.4.8 Site-modified spectral acceleration value

SDS 1.2 Numeric seismic design value at 0.2 second SA

SD1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC null -See Section 11.4.8 Seismic design category

Fa 1.2 Site amplification factor at 0.2 second

Fv null -See Section 11.4.8 Site amplification factor at 1.0 second

PGA 0.517 MCEG peak ground acceleration

FPGA 1.2 Site amplification factor at PGA

PGAM 0.62 Site modified peak ground acceleration

TL 12 Long-period transition period in seconds

SsRT 1.987 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 2.081 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 1.5 Factored deterministic acceleration value. (0.2 second)

S1RT 0.752 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.807 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.6 Factored deterministic acceleration value. (1.0 second)

PGAd 0.517 Factored deterministic acceleration value. (Peak Ground Acceleration)

CRS 0.955 Mapped value of the risk coefficient at short periods

JOB NO.

DATE:

Project Type : 2 STORY REMODEL Project Engineer   : H.Y.
Project Address : 2043 LARSEN CT, Designer Engineer:

SANTA CLARA, CA 95051

Owner  : Architect/designer:

DESCRIPTION :

APPLIED CODES: CBC 2019, ASCE 7-16, LABC 2019, ACI 318-19, NDS 18, ASTM 

LATERAL SYSTEM : Wood shear panels 

GENERAL LOADS :

Roof
ID # Weight

roofing 1 5.0 psf standard light roofing 
sheeting 2 2.5 psf 5/8" plywood
framing 3.5 psf
gyp. board 2.5 psf 5/8" thick
Insullation 1.0 psf
Misc. 0.5 psf

Total DL= 15 psf
Live L. = 20 psf

Ceiling
framing 3.5 psf
gyp. board 2.5 psf
Insullation 1.0 psf
Misc. 1.0

Total DL= 8 psf
Live L.  = 10 psf

Floor
flooring 1 4.5 psf Hard wood floor
sheeting 3 3.0 psf 3/4" plywood
framing 3.5 psf
gyp. board 2.5 psf 5/8" thick
Insullation 1.0 psf
Misc. 0.5

Total DL= 15 psf
Live L.  = 40 psf

60 psf Balconies and Corridors

Walls and Partitions
weight  = 16 psf Ext. Wall loads(Stucco)
weight  = 14 psf Ext. Wall loads(Wood)
weight  = 12 psf Int. Wall loads(Wood)

TYPE V CONSTRUCTION

W.H. CONSULTANT 21160

  

GENERAL DESIGN LOAD  

Proj. No.:

SOIL INFORMATION
Per Soils Report No. by   : n/a
Dated

1500 psf (Grade) Coeff. Of Friction    = 0.3
18" Min. Embed           = 24"

n/a psf Min. Pile Diameter  = n/a
n/a plf Min. Pile Embed    = n/a

Seismic Loads
latitude                 = 37.35926
longitude              =   -121.975

Occup. Category  = II Imortance Factor (I) = 1
Site Class            = D Fa = 1.2
Zip Code              = 95051 Fv = 1.5
Ss                       = 1.500 SMS = (Fa * Ss)      = 1.800
S1                       = 0.600 < 0.75 SM1 = (Fv * S1)       = 0.900
SDC                    =  D SDS = (2/3 * SMs)   = 1.200

SD1 = (2/3 * SM1)   = 0.600

R  (N-S)             = 6.5 = 1.3
R  (E-W)            = 6.5 0 = 3.0

Cd = 4.0

Building Height (hn)= 18 feet Ct   = 0.02 x    = 0.75
(See Table 12.8-2)

Period (Ta=Ct hn
x)  = 0.175 sec. < TL 

N-S Direction

V =  . Cs . W    = 0.240 W
Vmax =  . Cs .W= 0.687 W V        = 0.240 W
Vmin = 0.01 W = 0.010 W

E-W Direction

V =  . Cs . W    = 0.240 W
Vmax =  . Cs .W= 0.687 W V        = 0.240 W
Vmin = 0.01 W = 0.010 W

Min. Footing Width               =
Allowable Bearing Pressure   =

Pile Skin Friction                  =
Creep force                          =

21160

 SD1 / (T.(R.I))        =
 SDS / (R/I)            =

 SDS / (R/I)            =
 SD1 / (T.(R.I))        =

n/a

 Lateral Analysis & Design
Job Number :

Wall Load
Level Height Total Area Ext. length Int. length Weight ext. Weight int. Total weight

ft ft2 ft ft lbs lbs lbs Floor Height(ft)
ROOF 8.00 647.50 107.00 30.03 13696.00 2882.400 16578.400 1st FL(ft) 1.00
2nd FLOOR 8.00 2400.25 243.00 77.13 34992.00 8329.500 43321.500

Sum 350 107 48688 11211.90 59899.90

1) Load Distribution
1-1)Seismic Load  ( Increase 20% Design shear value for Rigid diaphragm effect)
For Shear wall , N-S Direction

Level Height Seismic Weight Total Area Total weight wi*hi wx*hx/SUM(wi*hi) Fx 0.7*Fx Vx
ft Factor psf ft2 lbs psf psf psf

ROOF 18.00 0.2400 15.00 647.50 18002 306029 0.300 10.824 7.58 7.58
2nd FLOOR 9.00 0.2400 15.00 2400.25 79325 713927 0.700 6.812 4.77 12.35

Sum 0.2400 30 3048 97327 1019956.15 1.00 12.35
Vbase = 23358.47 lb

For Diaphragm SDS     = 1.200
Level Height Weight Area Story weight Total weight Floor load Fx min Fx max Fx

ft psf ft2 lbs lbs psf psf psf psf

ROOF 18.00 15.0 647.50 18002 18002 7.577 6.672 13.345 7.58 6.36
2nd FLOOR 9.00 15.0 2400.25 79325 97327 10.062 7.932 15.863 10.06 8.45

Sum 15 3047.75 97327 18 17.64
Fp min     = 0.2.SSD.IP.wpx    = 0.24 wpx
Fp max     = 0.4.SSD.IP.wpx    = 0.48 wpx

For Shear wall , E-W Direction
Level Height Seismic Weight Area Total weight W*H wx*hx/SUM(wi*hi) Fx 0.7*Fx Vx

ft Factor psf ft2 lbs psf psf psf
ROOF 18.00 0.2400 15.0 647.50 18002 306029 0.300 10.824 7.58 7.58
2nd FLOOR 9.00 0.2400 15.0 2400.25 79325 713927 0.700 6.812 4.77 12.35

Sum 0.2400 30 3048 97327 1019956.15 1.00 12.35
Vbase = 23358.47 lb

For Diaphragm SDS     = 1.200
Level Height Weight Area Story weight Total weight Floor load Fx min Fx max Fx

ft psf ft2 lbs lbs psf psf psf psf
ROOF 18.00 15.0 647.50 18002 18002 7.577 6.672 13.345 7.58 6.36

2nd FLOOR 9.00 15.0 2400.25 79325 97327 10.062 7.932 15.863 10.06 8.45
Sum 15.0 3047.75 97327 18 17.64

Fp min     = 0.2.SSD.IP.wpx    = 0.24 wpx
Fp max     = 0.4.SSD.IP.wpx    = 0.48 wpx

21160

Wind Force: (ASCE 7-16 Chapter 27)

Wind Velocity Pressure: q = 0.00256(Kz)*Kzt)*(Kd)*V2 (eq26.10-1)

where:
Kz = Velocity pressure ( Section 27.3.1 table 27.3-1)

= Velocity Coeff. = 0.70 Exp. C h(ft.) = 18
Kzt = Topographic Factor ( Section 26.8.2 Fig 26.8-1)

= (1+K1*K2*K3)2

= 1.00

Kd = Wind Directionality Factor ( Section 26.6)
= 0.85 ( ASCE 7-10 Table 26.6-1)

V = 110.00 mph ( Section 26.5)

q = 0.00256 x 0.7 x 1.00 x 0.85 x 110.00 2 = psf

2-2)Compare Load between wind & Seismic

psf
Height Length

N-S 18.50

E-W 35.00

N-S 56.00

E-W 65.50
8.00

8.00
5160.60

42.330

9.658

Floor load Sum of Story

ft
lbs Kips

Seismic governs

42330.14 42.330 Seismic governs2nd FLOOR
147.45 8256.96 8.257 42330.14

9657.70

Seismic governs

7008.50 7.009 Seismic governs

Lbs. Kips

REMARKSeismic Force

ROOF
147.45 2727.75 2.728 7008.50 7.009

5.161

Ww  =

Level

Wind Force Floor load Sum of Story

ft plf
Wind Force 

18.43

W.H. CONSULTANT

18.43

WIND ANALYSIS PROJECT NO. 21160

DATE:

(No Topographic Factor)

Therefore:

Roof and Floor Lateral Analysis

ROOF Job Number:
0.7 Fx(ASD)

Fpx
Line (E) (E)
Width (ft)
Depth (ft) 18.50 18.50
w(plf)
P 2452.98 2452.98
Diaph.(plf) 111.38 111.38

2.45 2.45
2.45 2.45

15/32" Plywood "CDX"
w/10d Common nails
 @4/6/12 unblocked.

ROOF 

0.7 Fx(ASD)

Fpx
Line (E) (E)
Width (ft)
Depth (ft) 35.00 35.00
w(plf)
P(lb) 2386.68 2386.68
Diaph.(plf) 57.28 57.28

2.39 2.39
2.39 2.39

15/32" Plywood "CDX"

w/10d Common nails
 @4/6/12 unblocked.

21160

140.17

Diaph.

18.00

E-W

V(kip)

Diaph.

7.58

265.19

6.36

V(kip)

35.00

6.36

N-S

7.58

Page 5 of 10

2ND

0.7 Fx(ASD)

Fpx
Line 1 3 (E) 2 2 3

Width (ft)
Depth (ft) 11.50 11.50 19.50 19.50 11.50 11.50
w(plf)
P(lb) 1795.84 1795.84 836.83 836.83 274.17 274.17
Diaph.(plf) 276.80 276.80 76.07 76.07 42.26 42.26
Above Shear V(kip) 2.45

1.80 1.80 0.84 0.84 0.27 0.27
1.796 1.796 0.837 3.290 0.274 0.274

19/32" Plywood "CDX" 19/32" Plywood "CDX" 19/32" Plywood "CDX"
w/10d Common nails w/10d Common nails w/10d Common nails
 @4/6/12 blocked.  @4/6/12 blocked.

2ND

0.7 Fx(ASD)

Fpx
Line A B A C B (E)
Width (ft)
Depth (ft) 55.50 55.50 10.00 10.00 24.00 24.00
w(plf)
P(lb) 1521.67 1521.67 500.67 500.67 2574.85 2574.85
Diaph.(plf) 48.60 48.60 88.74 88.74 190.17 190.17
Above Shear V(kip) 2.39

1.52 1.52 0.50 0.50 2.57 2.57
1.522 1.522 0.501 0.501 4.962 2.575

19/32" Plywood "CDX" 19/32" Plywood "CDX" 19/32" Plywood "CDX"
w/10d Common nails w/10d Common nails w/10d Common nails
 @4/6/12 blocked.  @4/6/12 blocked.  @4/6/12 blocked.

Line : Gridline
Dist. From origin (ft) : coordinate of the gridline starting from origin. Use -ve distance if first diaphragm is overhang
diaph start coord (ft) : The coordinate of the left side of each diaphragm. If Diaph. Is composedof more than 2 gridlines, use the same coordinate of the start of the diaph.
Diaph. Length : The length of each diaph. Measured from its start. If a diaph. Is composed of more than 2 gridline, use the total length of the diaph. for each parts.
Effective Depth (ft) : The width of the diaph. At each gridline
Wall Line Design : The shear froce in kips for each gridline
Diaph. Design (v) : The design shear force in plf at support of diaph.

264.64 47.68 114.44

11.50 21.00

V(kip)

Diaph.

8.45

45.00

4.77

65.50 18.00 10.00

V(kip)

Diaph.

E-W

54.83 92.98 54.83

8.45
4.77

N-S

Page 6 of 10

DESIGN OF SHEAR WALL AND HOLD-DOWN
21160

SDS  = 1.200
N-S Direction - Roof

   L Vs H L Mo MR T
Total Design Unit 
S.wall Seismic Shear
Length Force Force Floor Wall Floor Wall

(ft) (kips) (lb/ft) (lb/ft) (ft) (ft) (ft.kip) (ft.kip) (lbs) (lbs)
0.0 2.453 - - - 8.00 - - - - _ - - -

E-W Direction - Roof
   L Vs H L Mo MR T
Total Design Unit 
S.wall Seismic Shear
Length Force Force Floor Wall Floor Wall

(ft) (kips) (lb/ft) (lb/ft) (ft) (ft) (ft.kip) (ft.kip) (lbs) (lbs)
0.0 2.453 - - - 8.00 - - - - _ - - -

Grid 
Line

Shear 
Wall 
Type

Wall 
height

Wall 
Length

Wall 
Length

Shear 
Wall 
Type

Allow. Unit 
Shear 
Force

REMARKSTiedown 
Forces

(lb/ft) H
ol

d 
D

ow
n 

R
eq

ui
re

d 
?

Over - 
Tunning 
Moment

Dead Load

In
cr

ea
se

 
Fa

ct
or

 p
er

 
N

D
S 

T 
4.

3.
4

Ti
ed

ow
n 

C
ap

ac
ity

 

Wall 
height

5/26/2021 11:47

D
ea

d 
Lo

ad
 

R
ed

uc
tio

n 
Fa

ct
or

 

Ti
ed

ow
n 

C
ap

ac
ity

 

From Above

H
ol

d 
D

ow
n 

R
eq

ui
re

d 
?

Over - 
Tunning 
Moment

Resisting 
Moment

Allow. Unit 
Shear 
Force

From Current

Type of 
Simpson      

Hold Down

Resisting 
Moment

(lb/ft)

(lb/ft)

Job Number :

Dead Load

Tiedown 
Forces

ROOF 

Grid 
Line

REMARKS

In
cr

ea
se

 
Fa

ct
or

 p
er

 
N

D
S 

T 
4.

3.
4

From Current

D
ea

d 
Lo

ad
 

R
ed

uc
tio

n 
Fa

ct
or

 

From Above

Type of 
Simpson      

Hold Down

(E)

(lb/ft)

(E) REMAIN

(E) REMAIN

(E)

Page 7 of 10

2ND FLOOR DESIGN OF SHEAR WALL AND HOLD-DOWN
N-S  Direction 

   L Vs H L Mo MR T
Total Design Unit 
S.wall Seismic Shear
Length Force Force Floor Wall Floor Wall

(ft) (kips) (lb/ft) (lb/ft) (ft) (ft) (ft.kip) (ft.kip) (lbs) (lbs)
10.5 1.796 171 A 340 8 10.5 90.0 128.0 14.37 0.432 5.19 YES 874 HDU5 5645 1.00

8.0 3.564 445 B 510 8 8 90.00 128.0 240.0 128.0 28.51 0.432 8.10 YES 2551 HDU5 5645 1.00

9.0 0.274 30 A 340 8 9 90.0 128.0 2.19 0.432 3.81 NO -180 HDU5 5645 1.00

2ND FLOOR
E-W  Direction 

   L Vs H L Mo MR T
Total Design Unit 
S.wall Seismic Shear
Length Force Force Floor Wall Floor Wall

(ft) (kips) (lb/ft) (lb/ft) (ft) (ft) (ft.kip) (ft.kip) (lbs) (lbs)
6.0 2.022 337 B 510 8 6 90.0 128.0 16.18 0.432 1.70 YES 2414 HDU5 5645 1.00

From Above From Current
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Force
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Shear 
Force
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1
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2
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A
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Grid 
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CHECKING EXISTING FOUNDATION

 CONSIDER DRID LINE : (Worst Case)

1)  ROOF LOADS: t/w = 6 ft.

= 15 psf + 20 ft. = plf

2) 2ND FLOOR LOADS: t/w = ft.

= 15 psf + 40 ft. = plf

3)  ROOF LOADS: t/w = 6 ft.

= 15 psf + 20 ft. = plf

4) CEILING LOADS: t/w = ft.

= 10 psf + 10 ft. = plf

5) RAISED FLOOR LOAD t/w = 6 ft.

= 15 psf + 40 ft. = plf

6) = 16 psf x 10 = plf

plf

= plf 4 = ft.  x in.

= in. < in. ----------------- ASSUMED WIDTH OF (E) FTG.

Therefore:
EXISTING FOUNDATION IS ADEQUATE

W.H. CONSULTANT FOUNDATION DESIGN PROJECT NO. 21160

DATE: 5/26/2021 0:00

B

WT(DL+LL) psf x 6.0 210

WT(DL+LL) psf x 1.3 73.15

1.33

WT(DL+LL) psf x 6.0 210

6

WT(DL+LL) psf x 6.0 120

WT(DL+LL) psf x 1.3 73.15

WT(WALL) ft.  x 1.3 212.8
WT  = 899.1

Width of Footing = Total wt. (plf.)
Soil Bearing Capacity

Width of Footing 899.1 1500 0.599 12
Width of Footing 7.193 16

CHECKING NEW FOUNDATION

 CONSIDER DRID LINE : (Worst Case)

1)  ROOF LOADS: t/w = 6 ft.

= 22 psf + 20 ft. = plf

2) CEILING LOADS: t/w = ft.

= 10 psf + 10 ft. = plf

3) RAISED FLOOR LOAD t/w = ft.

= 15 psf + 40 ft. = plf

4) = 16 psf x 10 = plf

plf

= plf 4 = ft.  x in.

= in. < in. ----------------- ASSUMED WIDTH OF (N) FTG.

Therefore:
NEW 12" WIDE X 24" DEEP CONCRETE FOUNDATION IS ADEQUATE

W.H. CONSULTANT FOUNDATION DESIGN PROJECT NO. 21160

DATE: 5/26/2021 0:00

3

WT(DL+LL) psf x 6.0 252

WT(DL+LL) psf x 6.0 120

6

6

WT(DL+LL) psf x 6.0 330

WT(WALL) ft.  x 1.3 212.8
WT  = 914.8

Width of Footing = Total wt. (plf.)
Soil Bearing Capacity

Width of Footing 914.8 1500 0.610 12
Width of Footing 7.318 12

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: R.R.

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:42PM

Project Descr:

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

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

Allowable Stress Design

Douglas Fir-Larch
No.2

875.0
875.0
600.0
625.0

1,300.0
470.0

170.0
425.0 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 = 0.0150,  Lr = 0.020 ksf,  Tributary Width = 1.330 ft, (ROOF)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.719: 1

Load Combination +D+Lr+H

Span # where maximum occurs Span # 1
Location of maximum on span 6.500ft

40.01 psi=

=

1,312.50psi

2x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr+H
=

=

=

212.50 psi==

Section used for this span 2x8
Maximum Shear Stress Ratio 0.188 : 1

12.431 ft=
=

943.48psi

Maximum Deflection

0 <360
305

Ratio = 0 <240

Max Downward Transient Deflection 0.278 in 561Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.510 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+H 0.00 0.00 0.000.00

1.00Length = 13.0 ft 1 0.455 0.119 0.90 1.200 1.00 1.00 1.00 0.47 430.33 945.00 0.13 153.001.00 18.25
1.00+D+L+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.410 0.107 1.00 1.200 1.00 1.00 1.00 0.47 430.33 1050.00 0.13 170.001.00 18.25
1.00+D+Lr+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.719 0.188 1.25 1.200 1.00 1.00 1.00 1.03 943.48 1312.50 0.29 212.501.00 40.01
1.00+D+S+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.356 0.093 1.15 1.200 1.00 1.00 1.00 0.47 430.33 1207.50 0.13 195.501.00 18.25
1.00+D+0.750Lr+0.750L+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.621 0.163 1.25 1.200 1.00 1.00 1.00 0.89 815.19 1312.50 0.25 212.501.00 34.57
1.00+D+0.750L+0.750S+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.356 0.093 1.15 1.200 1.00 1.00 1.00 0.47 430.33 1207.50 0.13 195.501.00 18.25
1.00+D+0.60W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: R.R.

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:42PM

Project Descr:

Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00Length = 13.0 ft 1 0.256 0.067 1.60 1.200 1.00 1.00 1.00 0.47 430.33 1680.00 0.13 272.001.00 18.25
1.00+D+0.750Lr+0.750L+0.450W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.485 0.127 1.60 1.200 1.00 1.00 1.00 0.89 815.19 1680.00 0.25 272.001.00 34.57
1.00+D+0.750L+0.750S+0.450W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.256 0.067 1.60 1.200 1.00 1.00 1.00 0.47 430.33 1680.00 0.13 272.001.00 18.25
1.00+0.60D+0.60W+0.60H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.154 0.040 1.60 1.200 1.00 1.00 1.00 0.28 258.20 1680.00 0.08 272.001.00 10.95
1.00+D+0.70E+0.60H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.256 0.067 1.60 1.200 1.00 1.00 1.00 0.47 430.33 1680.00 0.13 272.001.00 18.25
1.00+D+0.750L+0.750S+0.5250E+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.256 0.067 1.60 1.200 1.00 1.00 1.00 0.47 430.33 1680.00 0.13 272.001.00 18.25
1.00+0.60D+0.70E+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 13.0 ft 1 0.154 0.040 1.60 1.200 1.00 1.00 1.00 0.28 258.20 1680.00 0.08 272.001.00 10.95

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

+D+Lr+H 1 0.5105 6.547 0.0000 0.000

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

Overall MAXimum 0.318 0.318
Overall MINimum 0.173 0.173
+D+H 0.145 0.145
+D+L+H 0.145 0.145
+D+Lr+H 0.318 0.318
+D+S+H 0.145 0.145
+D+0.750Lr+0.750L+H 0.275 0.275
+D+0.750L+0.750S+H 0.145 0.145
+D+0.60W+H 0.145 0.145
+D+0.750Lr+0.750L+0.450W+H 0.275 0.275
+D+0.750L+0.750S+0.450W+H 0.145 0.145
+0.60D+0.60W+0.60H 0.087 0.087
+D+0.70E+0.60H 0.145 0.145
+D+0.750L+0.750S+0.5250E+H 0.145 0.145
+0.60D+0.70E+H 0.087 0.087
D Only 0.145 0.145
Lr Only 0.173 0.173
H Only

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: C.J.

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:43PM

Project Descr:

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

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

Allowable Stress Design

Douglas Fir-Larch
No.2

875.0
875.0
600.0
625.0

1,300.0
470.0

170.0
425.0 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 = 0.010,  L = 0.010 ksf,  Tributary Width = 1.330 ft, (CEILING)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.453: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 6.000ft

21.69 psi=

=

1,050.00psi

2x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

170.00 psi==

Section used for this span 2x8
Maximum Shear Stress Ratio 0.128 : 1

0.000 ft=
=

475.98psi

Maximum Deflection

0 <360
656

Ratio = 0 <240

Max Downward Transient Deflection 0.101 in 1428Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.219 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+H 0.00 0.00 0.000.00

1.00Length = 12.0 ft 1 0.272 0.077 0.90 1.200 1.00 1.00 1.00 0.28 257.36 945.00 0.09 153.001.00 11.73
1.00+D+L+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.453 0.128 1.00 1.200 1.00 1.00 1.00 0.52 475.98 1050.00 0.16 170.001.00 21.69
1.00+D+Lr+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.196 0.055 1.25 1.200 1.00 1.00 1.00 0.28 257.36 1312.50 0.09 212.501.00 11.73
1.00+D+S+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.213 0.060 1.15 1.200 1.00 1.00 1.00 0.28 257.36 1207.50 0.09 195.501.00 11.73
1.00+D+0.750Lr+0.750L+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.321 0.090 1.25 1.200 1.00 1.00 1.00 0.46 421.33 1312.50 0.14 212.501.00 19.20
1.00+D+0.750L+0.750S+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.349 0.098 1.15 1.200 1.00 1.00 1.00 0.46 421.33 1207.50 0.14 195.501.00 19.20
1.00+D+0.60W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: C.J.

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:43PM

Project Descr:

Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00Length = 12.0 ft 1 0.153 0.043 1.60 1.200 1.00 1.00 1.00 0.28 257.36 1680.00 0.09 272.001.00 11.73
1.00+D+0.750Lr+0.750L+0.450W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.251 0.071 1.60 1.200 1.00 1.00 1.00 0.46 421.33 1680.00 0.14 272.001.00 19.20
1.00+D+0.750L+0.750S+0.450W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.251 0.071 1.60 1.200 1.00 1.00 1.00 0.46 421.33 1680.00 0.14 272.001.00 19.20
1.00+0.60D+0.60W+0.60H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.092 0.026 1.60 1.200 1.00 1.00 1.00 0.17 154.42 1680.00 0.05 272.001.00 7.04
1.00+D+0.70E+0.60H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.153 0.043 1.60 1.200 1.00 1.00 1.00 0.28 257.36 1680.00 0.09 272.001.00 11.73
1.00+D+0.750L+0.750S+0.5250E+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.251 0.071 1.60 1.200 1.00 1.00 1.00 0.46 421.33 1680.00 0.14 272.001.00 19.20
1.00+0.60D+0.70E+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 12.0 ft 1 0.092 0.026 1.60 1.200 1.00 1.00 1.00 0.17 154.42 1680.00 0.05 272.001.00 7.04

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

+D+L+H 1 0.2194 6.044 0.0000 0.000

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

Overall MAXimum 0.174 0.174
Overall MINimum 0.080 0.080
+D+H 0.094 0.094
+D+L+H 0.174 0.174
+D+Lr+H 0.094 0.094
+D+S+H 0.094 0.094
+D+0.750Lr+0.750L+H 0.154 0.154
+D+0.750L+0.750S+H 0.154 0.154
+D+0.60W+H 0.094 0.094
+D+0.750Lr+0.750L+0.450W+H 0.154 0.154
+D+0.750L+0.750S+0.450W+H 0.154 0.154
+0.60D+0.60W+0.60H 0.056 0.056
+D+0.70E+0.60H 0.094 0.094
+D+0.750L+0.750S+0.5250E+H 0.154 0.154
+0.60D+0.70E+H 0.056 0.056
D Only 0.094 0.094
L Only 0.080 0.080
H Only



Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: HIP-1

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:52PM

Project Descr:

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

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

Allowable Stress Design

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
Load for Span Number 1

Varying Uniform Load :  D= 0.05250->0.0,  Lr= 0.070->0.0 k/ft, Extent = 0.0 -->> 17.0 ft,  Trib Width = 1.0 ft, (ROOF)

Varying Uniform Load :  D= 0.05250->0.0,  Lr= 0.070->0.0 k/ft, Extent = 0.0 -->> 17.0 ft,  Trib Width = 1.0 ft, (ROOF)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.569: 1

Load Combination +D+Lr+H

Span # where maximum occurs Span # 1
Location of maximum on span 7.259ft

58.58 psi=

=

2,025.00psi

4x10Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+Lr+H
=

=

=

212.50 psi==

Section used for this span 4x10
Maximum Shear Stress Ratio 0.276 : 1

0.000 ft=
=

1,151.60psi

Maximum Deflection

0 <360
307

Ratio = 0 <240

Max Downward Transient Deflection 0.359 in 568Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.664 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+H 0.00 0.00 0.000.00

1.00Length = 17.0 ft 1 0.362 0.174 0.90 1.200 1.00 1.00 1.00 2.19 527.66 1458.00 0.57 153.001.00 26.55
1.00+D+L+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.326 0.156 1.00 1.200 1.00 1.00 1.00 2.19 527.66 1620.00 0.57 170.001.00 26.55
1.00+D+Lr+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.569 0.276 1.25 1.200 1.00 1.00 1.00 4.79 1,151.60 2025.00 1.26 212.501.00 58.58
1.00+D+S+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.283 0.136 1.15 1.200 1.00 1.00 1.00 2.19 527.66 1863.00 0.57 195.501.00 26.55
1.00+D+0.750Lr+0.750L+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: HIP-1

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:52PM

Project Descr:

Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00Length = 17.0 ft 1 0.492 0.238 1.25 1.200 1.00 1.00 1.00 4.14 995.61 2025.00 1.09 212.501.00 50.57
1.00+D+0.750L+0.750S+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.283 0.136 1.15 1.200 1.00 1.00 1.00 2.19 527.66 1863.00 0.57 195.501.00 26.55
1.00+D+0.60W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.204 0.098 1.60 1.200 1.00 1.00 1.00 2.19 527.66 2592.00 0.57 272.001.00 26.55
1.00+D+0.750Lr+0.750L+0.450W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.384 0.186 1.60 1.200 1.00 1.00 1.00 4.14 995.61 2592.00 1.09 272.001.00 50.57
1.00+D+0.750L+0.750S+0.450W+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.204 0.098 1.60 1.200 1.00 1.00 1.00 2.19 527.66 2592.00 0.57 272.001.00 26.55
1.00+0.60D+0.60W+0.60H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.122 0.059 1.60 1.200 1.00 1.00 1.00 1.32 316.59 2592.00 0.34 272.001.00 15.93
1.00+D+0.70E+0.60H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.204 0.098 1.60 1.200 1.00 1.00 1.00 2.19 527.66 2592.00 0.57 272.001.00 26.55
1.00+D+0.750L+0.750S+0.5250E+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.204 0.098 1.60 1.200 1.00 1.00 1.00 2.19 527.66 2592.00 0.57 272.001.00 26.55
1.00+0.60D+0.70E+H 1.200 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 17.0 ft 1 0.122 0.059 1.60 1.200 1.00 1.00 1.00 1.32 316.59 2592.00 0.34 272.001.00 15.93

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

+D+Lr+H 1 0.6641 8.190 0.0000 0.000

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

Overall MAXimum 1.448 0.754
Overall MINimum 0.793 0.397
+D+H 0.655 0.357
+D+L+H 0.655 0.357
+D+Lr+H 1.448 0.754
+D+S+H 0.655 0.357
+D+0.750Lr+0.750L+H 1.250 0.655
+D+0.750L+0.750S+H 0.655 0.357
+D+0.60W+H 0.655 0.357
+D+0.750Lr+0.750L+0.450W+H 1.250 0.655
+D+0.750L+0.750S+0.450W+H 0.655 0.357
+0.60D+0.60W+0.60H 0.393 0.214
+D+0.70E+0.60H 0.655 0.357
+D+0.750L+0.750S+0.5250E+H 0.655 0.357
+0.60D+0.70E+H 0.393 0.214
D Only 0.655 0.357
Lr Only 0.793 0.397
H Only

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: CB-1

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:53PM

Project Descr:

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

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

Allowable Stress Design

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 = 0.010,  L = 0.010 ksf,  Tributary Width = 6.0 ft, (CEILING)
Uniform Load :  D = 0.010,  L = 0.010 ksf,  Tributary Width = 1.330 ft, (CEILING)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.467: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 5.250ft

42.04 psi=

=

1,755.00psi

4x8Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

170.00 psi==

Section used for this span 4x8
Maximum Shear Stress Ratio 0.247 : 1

0.000 ft=
=

820.36psi

Maximum Deflection

0 <360
535

Ratio = 0 <240

Max Downward Transient Deflection 0.113 in 1111Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.235 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+H 0.00 0.00 0.000.00

1.00Length = 10.50 ft 1 0.269 0.142 0.90 1.300 1.00 1.00 1.00 1.09 425.01 1579.50 0.37 153.001.00 21.78
1.00+D+L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.467 0.247 1.00 1.300 1.00 1.00 1.00 2.10 820.36 1755.00 0.71 170.001.00 42.04
1.00+D+Lr+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.194 0.102 1.25 1.300 1.00 1.00 1.00 1.09 425.01 2193.75 0.37 212.501.00 21.78
1.00+D+S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.211 0.111 1.15 1.300 1.00 1.00 1.00 1.09 425.01 2018.25 0.37 195.501.00 21.78
1.00+D+0.750Lr+0.750L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.329 0.174 1.25 1.300 1.00 1.00 1.00 1.84 721.52 2193.75 0.63 212.501.00 36.97
1.00+D+0.750L+0.750S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.357 0.189 1.15 1.300 1.00 1.00 1.00 1.84 721.52 2018.25 0.63 195.501.00 36.97

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: CB-1

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:53PM

Project Descr:

Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.60W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.151 0.080 1.60 1.300 1.00 1.00 1.00 1.09 425.01 2808.00 0.37 272.001.00 21.78
1.00+D+0.750Lr+0.750L+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.257 0.136 1.60 1.300 1.00 1.00 1.00 1.84 721.52 2808.00 0.63 272.001.00 36.97
1.00+D+0.750L+0.750S+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.257 0.136 1.60 1.300 1.00 1.00 1.00 1.84 721.52 2808.00 0.63 272.001.00 36.97
1.00+0.60D+0.60W+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.091 0.048 1.60 1.300 1.00 1.00 1.00 0.65 255.01 2808.00 0.22 272.001.00 13.07
1.00+D+0.70E+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.151 0.080 1.60 1.300 1.00 1.00 1.00 1.09 425.01 2808.00 0.37 272.001.00 21.78
1.00+D+0.750L+0.750S+0.5250E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.257 0.136 1.60 1.300 1.00 1.00 1.00 1.84 721.52 2808.00 0.63 272.001.00 36.97
1.00+0.60D+0.70E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 10.50 ft 1 0.091 0.048 1.60 1.300 1.00 1.00 1.00 0.65 255.01 2808.00 0.22 272.001.00 13.07

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

+D+L+H 1 0.2353 5.288 0.0000 0.000

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

Overall MAXimum 0.799 0.799
Overall MINimum 0.385 0.385
+D+H 0.414 0.414
+D+L+H 0.799 0.799
+D+Lr+H 0.414 0.414
+D+S+H 0.414 0.414
+D+0.750Lr+0.750L+H 0.702 0.702
+D+0.750L+0.750S+H 0.702 0.702
+D+0.60W+H 0.414 0.414
+D+0.750Lr+0.750L+0.450W+H 0.702 0.702
+D+0.750L+0.750S+0.450W+H 0.702 0.702
+0.60D+0.60W+0.60H 0.248 0.248
+D+0.70E+0.60H 0.414 0.414
+D+0.750L+0.750S+0.5250E+H 0.702 0.702
+0.60D+0.70E+H 0.248 0.248
D Only 0.414 0.414
L Only 0.385 0.385
H Only

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: HDR-1

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:49PM

Project Descr:

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

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

Allowable Stress Design

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 = 0.0150,  Lr = 0.020 ksf,  Tributary Width = 6.0 ft, (ROOF)
Uniform Load :  D = 0.010,  L = 0.010 ksf,  Tributary Width = 6.0 ft, (CEILING)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.280: 1

Load Combination +D+0.750Lr+0.750L+H

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

46.05 psi=

=

2,193.75psi

4x6Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+0.750Lr+0.750L+H
=

=

=

212.50 psi==

Section used for this span 4x6
Maximum Shear Stress Ratio 0.217 : 1

0.000 ft=
=

614.53psi

Maximum Deflection

0 <360
1138

Ratio = 0 <240

Max Downward Transient Deflection 0.022 in 2744Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.053 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+H 0.00 0.00 0.000.00

1.00Length = 5.0 ft 1 0.207 0.160 0.90 1.300 1.00 1.00 1.00 0.48 327.64 1579.50 0.32 153.001.00 24.55
1.00+D+L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.259 0.201 1.00 1.300 1.00 1.00 1.00 0.67 455.15 1755.00 0.44 170.001.00 34.11
1.00+D+Lr+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.266 0.205 1.25 1.300 1.00 1.00 1.00 0.86 582.66 2193.75 0.56 212.501.00 43.66
1.00+D+S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.162 0.126 1.15 1.300 1.00 1.00 1.00 0.48 327.64 2018.25 0.32 195.501.00 24.55
1.00+D+0.750Lr+0.750L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.280 0.217 1.25 1.300 1.00 1.00 1.00 0.90 614.53 2193.75 0.59 212.501.00 46.05
1.00+D+0.750L+0.750S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.210 0.162 1.15 1.300 1.00 1.00 1.00 0.62 423.27 2018.25 0.41 195.501.00 31.72

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: HDR-1

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21160.ec6

Project Title:
Engineer:
Project ID:

Printed: 25 MAY 2021, 12:49PM

Project Descr:

Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00+D+0.60W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.117 0.090 1.60 1.300 1.00 1.00 1.00 0.48 327.64 2808.00 0.32 272.001.00 24.55
1.00+D+0.750Lr+0.750L+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.219 0.169 1.60 1.300 1.00 1.00 1.00 0.90 614.53 2808.00 0.59 272.001.00 46.05
1.00+D+0.750L+0.750S+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.151 0.117 1.60 1.300 1.00 1.00 1.00 0.62 423.27 2808.00 0.41 272.001.00 31.72
1.00+0.60D+0.60W+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.070 0.054 1.60 1.300 1.00 1.00 1.00 0.29 196.58 2808.00 0.19 272.001.00 14.73
1.00+D+0.70E+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.117 0.090 1.60 1.300 1.00 1.00 1.00 0.48 327.64 2808.00 0.32 272.001.00 24.55
1.00+D+0.750L+0.750S+0.5250E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.151 0.117 1.60 1.300 1.00 1.00 1.00 0.62 423.27 2808.00 0.41 272.001.00 31.72
1.00+0.60D+0.70E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 5.0 ft 1 0.070 0.054 1.60 1.300 1.00 1.00 1.00 0.29 196.58 2808.00 0.19 272.001.00 14.73

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

+D+0.750Lr+0.750L+0.450W+H 1 0.0527 2.518 0.0000 0.000

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

Overall MAXimum 0.723 0.723
Overall MINimum 0.150 0.150
+D+H 0.385 0.385
+D+L+H 0.535 0.535
+D+Lr+H 0.685 0.685
+D+S+H 0.385 0.385
+D+0.750Lr+0.750L+H 0.723 0.723
+D+0.750L+0.750S+H 0.498 0.498
+D+0.60W+H 0.385 0.385
+D+0.750Lr+0.750L+0.450W+H 0.723 0.723
+D+0.750L+0.750S+0.450W+H 0.498 0.498
+0.60D+0.60W+0.60H 0.231 0.231
+D+0.70E+0.60H 0.385 0.385
+D+0.750L+0.750S+0.5250E+H 0.498 0.498
+0.60D+0.70E+H 0.231 0.231
D Only 0.385 0.385
Lr Only 0.300 0.300
L Only 0.150 0.150
H Only

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: RAISED FLOOR JOIST

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21147.ec6

Project Title:
Engineer:
Project ID:

Printed: 27 APR 2021, 11:11PM

Project Descr:

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

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

Allowable Stress Design

Douglas Fir-Larch
No.2

875.0
875.0
600.0
625.0

1,300.0
470.0

170.0
425.0 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 = 0.0150,  L = 0.040 ksf,  Tributary Width = 1.330 ft, (FLOOR)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.470: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.000ft

34.91 psi=

=

1,137.50psi

2x6Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

170.00 psi==

Section used for this span 2x6
Maximum Shear Stress Ratio 0.205 : 1

0.000 ft=
=

535.10psi

Maximum Deflection

0 <360
885

Ratio = 0 <240

Max Downward Transient Deflection 0.058 in 1247Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.081 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+H 0.00 0.00 0.000.00

1.00Length = 6.0 ft 1 0.152 0.066 0.90 1.300 1.00 1.00 1.00 0.10 155.22 1023.75 0.06 153.001.00 10.13
1.00+D+L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.470 0.205 1.00 1.300 1.00 1.00 1.00 0.34 535.10 1137.50 0.19 170.001.00 34.91
1.00+D+Lr+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.109 0.048 1.25 1.300 1.00 1.00 1.00 0.10 155.22 1421.88 0.06 212.501.00 10.13
1.00+D+S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.119 0.052 1.15 1.300 1.00 1.00 1.00 0.10 155.22 1308.13 0.06 195.501.00 10.13
1.00+D+0.750Lr+0.750L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.310 0.135 1.25 1.300 1.00 1.00 1.00 0.28 440.13 1421.88 0.16 212.501.00 28.71
1.00+D+0.750L+0.750S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.336 0.147 1.15 1.300 1.00 1.00 1.00 0.28 440.13 1308.13 0.16 195.501.00 28.71
1.00+D+0.60W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00

Wood Beam
Optimum SeismicLic. # : KW-06011736

DESCRIPTION: RAISED FLOOR JOIST

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
File: 21147.ec6

Project Title:
Engineer:
Project ID:

Printed: 27 APR 2021, 11:11PM

Project Descr:

Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00Length = 6.0 ft 1 0.085 0.037 1.60 1.300 1.00 1.00 1.00 0.10 155.22 1820.00 0.06 272.001.00 10.13
1.00+D+0.750Lr+0.750L+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.242 0.106 1.60 1.300 1.00 1.00 1.00 0.28 440.13 1820.00 0.16 272.001.00 28.71
1.00+D+0.750L+0.750S+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.242 0.106 1.60 1.300 1.00 1.00 1.00 0.28 440.13 1820.00 0.16 272.001.00 28.71
1.00+0.60D+0.60W+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.051 0.022 1.60 1.300 1.00 1.00 1.00 0.06 93.13 1820.00 0.03 272.001.00 6.08
1.00+D+0.70E+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.085 0.037 1.60 1.300 1.00 1.00 1.00 0.10 155.22 1820.00 0.06 272.001.00 10.13
1.00+D+0.750L+0.750S+0.5250E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.242 0.106 1.60 1.300 1.00 1.00 1.00 0.28 440.13 1820.00 0.16 272.001.00 28.71
1.00+0.60D+0.70E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 6.0 ft 1 0.051 0.022 1.60 1.300 1.00 1.00 1.00 0.06 93.13 1820.00 0.03 272.001.00 6.08

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

+D+L+H 1 0.0813 3.022 0.0000 0.000

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

Overall MAXimum 0.225 0.225
Overall MINimum 0.160 0.160
+D+H 0.065 0.065
+D+L+H 0.225 0.225
+D+Lr+H 0.065 0.065
+D+S+H 0.065 0.065
+D+0.750Lr+0.750L+H 0.185 0.185
+D+0.750L+0.750S+H 0.185 0.185
+D+0.60W+H 0.065 0.065
+D+0.750Lr+0.750L+0.450W+H 0.185 0.185
+D+0.750L+0.750S+0.450W+H 0.185 0.185
+0.60D+0.60W+0.60H 0.039 0.039
+D+0.70E+0.60H 0.065 0.065
+D+0.750L+0.750S+0.5250E+H 0.185 0.185
+0.60D+0.70E+H 0.039 0.039
D Only 0.065 0.065
L Only 0.160 0.160
H Only
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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 = 0.0150,  L = 0.040 ksf,  Tributary Width = 6.0 ft, (FLOOR)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.793: 1

Load Combination +D+L+H

Span # where maximum occurs Span # 1
Location of maximum on span 3.500ft

79.83 psi=

=

1,755.00psi

4x6Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+L+H
=

=

=

170.00 psi==

Section used for this span 4x6
Maximum Shear Stress Ratio 0.470 : 1

6.566 ft=
=

1,391.92psi

Maximum Deflection

0 <360
359

Ratio = 0 <240

Max Downward Transient Deflection 0.168 in 500Ratio = >=360
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.234 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+H 0.00 0.00 0.000.00

1.00Length = 7.0 ft 1 0.248 0.147 0.90 1.300 1.00 1.00 1.00 0.58 392.25 1579.50 0.29 153.001.00 22.50
1.00+D+L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.793 0.470 1.00 1.300 1.00 1.00 1.00 2.05 1,391.92 1755.00 1.02 170.001.00 79.83
1.00+D+Lr+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.179 0.106 1.25 1.300 1.00 1.00 1.00 0.58 392.25 2193.75 0.29 212.501.00 22.50
1.00+D+S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.194 0.115 1.15 1.300 1.00 1.00 1.00 0.58 392.25 2018.25 0.29 195.501.00 22.50
1.00+D+0.750Lr+0.750L+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.521 0.308 1.25 1.300 1.00 1.00 1.00 1.68 1,142.01 2193.75 0.84 212.501.00 65.50
1.00+D+0.750L+0.750S+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.566 0.335 1.15 1.300 1.00 1.00 1.00 1.68 1,142.01 2018.25 0.84 195.501.00 65.50
1.00+D+0.60W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
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Span #
Moment ValuesLoad Combination

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

M CV fbM fvF'b V F'vSegment Length
1.00Length = 7.0 ft 1 0.140 0.083 1.60 1.300 1.00 1.00 1.00 0.58 392.25 2808.00 0.29 272.001.00 22.50
1.00+D+0.750Lr+0.750L+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.407 0.241 1.60 1.300 1.00 1.00 1.00 1.68 1,142.01 2808.00 0.84 272.001.00 65.50
1.00+D+0.750L+0.750S+0.450W+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.407 0.241 1.60 1.300 1.00 1.00 1.00 1.68 1,142.01 2808.00 0.84 272.001.00 65.50
1.00+0.60D+0.60W+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.084 0.050 1.60 1.300 1.00 1.00 1.00 0.35 235.35 2808.00 0.17 272.001.00 13.50
1.00+D+0.70E+0.60H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.140 0.083 1.60 1.300 1.00 1.00 1.00 0.58 392.25 2808.00 0.29 272.001.00 22.50
1.00+D+0.750L+0.750S+0.5250E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.407 0.241 1.60 1.300 1.00 1.00 1.00 1.68 1,142.01 2808.00 0.84 272.001.00 65.50
1.00+0.60D+0.70E+H 1.300 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
1.00Length = 7.0 ft 1 0.084 0.050 1.60 1.300 1.00 1.00 1.00 0.35 235.35 2808.00 0.17 272.001.00 13.50

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

+D+L+H 1 0.2339 3.526 0.0000 0.000

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

Overall MAXimum 1.170 1.170
Overall MINimum 0.840 0.840
+D+H 0.330 0.330
+D+L+H 1.170 1.170
+D+Lr+H 0.330 0.330
+D+S+H 0.330 0.330
+D+0.750Lr+0.750L+H 0.960 0.960
+D+0.750L+0.750S+H 0.960 0.960
+D+0.60W+H 0.330 0.330
+D+0.750Lr+0.750L+0.450W+H 0.960 0.960
+D+0.750L+0.750S+0.450W+H 0.960 0.960
+0.60D+0.60W+0.60H 0.198 0.198
+D+0.70E+0.60H 0.330 0.330
+D+0.750L+0.750S+0.5250E+H 0.960 0.960
+0.60D+0.70E+H 0.198 0.198
D Only 0.330 0.330
L Only 0.840 0.840
H Only
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Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018
General Information
Material Properties Soil Design Values

1.50

Analysis Settings

250.0ksi
No

ksfAllowable Soil Bearing =
=

2.50
60.0

3,122.0
145.0 = 0.30

Flexure = 0.90
Shear =

Values

0.00180

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure No:
Use Pedestal wt for stability, mom & shear No:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base is below ft

pcf

Increase Bearing By Footing Weight
= pcf

Min. Overturning Safety Factor
=

: 1

Increases based on footing Depth0.750
=

Soil/Concrete Friction Coeff.
Ec : Concrete Elastic Modulus

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

#

Dimensions
Width parallel to X-X Axis 1.50 ft
Length parallel to Z-Z Axis

=
1.50 ft

=
Pedestal dimensions...

px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height =

=
in

Footing Thickness
=

12.0 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

4
Number of Bars

=
3.0

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 4
Number of Bars = 3.0

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

0.660 1.680
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= k

V-z k

M-xx =
k-ft=
k-ft

H
=
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PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.790 Soil Bearing 1.185 ksf 1.50 ksf +D+L+H about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.02833 Z Flexure (+X) 0.4350 k-ft/ft 15.353 k-ft/ft +1.20D+0.50Lr+1.60L+1.60H
PASS 0.02833 Z Flexure (-X) 0.4350 k-ft/ft 15.353 k-ft/ft +1.20D+0.50Lr+1.60L+1.60H
PASS 0.02833 X Flexure (+Z) 0.4350 k-ft/ft 15.353 k-ft/ft +1.20D+0.50Lr+1.60L+1.60H
PASS 0.02833 X Flexure (-Z) 0.4350 k-ft/ft 15.353 k-ft/ft +1.20D+0.50Lr+1.60L+1.60H
PASS n/a 1-way Shear (+X) 0.0 psi 75.0 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 75.0 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 75.0 psi n/a
PASS n/a 2-way Punching 8.056 psi 75.0 psi +1.20D+0.50Lr+1.60L+1.60H

Detailed Results

Rotation Axis & ZeccXecc Actual Soil Bearing Stress @ Location Actual / Allow
Soil Bearing

(in)Gross Allowable Bottom, -Z Top, +Z Left, -X Right, +X RatioLoad Combination...
X-X, +D+H 1.50 n/a0.4383 0.4383 n/a 0.2920.0n/a
X-X, +D+L+H 1.50 n/a1.185 1.185 n/a 0.7900.0n/a
X-X, +D+Lr+H 1.50 n/a0.4383 0.4383 n/a 0.2920.0n/a
X-X, +D+S+H 1.50 n/a0.4383 0.4383 n/a 0.2920.0n/a
X-X, +D+0.750Lr+0.750L+H 1.50 n/a0.9983 0.9983 n/a 0.6660.0n/a
X-X, +D+0.750L+0.750S+H 1.50 n/a0.9983 0.9983 n/a 0.6660.0n/a
X-X, +D+0.60W+H 1.50 n/a0.4383 0.4383 n/a 0.2920.0n/a
X-X, +D+0.70E+H 1.50 n/a0.4383 0.4383 n/a 0.2920.0n/a
X-X, +D+0.750Lr+0.750L+0.450W+H 1.50 n/a0.9983 0.9983 n/a 0.6660.0n/a
X-X, +D+0.750L+0.750S+0.450W+H 1.50 n/a0.9983 0.9983 n/a 0.6660.0n/a
X-X, +D+0.750L+0.750S+0.5250E+H 1.50 n/a0.9983 0.9983 n/a 0.6660.0n/a
X-X, +0.60D+0.60W+0.60H 1.50 n/a0.2630 0.2630 n/a 0.1750.0n/a
X-X, +0.60D+0.70E+0.60H 1.50 n/a0.2630 0.2630 n/a 0.1750.0n/a
Z-Z, +D+H 1.50 0.4383n/a n/a 0.4383 0.292n/a0.0
Z-Z, +D+L+H 1.50 1.185n/a n/a 1.185 0.790n/a0.0
Z-Z, +D+Lr+H 1.50 0.4383n/a n/a 0.4383 0.292n/a0.0
Z-Z, +D+S+H 1.50 0.4383n/a n/a 0.4383 0.292n/a0.0
Z-Z, +D+0.750Lr+0.750L+H 1.50 0.9983n/a n/a 0.9983 0.666n/a0.0
Z-Z, +D+0.750L+0.750S+H 1.50 0.9983n/a n/a 0.9983 0.666n/a0.0
Z-Z, +D+0.60W+H 1.50 0.4383n/a n/a 0.4383 0.292n/a0.0
Z-Z, +D+0.70E+H 1.50 0.4383n/a n/a 0.4383 0.292n/a0.0
Z-Z, +D+0.750Lr+0.750L+0.450W+H 1.50 0.9983n/a n/a 0.9983 0.666n/a0.0
Z-Z, +D+0.750L+0.750S+0.450W+H 1.50 0.9983n/a n/a 0.9983 0.666n/a0.0
Z-Z, +D+0.750L+0.750S+0.5250E+H 1.50 0.9983n/a n/a 0.9983 0.666n/a0.0
Z-Z, +0.60D+0.60W+0.60H 1.50 0.2630n/a n/a 0.2630 0.175n/a0.0
Z-Z, +0.60D+0.70E+0.60H 1.50 0.2630n/a n/a 0.2630 0.175n/a0.0

Rotation Axis &
Overturning Stability

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio
Footing Has NO Overturning

Force Application Axis
Sliding Stability All units k

Load Combination... StatusSliding Force Resisting Force Stability Ratio
Footing Has NO Sliding
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Flexure Axis & Load Combination in^2 in^2 in^2 k-ft
As Req'd

Footing Flexure
Tension

k-ft
Actual As StatusMu Side

Surface
Gvrn. As Phi*Mn

X-X, +1.40D+1.60H 0.1155 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.40D+1.60H 0.1155 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+1.60L+1.60H 0.4350 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+1.60L+1.60H 0.4350 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60L+0.50S+1.60H 0.4350 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60L+0.50S+1.60H 0.4350 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.2040 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.2040 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.0990 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.0990 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+1.60S+1.60H 0.2040 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+1.60S+1.60H 0.2040 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.0990 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.0990 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.2040 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.2040 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.50S+W+1.60H 0.2040 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.50S+W+1.60H 0.2040 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.2040 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.2040 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+W+0.90H 0.07425 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+W+0.90H 0.07425 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+E+0.90H 0.07425 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+E+0.90H 0.07425 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.40D+1.60H 0.1155 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.40D+1.60H 0.1155 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.4350 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.4350 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.4350 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.4350 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.2040 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.2040 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.0990 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.0990 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.2040 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.2040 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.0990 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.0990 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.2040 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.2040 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.2040 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.2040 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.2040 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.2040 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+W+0.90H 0.07425 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+W+0.90H 0.07425 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+E+0.90H 0.07425 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+E+0.90H 0.07425 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
One Way Shear

Vu @ +XLoad Combination... Vu @ -X Vu @ -Z Vu @ +Z Vu:Max Vu / Phi*VnPhi Vn Status
+1.40D+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50Lr+1.60L+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60L+0.50S+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60Lr+0.50L+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60Lr+0.50W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50L+1.60S+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60S+0.50W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50Lr+0.50L+W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50L+0.50S+W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50L+0.70S+E+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+0.90D+W+0.90H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
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One Way Shear
Vu @ +XLoad Combination... Vu @ -X Vu @ -Z Vu @ +Z Vu:Max Vu / Phi*VnPhi Vn Status

+0.90D+E+0.90H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK

Vu / Phi*Vn
Two-Way "Punching" Shear All units k

StatusVu Phi*VnLoad Combination...
+1.40D+1.60H 2.14 150.00 0.01426 OKpsipsi
+1.20D+0.50Lr+1.60L+1.60H 8.06 150.00 0.0537 OKpsipsi
+1.20D+1.60L+0.50S+1.60H 8.06 150.00 0.0537 OKpsipsi
+1.20D+1.60Lr+0.50L+1.60H 3.78 150.00 0.02519 OKpsipsi
+1.20D+1.60Lr+0.50W+1.60H 1.83 150.00 0.01222 OKpsipsi
+1.20D+0.50L+1.60S+1.60H 3.78 150.00 0.02519 OKpsipsi
+1.20D+1.60S+0.50W+1.60H 1.83 150.00 0.01222 OKpsipsi
+1.20D+0.50Lr+0.50L+W+1.60H 3.78 150.00 0.02519 OKpsipsi
+1.20D+0.50L+0.50S+W+1.60H 3.78 150.00 0.02519 OKpsipsi
+1.20D+0.50L+0.70S+E+1.60H 3.78 150.00 0.02519 OKpsipsi
+0.90D+W+0.90H 1.38 150.00 0.009167 OKpsipsi
+0.90D+E+0.90H 1.38 150.00 0.009167 OKpsipsi
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Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018
General Information
Material Properties Soil Design Values

1.50

Analysis Settings

250.0ksi
No

ksfAllowable Soil Bearing =
=

2.50
60.0

3,122.0
145.0 = 0.30

Flexure = 0.90
Shear =

Values

0.00180

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure No:
Use Pedestal wt for stability, mom & shear No:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base is below ft

pcf

Increase Bearing By Footing Weight
= pcf

Min. Overturning Safety Factor
=

: 1

Increases based on footing Depth0.750
=

Soil/Concrete Friction Coeff.
Ec : Concrete Elastic Modulus

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

#

Dimensions
Width parallel to X-X Axis 1.50 ft
Length parallel to Z-Z Axis

=
1.50 ft

=
Pedestal dimensions...

px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height =

=
in

Footing Thickness
=

12 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

4
Number of Bars

=
3.0

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 4
Number of Bars = 3.0

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

1.069 0.7930 0.3850
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= k

V-z k

M-xx =
k-ft=
k-ft

H
=
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PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.6753 Soil Bearing 1.013 ksf 1.50 ksf +D+0.750Lr+0.750L+0.450W+H about Z-Z
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.02234 Z Flexure (+X) 0.3430 k-ft/ft 15.353 k-ft/ft +1.20D+1.60Lr+0.50L+1.60H
PASS 0.02234 Z Flexure (-X) 0.3430 k-ft/ft 15.353 k-ft/ft +1.20D+1.60Lr+0.50L+1.60H
PASS 0.02234 X Flexure (+Z) 0.3430 k-ft/ft 15.353 k-ft/ft +1.20D+1.60Lr+0.50L+1.60H
PASS 0.02234 X Flexure (-Z) 0.3430 k-ft/ft 15.353 k-ft/ft +1.20D+1.60Lr+0.50L+1.60H
PASS n/a 1-way Shear (+X) 0.0 psi 75.0 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a
PASS n/a 1-way Shear (+Z) 0.0 psi 75.0 psi n/a
PASS n/a 1-way Shear (-Z) 0.0 psi 75.0 psi n/a
PASS n/a 2-way Punching 6.352 psi 75.0 psi +1.20D+1.60Lr+0.50L+1.60H

Detailed Results

Rotation Axis & ZeccXecc Actual Soil Bearing Stress @ Location Actual / Allow
Soil Bearing

(in)Gross Allowable Bottom, -Z Top, +Z Left, -X Right, +X RatioLoad Combination...
X-X, +D+H 1.50 n/a0.6201 0.6201 n/a 0.4130.0n/a
X-X, +D+L+H 1.50 n/a0.7912 0.7912 n/a 0.5280.0n/a
X-X, +D+Lr+H 1.50 n/a0.9726 0.9726 n/a 0.6480.0n/a
X-X, +D+S+H 1.50 n/a0.6201 0.6201 n/a 0.4130.0n/a
X-X, +D+0.750Lr+0.750L+H 1.50 n/a1.013 1.013 n/a 0.6750.0n/a
X-X, +D+0.750L+0.750S+H 1.50 n/a0.7484 0.7484 n/a 0.4990.0n/a
X-X, +D+0.60W+H 1.50 n/a0.6201 0.6201 n/a 0.4130.0n/a
X-X, +D+0.70E+H 1.50 n/a0.6201 0.6201 n/a 0.4130.0n/a
X-X, +D+0.750Lr+0.750L+0.450W+H 1.50 n/a1.013 1.013 n/a 0.6750.0n/a
X-X, +D+0.750L+0.750S+0.450W+H 1.50 n/a0.7484 0.7484 n/a 0.4990.0n/a
X-X, +D+0.750L+0.750S+0.5250E+H 1.50 n/a0.7484 0.7484 n/a 0.4990.0n/a
X-X, +0.60D+0.60W+0.60H 1.50 n/a0.3721 0.3721 n/a 0.2480.0n/a
X-X, +0.60D+0.70E+0.60H 1.50 n/a0.3721 0.3721 n/a 0.2480.0n/a
Z-Z, +D+H 1.50 0.6201n/a n/a 0.6201 0.413n/a0.0
Z-Z, +D+L+H 1.50 0.7912n/a n/a 0.7912 0.528n/a0.0
Z-Z, +D+Lr+H 1.50 0.9726n/a n/a 0.9726 0.648n/a0.0
Z-Z, +D+S+H 1.50 0.6201n/a n/a 0.6201 0.413n/a0.0
Z-Z, +D+0.750Lr+0.750L+H 1.50 1.013n/a n/a 1.013 0.675n/a0.0
Z-Z, +D+0.750L+0.750S+H 1.50 0.7484n/a n/a 0.7484 0.499n/a0.0
Z-Z, +D+0.60W+H 1.50 0.6201n/a n/a 0.6201 0.413n/a0.0
Z-Z, +D+0.70E+H 1.50 0.6201n/a n/a 0.6201 0.413n/a0.0
Z-Z, +D+0.750Lr+0.750L+0.450W+H 1.50 1.013n/a n/a 1.013 0.675n/a0.0
Z-Z, +D+0.750L+0.750S+0.450W+H 1.50 0.7484n/a n/a 0.7484 0.499n/a0.0
Z-Z, +D+0.750L+0.750S+0.5250E+H 1.50 0.7484n/a n/a 0.7484 0.499n/a0.0
Z-Z, +0.60D+0.60W+0.60H 1.50 0.3721n/a n/a 0.3721 0.248n/a0.0
Z-Z, +0.60D+0.70E+0.60H 1.50 0.3721n/a n/a 0.3721 0.248n/a0.0

Rotation Axis &
Overturning Stability

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio
Footing Has NO Overturning

Force Application Axis
Sliding Stability All units k

Load Combination... StatusSliding Force Resisting Force Stability Ratio
Footing Has NO Sliding
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Flexure Axis & Load Combination in^2 in^2 in^2 k-ft
As Req'd

Footing Flexure
Tension

k-ft
Actual As StatusMu Side

Surface
Gvrn. As Phi*Mn

X-X, +1.40D+1.60H 0.1871 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.40D+1.60H 0.1871 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+1.60L+1.60H 0.2869 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+1.60L+1.60H 0.2869 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60L+0.50S+1.60H 0.2374 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60L+0.50S+1.60H 0.2374 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.3430 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.3430 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.3190 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.3190 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+1.60S+1.60H 0.1844 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+1.60S+1.60H 0.1844 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.1604 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.1604 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.2340 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.2340 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.50S+W+1.60H 0.1844 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.50S+W+1.60H 0.1844 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.1844 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.1844 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+W+0.90H 0.1203 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+W+0.90H 0.1203 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+E+0.90H 0.1203 +Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
X-X, +0.90D+E+0.90H 0.1203 -Z Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.40D+1.60H 0.1871 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.40D+1.60H 0.1871 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.2869 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.2869 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.2374 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.2374 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.3430 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.3430 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.3190 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.3190 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.1844 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.1844 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.1604 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.1604 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.2340 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.2340 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.1844 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.1844 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.1844 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.1844 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+W+0.90H 0.1203 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+W+0.90H 0.1203 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+E+0.90H 0.1203 -X Bottom 0.2592 Min Temp % 0.40 15.353 OK
Z-Z, +0.90D+E+0.90H 0.1203 +X Bottom 0.2592 Min Temp % 0.40 15.353 OK
One Way Shear

Vu @ +XLoad Combination... Vu @ -X Vu @ -Z Vu @ +Z Vu:Max Vu / Phi*VnPhi Vn Status
+1.40D+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50Lr+1.60L+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60L+0.50S+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60Lr+0.50L+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60Lr+0.50W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50L+1.60S+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+1.60S+0.50W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50Lr+0.50L+W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50L+0.50S+W+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+1.20D+0.50L+0.70S+E+1.60H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
+0.90D+W+0.90H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK
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One Way Shear
Vu @ +XLoad Combination... Vu @ -X Vu @ -Z Vu @ +Z Vu:Max Vu / Phi*VnPhi Vn Status

+0.90D+E+0.90H 0.00 0.00 0.00 0.00 0.00 75.00 0.00psipsipsipsipsipsi OK

Vu / Phi*Vn
Two-Way "Punching" Shear All units k

StatusVu Phi*VnLoad Combination...
+1.40D+1.60H 3.46 150.00 0.0231 OKpsipsi
+1.20D+0.50Lr+1.60L+1.60H 5.31 150.00 0.03542 OKpsipsi
+1.20D+1.60L+0.50S+1.60H 4.40 150.00 0.0293 OKpsipsi
+1.20D+1.60Lr+0.50L+1.60H 6.35 150.00 0.04235 OKpsipsi
+1.20D+1.60Lr+0.50W+1.60H 5.91 150.00 0.03938 OKpsipsi
+1.20D+0.50L+1.60S+1.60H 3.42 150.00 0.02277 OKpsipsi
+1.20D+1.60S+0.50W+1.60H 2.97 150.00 0.0198 OKpsipsi
+1.20D+0.50Lr+0.50L+W+1.60H 4.33 150.00 0.02889 OKpsipsi
+1.20D+0.50L+0.50S+W+1.60H 3.42 150.00 0.02277 OKpsipsi
+1.20D+0.50L+0.70S+E+1.60H 3.42 150.00 0.02277 OKpsipsi
+0.90D+W+0.90H 2.23 150.00 0.01485 OKpsipsi
+0.90D+E+0.90H 2.23 150.00 0.01485 OKpsipsi



 

GENERAL STRUCTURAL REQUIREMENTS
GENERAL
1. GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR CONDITIONS OF ALL WORK AND MATERIALS INCLUDING THOSE FURNISHED BY

SUB-CONTRACTORS. STRUCTURAL ENGINEER OF RECORD SHALL BE NOTIFIED IMMEDIATELY OF ANY DISCREPANCIES FROM STRUCTURAL PLANS.

2. ALL MATERIALS AND WORKMANSHIP SHALL BE PERFORMED IN ACCORDANCE WITH 2019 CALIFORNIA BUILDING CODE.

3. ALL DIMENSIONS SHALL REFER TO ARCHITECTURAL DRAWINGS. IN NO CASE SHALL DIMENSIONS BE SCALED FROM STRUCTURAL DRAWINGS AND/OR
DETAILS. ANY DISCREPANCIES FOUND WITHIN THE CONTRACT DOCUMENTS SHALL BE BROUGHT TO THE ATTENTION OF THE ARCHITECT AND
ENGINEER FOR CLARIFICATION PRIOR TO PROCEEDING. ANY WORK INSTALLED PRIOR TO IN CONFLICT WITH SUCH CLARIFICATION SHALL BE
CORRECTED BY THE CONTRACTOR AT HIS EXPENSE AND AT NO ADDITIONAL COST TO THE OWNER.

4. ALL WORK SHALL COMPLY WITH ALL THE APPLICABLE FEDERAL LAWS, STATE STATUTES LOCAL ORDINANCES AND THE REGULATIONS OF AGENCIES
HAVING JURISDICTION OVER THE PROJECT. THE CONTRACTOR SHALL TAKE FULL RESPONSIBILITY FOR COMPLYING WITH THE CONSTRUCTION
SAFETY ORDERS AND THE GENERAL INDUSTRIAL SAFETY ORDERS OF THE STATE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION AND SUCH
OTHER AGENCIES GOVERNING THE CONTRACTOR'S ACTS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR AND HOLD HARMLESS THE STRUCTURAL
ENGINEER, ARCHITECT AND OWNER FOR ANY DAMAGES AND/OR PENALTIES RESULTING FROM HIS FAILURE TO COMPLY WITH SAID LAWS, STATUTES,
ORDINANCES AND REGULATIONS.

5. THE DESIGN, ADEQUACY, AND OVERALL SAFETY OF ANY ERECTION BRACING, SHORING, TEMPORARY SUPPORTS, ETC. IS THE SOLE RESPONSIBILITY
OF THE CONTRACTOR AND HAS NOT BEEN TAKEN INTO CONSIDERATION BY THE ARCHITECT OR STRUCTURAL ENGINEER.  THE CONTRACTOR IS
RESPONSIBLE FOR THE STABILITY OF THE STRUCTURE PRIOR TO THE APPLICATION OF ALL SHEATHING AND FINISH MATERIALS. OBSERVATION VISITS
TO THE SITE BY THE ARCHITECT OR STRUCTURAL ENGINEER DO NOT CONSTITUTE INSPECTION OF ANY OF THE ABOVE ITEMS.

6. WHERE NO DETAILS SHOWN OR NOTED ON THE DRAWINGS, THE DETAILS SHALL BE THE SAME AS FOR OTHER SIMILAR WORK.

7. THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS REPRESENT THE FINISHED STRUCTURE. THEY DO NOT INDICATE THE  METHOD OF
CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE ALL MEASURES NECESSARY TO PROTECT THE STRUCTURE DURING CONSTRUCTION.  SUCH
MEASURES SHALL INCLUDE, BUT NOT BE LIMITED TO, BRACING, SHORING, SCAFFOLDING, ETC. OBSERVATION VISITS TO THE SITE BY THE
STRUCTURAL ENGINEER SHALL NOT INCLUDE INSPECTION OF THE ABOVE ITEMS.

8. OPENINGS, POCKETS, ETC., LARGER THAN 6" SHALL NOT BE PLACED IN CONCRETE SLABS, DECKS, WALLS, UNLESS SPECIALLY DETAILED ON THE
STRUCTURAL DRAWINGS.  NOTIFY THE STRUCTURAL ENGINEER WHEN DRAWINGS BY OTHERS SHOW OPENINGS, POCKETS, ETC., LARGER THAN 6"
NOT SHOWN ON THE STRUCTURAL DRAWINGS, BUT WHICH ARE LOCATED IN STRUCTURAL MEMBERS.  FOR ANY FURTHER RESTRICTIONS ON
OPENINGS IN STRUCTURAL ELEMENTS, SEE APPLICABLE SECTIONS BELOW.

9. CONTRACTOR TO PREPARE SHOP DRAWINGS FOR ALL CONCRETE REINFORCEMENT, STRUCTURAL STEEL, SPECIAL FLOOR & ROOF JOISTS, WOOD
TRUSSES, ETC.. SHOP DRAWINGS SHALL BE SUBMITTED TO THE ENGINEER OF RECORDS FOR REVIEW AND APPROVAL PRIOR TO FABRICATION.

10. CONSTRUCTION MATERIAL SHALL BE SPREAD OUT IF PLACED ON FRAMED ROOF OR FLOOR.  LOAD SHALL NOT EXCEED THE DESIGN LIVE LOAD PER
SQUARE FOOT. PROVIDE ADEQUATE SHORING AND/OR BRACING WHERE STRUCTURE HAS NOT ATTAINED DESIGN STRENGTH.

11. W.H. CONSULTANT IS IN NO WAY RESPONSIBLE FOR ANY AND ALL JOBSITE SAFETY, CONTRACTOR'S WORK OR THE METHODS AND PERFORMANCE
OF SAID WORK.

12. NO STRUCTURAL MEMBER SHALL BE CUT OR NOTCHED OR OTHERWISE REDUCED IN STRENGTH UNLESS APPROVED BY THE STRUCTURAL ENGINEER
OF RECORD.

EXISTING CONDITIONS
1. ALL DIMENSIONS AND EXISTING CONDITIONS SHALL BE FIELD VERIFIED BY THE CONTRACTOR PRIOR TO THE COMMENCEMENT OF WORK. NOTED

DIMENSIONS SHALL SUPERSEDE OVER SCALED DIMENSIONS. THE CONTRACTOR SHALL NOT ASSUME THAT ANY EXISTING CONSTRUCTION IS PLUMB,
LEVEL, OR SQUARE, BUT SHALL VERIFY ACTUAL FIELD CONDITIONS AND MUST REPORT ANY DISCREPANCIES PRIOR TO COMMENCEMENT OF WORK.

2. THE CONTRACTOR SHALL INSPECT ALL EXISTING CONDITIONS THAT AFFECT THE WORK SHOWN AND SHALL NOTIFY THE OWNER AND THE
STRUCTURAL ENGINEER OF RECORD OF ANY EXISTING CONDITIONS THAT CONFLICT WITH THE NEW WORK SHOWN. DURING CLEARING AND
EARTHWORK OPERATIONS FOR FILLED EXCAVATIONS OR BURIED STRUCTURES, SUCH AS CESSPOOLS, CISTERNS, FOUNDATIONS, ETC. IF ANY SUCH
STRUCTURES ARE FOUND, STRUCTURAL ENGINEER SHALL BE NOTIFIED IMMEDIATELY.

3. IF THE CONTRACTOR OBSERVES ANY EXISTING CONDITION THAT HE CONSIDERS INADEQUATE IN ANY WAY, DUE TO DETERIORATION, APPARENT
STRUCTURAL INADEQUACY, POOR EXISTING CONSTRUCTION, OR ANY OTHER REASON, HE SHALL PROMPTLY BRING SUCH CONDITION TO THE
ATTENTION OF THE OWNER AND THE STRUCTURAL ENGINEER AND SHALL NOT CONCEAL SUCH CONDITION UNTIL HE HAS RECEIVED GUIDANCE FROM
THE OWNER

STRUCTURAL DESIGN CRITERIA (2019 CBC)
BUILDING CODE:

1. THE INTERNATIONAL BUILDING CODE (IBC), 2018 EDITION AND THE MINIMUM DESIGN LOADS FOR BUILDINGS AND
OTHER STRUCTURES (ASCE 7-16), AMERICAN CONCRETE INSTITUTE ACI 318-19, SEISMIC DESIGN MANUAL AISC 341,
STEEL CONSTRUCTION MANUAL AISC THIRTEENTH EDITION, BUILDING CODE REQUIREMENTS FOR MASONRY
STRUCTURES (ACI 530-2016/ ASCE 5-2016), AND NATIONAL DESIGN SPECIFICATION NDS 2018 EDITION.

2. CALIFORNIA BUILDING CODE (CBC), 2019 EDITION.

DESIGN LOAD:

ROOF LOAD:   DL=15 PSF   LL=20 PSF
FLOOR LOAD:  DL=15 PSF   LL=40 PSF

WIND LOAD DESIGN DATE:

BASIC WIND SPEED.......................................................
IMPORTANCE FACTOR I.................................................
OCCUPANCY CATEGORY................................................
WIND EXPOSURE............................................................

SEISMIC LOAD DESIGN DATE:

IMPORTANCE FACTOR I...................................................                            1.0
SITE CLASS.....................................................................                               DEFAULT D
SEISMIC DESIGN FACTOR (SDC).....................................
S   ...................................................................................
S   ...................................................................................
S   ...................................................................................
S   ...................................................................................
LAT..................................................................................
LONGIT.............................................................................
R......................................................................................

s
D
1.500
0.600
1.200
0.600
37.3592
-121.9750
6.5

LIGHT-FRAME (WOOD) WALL w/PLYWOOD SHEAR MATERIAL
USE EQUIVALENT LATERAL FORCE METHOD

FOUNDATION
1. ALLOWABLE BEARING PRESSURE - 1,500 PSF  (PER CBC 2019 TABLE 1806.2)
IF ADVERSE SOIL CONDITIONS ARE ENCOUNTERED, A SOIL INVESTIGATION REPORT MAY BE REQUIRED.

2. FOUNDATION DESIGN SHALL BE 24" MINMUM DEPTH OF FOOTING BELOW THE LOWEST ADJACENT FINAL GRADE, 12"
MINIMUM WIDTH FOR 1-STORY, 16" MINIMUM WIDTH FOR 2-STROY, BEAR ON FIRM NATIVE OR PROPERLY COMPACTED SOILS.

CONCRETE
1. ALL CONCRETE MATERIALS, CONSTRUCTION AND WORKMANSHIP SHALL CONFORM TO THE ADOPTED EDITION OF THE ACI CODE AND
SPECIFICATION (ACI-318) AND APPLICABLE CALIFORNIA BUILDING CODE (2019 CBC) AND LOCAL BUILDING CODE.

2. CONCRETE SHALL HAVE A MIN. 4,000 PSI COMPRESSIVE STRENGTH AT 28 DAYS AS FOLLOWS UNLESS OTHERWISE NOTED ON THE DRAWINGS.

3. PORTLAND CEMENT SHALL CONFORM TO ASTM C-150, TYPE V. WITH WATER RATIO 0.45 MAX.

4. AGGREGATE FOR HARD PACK CONCRETE SHALL BE 1.0" MAX FOR FOOTINGS AND 3 4" MAX FOR ALL OTHER WORK. (ASTM C-33)

5. AGGREGATE FOR LIGHTWEIGHT CONCRETE SHALL CONFIRM TO ASTM C-330.

6. CONCRETE MIXING OPERATION, ETC., SHALL CONFORM TO C-94. WATER-CEMENT RATIO IS LESS THAN 0.50

7. WATER SHALL BE CLEAN, FREE FROM DELETERIOUS AMOUNTS OF ACIDS, ALKALIS OR ORGANIC MATERIALS, OILS, SALTS AS PER ACI-318.

8. THE MAXIMUM SLUMP SHALL NOT EXCEED 3" ±1" FOR FOOTINGS, SLABS ON GRADE AND MASS CONCRETE, AND 4" ±1" FOR OTHER CONCRETE.

9. UNLESS SHOWN OR NOTED OTHERWISE, CONCRETE COVERAGE FOR REINFORCING BAR TO FACE OF BAR SHALL BE AS FOLLOWS:
          A. CONCRETE IN CONTACT WITH EARTH, UNFORMED                     3"
          B. CONCRETE IN CONTACT WITH EARTH, FORMED                           2"
          C. WALLS                                                                                                 1.5"
          D. BEAMS, GIRDERS & COLUMNS (TO TIES OR STIRRUPS)             1.5"

10. CONDUIT PLACED IN A CONCRETE SLAB SHALL NOT EXCEED 13 OF THE THICKNESS OF THE SLAB AND SHALL BE PLACED BETWEEN THE TOP
   AND BOTTOM REINFORCING STEEL. MINIMUM CLEAR DISTANCE BETWEEN CONDUITS SHALL BE 6".

11. ALL REINFORCING BARS, ANCHOR BOLTS AND OTHER CONCRETE INSERTS SHALL BE WELL SECURED IN POSITION PRIOR TO PLACING CONCRETE.

12. PROVIDE SLEEVES FOR PLUMBING AND ELECTRICAL OPENINGS IN CONCRETE BEFORE PLACING. DO NOT CUT ANY REINFORCING WHICH MAY
   CONFLICT. CORING IN CONCRETE IS NOT PERMITTED EXCEPT AS SHOWN. NOTIFY THE ENGINEER ON RECORD IN ADVANCE OF CONDITIONS NOT
   SHOWN ON THE DRAWINGS.

13. ALL CONCRETE MIXES SHALL CONFORM TO THE PROPORTIONS ESTABLISHED BY CODE FOR THE VARIOUS CONCRETE STRENGTHS REQUIRED
FOR
   THE WORK. CONTRACTOR SHALL ENGAGE A CERTIFIED INDEPENDENT TESTING LABORATORY TO PREPARE SIX (6) DESIGNS FOR THE WORK.
   COPIES OF SUCH MIX DESIGN, AS WELL AS 7-DAY AND 28-DAY CYLINDER TEST RESULTS SHALL BE SENT TO THE STRUCTURAL ENGINEER OF
   RECORD AND THE LOCAL BUILDING OFFICIAL TO OBTAIN APPROVAL PRIOR TO ITS USE IN THE WORK.

14. REMOVE ALL DEBRIS, WATER, MUD AND LOOSE EARTH FROM EXCAVATED AREA BEFORE POURING CONCRETE.

15. POWDER ACTUATED FASTENERS SUCH AS SHOTPINS, SHALL BE ICC ESR APPROVED.

16. PROVIDE SLEEVES FOR PLUMBING AND ELECTRICAL OPENINGS IN CONCRETE BEFORE PLACING. DO NOT CUT ANY REINFORCING WHICH MAY
   CONFLICT. CORING IN CONCRETE IS NOT PERMITTED EXCEPT AS SHOWN. NOTIFY THE ENGINEER ON RECORD IN ADVANCE OF CONDITIONS NOT
   SHOWN ON THE DRAWINGS.

17. ALL SAW CUTS IN SLAB ON GRADE SHALL BE MADE NOT LATER THAN 24 HOURS AFTER PLACING CONCRETE.

18. PIPES, DUCTS, CONDUITS, ETC. SHALL NOT BE PLACED IN SLABS UNLESS APPROVED BY THE ENGINEER OF RECORD.

REINFORCING STEEL
1. ALL REINFORCING BARS SHALL BE ACCURATELY AND SECURELY PLACED BEFORE POURING CONCRETE OR APPLYING MORTAR
  OR GROUT.

2. ALL REINFORCING BARS SHALL BE ASTM A-615  GRADE 60 DEFORMED BILLET STEEL BARS. GRADE 60 BARS SHALL BE
  MARKED SO ITS IDENTIFICATION CAN BE MADE WHEN THE FINAL IN PLACE INSPECTION IS MADE.

3. THE TIE WIRE USED SHALL BE BLACK ANNEALED WIRE, 16 GA. OR HEAVIER.

4. ALL REINFORCING BAR BENDS SHALL BE MADE COLD.

5. ALL STEEL TO BE COATED SHALL BE CLEANED TO BASE METAL AND BE FREE OF ALL OILS, RUST, SCALE OR ANY OTHER
   DELETERIOUS MATERIALS. STEEL FABRICATOR SHALL BE LOCAL CITY LICENSED.

6. ALL HOOKS SHALL CONFORM TO THE BEND DIMENSION PER ACI "STANDARD HOOK" UNLESS OTHERWISE SHOWN ON THE DRAWINGS..

7. BARS SHALL BE SECURELY TIED TO PREVENT DISPLACEMENT DURING THE CONCRETE OPERATION AND ALL DOWELS SHALL BE WIRED IN PLACE
BEFORE DEPOSITING CONCRETE.

8. DOWELS BETWEEN FOOTINGS AND WALLS OR COLUMNS SHALL HAVE SAME SIZE AS THE VERTICAL REINFORCEMENT, EMBEDMENT OF DOWELS SHALL
BE 36 BAR DIAMETER OR 2'-0" MINIMUM UNLESS OTHERWISE SHOWN.

9. WELDING SHALL BE ELECTRIC ARC PROCESS (E70XX) PERFORMED BY QUALIFIED WELDERS AND CERTIFIED BY THE LOCAL CITY OF BUILDING &
SAFETY DEPARTMENT. ALL FIELD WELDING SHALL BE PROVIDED WITH CONT. INSPECTION BY A CERTIFIED DEPUTY INSPECTOR.

10. MINIMUM LAP OF MESH SHALL BE NOT LESS THAN THE SPACING OF THE CROSS WIRE PLUS TWO INCHES OR 60 DIA. OR 8" WHICHEVER IS GREATER.

11. WELDED WIRE MESH SHALL CONFIRM TO ASTM A185 GRADE 65 FOR PLAIN WIRE AND ASTM A497 GRADE 75 FOR DEFORMED BAR.

STRUCTURAL STEEL
1. FABRICATION AND ERECTION OF STRUCTURAL STEEL SHALL CONFORM TO THE AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC), "MANUAL

OF STEEL CONSTRUCTION, ASD (LATEST EDITION).

2. ALL STEEL DETAILS AND CONNECTIONS SHALL BE IN ACCORDANCE WITH THE REQUIREMENTS OF THE AISC "SPECIFICATION FOR
  STRUCTURAL STEEL BUILDINGS", (LATEST EDITION).

3. STEEL MATERIALS SHALL CONFORM TO THE FOLLOWING UNLESS OTHERWISE NOTED ON THE DRAWINGS:
      A. STRUCTURAL W SHAPES: ASTM A992, GRADE 50
      B. PIPES: ASTM A53, TYPE "S", GRADE "B".
      C. TUBES:ASTM A501, GRADE "B" (FY = 46000 PSI.)
      D. ANGLES:ASTM A36
      E. BOLTS: ASTM A307, GRADE A, EXCEPT AS NOTED.
      F. HIGH STRENGTH BOLTS:ASTM A325 SLIP CRITICAL UNLESS NOTED.
      G. ANCHOR BOLTS: A36; UNLESS NOTED OTHERWISE.
      H. GALVANIZING: ASTM A123 FOR ROLLED, PRESSED, AND FORGED STEEL SHAPES, PLATES, BARS, AND STRIP GREATER THAN 18" THICK. ASTM
          A153 FOR HOT-DIP GALVANIZED FASTENERS. GALVANIZING REPAIR PAINT SHALL MEET  MILK-P-21035 OR SSPC-PAINT 20.
      I. SHOP PAINT: SSPC-PAINT 13. SHOP PRIME ALL STRUCTURAL STEEL EXCEPT PORTIONS TO BE EMBEDDED IN CONCRETE OR MORTAR.

4. ALL STEEL MEMBERS SHALL BE MADE IN A N APPROVED FABRICATOR'S SHOP; THE APPROVED FABRICATOR SHALL SUBMIT THE CERTIFICATE OF
COMPLIANCE TO THE BUILDING INSPECTOR PRIOR TO ERECTION PER CBC SECTION 1704.2.2.

5. ALL STRUCTURAL STEEL AND MISCELLANEOUS METAL EXPOSED TO WEATHER SHALL BE PRIMED AND PAINTED BY GALVANIZED PAINT AFTER
ERECTION.

6. CITY LICENSED FABRICATOR REQUIRED FOR ALL STRUCTURAL STEEL MEMBERS.

7. BOLT HOLES IN STEEL SHALL BE 1/16 INCH LARGER IN DIAMETER THAN NORMAL SIZE OF BOLT USED, UNLESS NOTED OTHERWISE. OVERSIZED OR
SLOTTED HOLES SHALL NOT BE USED FOR ANY CONNECTIONS UNLESS SPECIFICALLY INDICATED ON THE DRAWINGS OR APPROVED IN WRITING
BY THE ENGINEER.

8. WELD LENGTHS CALLED FOR ON PLANS ARE THE NET EFFECTIVE LENGTH REQUIRED. WELD SIZE SHALL BE AISC MINIMUM UNLESS A LARGER SIZE
IS NOTED.

9. ALL WELD SIZES NOT SHOWN IN DETAILS HEREIN SHALL BE THE MINIMUM REQUIRED SIZE BASED ON THICKNESS OF THICKER PART AS PER AISC
THIRTEENTH EDITION, TABLES J2.3 & J2.4. EXCEPTION: AT MEMBER SPLICES WELDS OR BOLTS SHALL DEVELOP FULL STRENGTH OF THE MEMBER
OR COMPONENTS BEING CONNECTED.

10. STRUCTURAL WELDING SHALL CONFORM TO AWS D1.1 AND THE AISC SPECIFICATION SPECIFICATION. ELECTRODES TO BE E70XX SERIES
UNLESS NOTED OTHERWISE.

11. SHOP WELDS MUST BE PERFORMED IN A CITY LICENCED FABRICATOR'S SHOP.

12. FIELD WELDERS SHALL BE CERTIFIED BY THE CITY DEPARTMENT OF BUILDING AND SAFETY.

13. WELDING TESTS AND INSPECTIONS: PER BUILDING DEPARTMENT REQUIREMENTS AND SPECIFICATIONS.

14. PROVIDE LEAD HOLE 40%-70% OF THREADED SHANK DIA. AND FULL DIA. FOR SMOOTH SHANK PORTION.

15. STEEL COLUMNS, BASE PLATES AND ALL STEEL BELOW GRADE SHALL HAVE A MINIMUM 3" CONCRETE COVER PROTECTION. UNLESS SPECIAL
NOTED ON PLANS OR DETAILS.

16. SUBMIT FOR REVIEW SHOP DRAWINGS OF STEEL DETAILS PRIOR TO FABRICATING STRUCTURAL STEEL. CUTS, HOLES, COPING, ETC. REQUIRED
FOR WORK OF OTHER TRADES SHALL BE SHOWN ON THE SHOP DRAWINGS AND MADE IN THE SHOP. CUTS OR BURNING OF HOLES IN
STRUCTURAL STEEL MEMBERS IN THE FIELD WILL NOT BE PERMITTED, UNLESS SPECIFICALLY APPROVED IN EACH CASE BY THE STRUCTURAL
ENGINEER AND CITY LICENSED DEPUTY INSPECTOR.

CONCRETE BLOCK MASONRY
1. PROVIDE CONCRETE BLOCK OF NORMAL WEIGHT CLASSIFICATION COMPLYING WITH ASTM C90, GRADE N-1, WITH MINIMUM AVERAGE STRENGTH

OF 2,000 PSI, UNLESS HIGH STRENGTH BLOCKS ARE SPECIFIED. ALL UNITS SHALL BE OPEN END, AND BOND BEAM UNITS SHALL BE USED AT
HORIZONTAL REINFORCING.

2. PROVIDE MORTAR COMPLYING WITH ASTM C270, TYPE S, 1 PART PORTLAND CEMENT, 31
2 PARTS AND 14 TO 12 PARTS LIME PUTTY OR HYDRATED,

ATTAINING A MINIMUM COMPRESSIVE STRENGTH 2,000 PSI AT 28 DAYS.

3. PROVIDE GROUT COMPLYING WITH ASTM C476, TYPE S, 1 PART PORTLAND CEMENT, 3 SAND (FINE GROUT) AND MAY CONTAIN ADDITIONAL 2
PARTS PRE GRAVEL IF SPACES ARE 4 INCHES OR MORE IN EVERY DIRECTION (COARSE GROUT), ATTAINING A MINIMUM COMPRESSIVE STRENGTH
2,000 PSI AT 28 DAYS.

4. PROVIDE GALVANIZED WIRE TYPE HORIZONTAL JOINT REINFORCING AT 16" O.C. (MAX) AND AS INDICATED ON ARCHITECTURAL DRAWINGS.
PROVIDE HOT DIP GALVANIZED HJR ON ALL EXTERIOR WALLS. IN ADDITION TO SCHEDULED OR DETAILED LINTEL AND SILL REINFORCING,
PROVIDE TWO LAYERS OF HJR AT 8 INCHES ON CENTER ABOVE AND BELOW ALL LINTELS AND SILLS WHICH SPAN MORE THAN 12 INCHES. EXTEND
ADDED HJR 24 INCHES BEYOND THE OPENING JAMBS EXCEPT AT WALL CONTROL JOINTS.

5. PLAIN END TWO CELLED UNITS SHALL BE USED FOR BLOCKS THAT ARE TO HAVE CELLS REINFORCED AND FILLED. WEB SHELLS ADJACENT TO
CELLS THAT ARE TO BE FILLED ARE TO BE BEDDED IN MORTAR.

6. REINFORCING SHALL HAVE A MINIMUM LAP OF 40 BARS DIAMETER OR 24" WHICH EVER IS LARGER.

7. BRICK SHALL CONFORM TO STANDARD SPECIFICATION FOR BUILDING BRICK ASTM C62, BRICK GROUTING PER T21-2413.

8. BED JOINTS TO BE FULLY BEDDING MORTAR. HEAD JOINTS TO BE SOLIDLY FILLED AT LEAST 11
2" FROM EACH FACE.

9. GROUT THICKNESS BETWEEN BLOCK UNIT REINFORCING STEEL SHALL NOT BE LESS THAN 12". SPACE BETWEEN ADJACENT BARS SHALL NOT BE
LESS THAN 1" OR THE BAR DIAMETER, WHICH IS GREATER.

10. IF WORK IS STOPPED FOR ONE HOUR OR LONGER, PROVIDE HORIZONTAL CONSTRUCTION JOINTS BY STOPPING GROUT 11
2" BELOW TOP OF

BLOCK.

11. ALL MASONRY WALLS SHOWN ON THE STRUCTURAL DRAWINGS HAVE BEEN DESIGNED TO RESIST THE REQUIRED CODE VERTICAL AND LATERAL
FORCES IN THE FINAL CONSTRUCTED CONFIGURATION ONLY. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ADEQUATELY BRACE THE
WALLS FOR VERTICAL AND LATERAL LOADS THAT COULD POSSIBLY BE APPLIED PRIOR TO COMPLETION OF LATERAL SUPPORT BY CONNECTIONS
AT FLOORS OR ROOF FRAMING LEVELS.

WOOD
1. THE FOLLOWING CODES AND SPECIFICATIONS SHALL GOVERN THE CONSTRUCTION OF STRUCTURAL WOOD SYSTEMS;

A. 1. THE INTERNATIONAL BUILDING CODE (IBC), 2018 EDITION AND THE MINIMUM DESIGN LOADS FOR BUILDINGS AND
     OTHERS STRUCTURES (ASCE 7-16)

2. CALIFORNIA BUILDING CODE (CBC), 2019 EDITION.
B. NATIONAL DESIGN SPECIFICATION (NDS) 2018 EDITION
C. WWPA OR WCLIB  STANDARD GRADING RULES FOR WESTERN LUMBER
D. PS-1  PLYWOOD STANDARDS
E. ANSI A-208  -- PARTICLEBOARD SPECIFICATIONS

2. NO STRUCTURAL MEMBER SHALL BE CUT OR NOTCHED FOR PIPES, ETC. UNLESS SPECIFICALLY NOTED. OBTAIN ENGINEER'S APPROVAL FOR ANY
HOLES OR NOTCHES NOT DETAILED.

3. ALL LUMBER SHALL BE GRADE MARKED DOUGLAS FIR-LARCH AND SHALL HAVE THE FOLLOWING GRADES, UNLESS NOTED OTHERWISE:
    A. 2X STUDS, 2X TOP PLATE, 2X SILL PLATE:       DF#2
    B. 2X JOIST & RAFTER:                                             DF#2
    C. BEAM, HEADER & STRINGER:                             DF#1 OR BETTER
    D. POST & TIMBER:                                                    DF#1 OR BETTER

4. PARALLAM LUMBER:
    A. PARALLAM PARALLEL STRAND LUMBER (PSL) MANUFACTURED BY "WEYERHAUSER" COMPANY WITH E= 2,000,000 PSI &
       Fb= 2900 PSI IN ACCORDANCE WITH ESR-1387/ LARR 25202 AND CONFORM BY NDS 2018.
    B. THE PARALLAM BEAMS ARE TO BE FABRICATED IN THE SHOP OF A CALIFORNIA LICENSED FABRICATOR.
    C. PARALLAM SHALL NOT BE EXPOSED TO THE WEATHER.WHEN USED ON THE EXTERIOR OF A STRUCTURE THESE PRODUCTS
       SHALL BE FULLY WRAPPED IN WEATHER RESISTANT BARRIER.
    D. PARALLAM BEAMS ARE TO BE LOAD TESTED BY THE MANUFACTURER AND THE TEST RESULTS SUBMITTED TO THE BUILDING
      INSPECTOR. THE MANUFACTURER'S LOGO IS TO BE IMPRINTED ON THE SIDE OF THE BEAMS.

5. MICROLLAM LUMBER:
    A. MICROLLAM LAMINATED VENEER LUMBER (LVL) SHALL BE MANUFACTURED BY "WEYERHAUSER" COMPANY WITH E=1,900,000 PSI
       & Fb= 2600 PSI IN ACCORDANCE  WITH ESR-1387/ LARR 25202 AND CONFORM BY NDS 2018.
    B. THE MICOLLAM BEAMS ARE TO BE FABRICATED IN THE SHOP OF A CALIFORNIA LICENSED FABRICATOR.
    C. PARALLAM SHALL NOT BE EXPOSED TO THE WEATHER.WHEN USED ON THE EXTERIOR OF A STRUCTURE THESE PRODUCTS
       SHALL BE FULLY WRAPPED IN WEATHER RESISTANT BARRIER.
    D. PARALLAM BEAMS ARE TO BE LOAD TESTED BY THE MANUFACTURER AND THE TEST RESULTS SUBMITTED TO THE BUILDING
      INSPECTOR. THE MANUFACTURER'S LOGO IS TO BE IMPRINTED ON THE SIDE OF THE BEAMS.
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6. GLUE-LAMINATED WOOD:
    A. GLUE LAMINATED WOOD BEAMS (GLU) SHALL BE COMBINATION 24F-V8 WITH Fb= 2400 PSI. UNLESS OTHERWISE NOTED,
      UTILIZING A WET-USE ADHESIVE CONFORMING TO A.S.T.M. D-2559. MEMBERS SHALL BE ARCHITECTURAL GRADE APPEARANCE
      UNLESS OTHERWISE NOTED ON THE STRUCTURAL OR ARCHITECTURAL DRAWINGS.
    B. ALL UNITS SHALL COMPLY WITH A.I.T.C. 190.1 AND BEAR EITHER THE A.I.T.C.OR THE APA/EWS "QUALITY INSPECTED" MARK.
      BY A CALIFORNIA LICENSED FABRICATOR.
    C. AN AITC CERTIFICATE OF INSPECTION FOR ALL GLUED LAMINATED TIMBER SHALL BE SUBMITTED TO THE BUILDING AND SAFETY
      DIVISION INSPECTOR PRIOR TO ERECTION.

7. PRESSURE TREATED LUMBER
    A. LUMBER AND PLYWOOD WITH WATER-BORNE PRESERVATIVES TO COMPLY WITH AWPA C2 AND C9 RESPECTIVELY AND
     U.B.C. STANDARDS #25-12.
    B. WOO FOR ABOVE GROUND USES USE AWPA LP-2
    C. PRESSURE TREAT CANTS, NAILERS, BLOCKING, STRIPPING AND SIMILAR ITEMS IN CONJUNCTION WITH ROOFING, FLASHING,
       VAPOR BARRIERS, AN WATER-PROOFING OR USE REDWOOD.
    D. PRESSURE TREAT SILLS, SLEEPERS, NAILERS, BLOCKING, FURRING AND SIMILAR ITEMS IN DIRECT CONTACT WITH CONCRETE
      OR MASONRY OR USE REDWOOD.

8. PLYWOOD SHALL BE DOUGLAS FIR AND SHALL COMPLY WITH U.S. PRODUCT STANDARD PS 1-19. GRADES AND SIZES SHALL BE
  AS SPECIFIED ON PLANS. PLYWOOD SHEATHING SHALL BE FULL SIZE SHEET WHERE POSSIBLE WITH 48" X 32" MINIMUM SHEET
  SIZE AND LAID CONTINUOUSLY OVER TWO OR MORE SPANS WITH FACE GRAIN PERPENDICULAR TO SUPPORTS.
    A. ROOF SHEATHING SHALL BE GRADE MARKED "D.F.P.A." WITH 1/2" THK "CDX" PLYWOOD 4 OR 5 PLY, PANEL INDEX 24/0 OR
      BETTER. NAILED WITH 10d  SCREW SHANK COMMON NAILS AT 6" O.C. AT EDGES AND BOUNDARIES, AT 12" O.C. IN FIELD. U.N.O.
    B. FLOOR OR TERRACE SHEATHING SHALL BE GRADE MARKED "D.F.P.A." WITH 3/4" THK "CDX" PLYWOOD 4 OR 5 PLY, PANEL INDEX
      36/16 OR BETTER. EDGES SHALL HAVE APPROVED TONGUE-AND-GROOVE JOINTS. NAILED WITH 10d SCREW SHANK COMMON
      NAILS AT 6" O.C. AT EDGES AND BOUNDARIES, AT 12" O.C. IN FIELD. U.N.O.
    C. WOOD STRUCTURAL PANELS, WHEN USED STRUCTURALLY, SHALL CONFORM TO THE REQUIREMENTS FOR THEIR TYPE IN
      DOC PSI-95 AND/ OR PS2-92.
    D. ALL PLYWOOD & NAILS FOR STRUCTURAL SHEAR WALL SHALL BE PER PLAN, NAILING SCHEDULE, & SHEAR WALL SCHEDULE.
    F. ROOF AND FLOOR SHEATHING, AND SHEAR WALL PANELS, NAILING AND INSTALLATION INSPECTED AND APPROVED BY THE
      BUILDING DEPARTMENT PRIOR TO COVERING

9. WALL FRAMING:
    A. STUDS SHALL BE PLACED WITH THEIR WIDE DIMENSION PERPENDICULAR TO THE WALL.
    B. USING ONE PIECE OF 4X POST OR NOT LESS THAN THREE STUDS SHALL BE INSTALLED AT EACH CORNER OF EXTERIOR WALL.
    C. EXTERIOR WALLS: 7/8" THK. CEMENT PLASTER ON FURRED OR SELF-FURRING EXPANDED METAL OR FABRIC LATH WITH #11
       GA., 11

2" LONG, 7/16" DIA. HEAD GALV. AT 6" O.C.
    D. INTERIOR WALLS: 5/8" TYPE "X" GYPSUM WALLBOARD FASTENED TYPE W BUGLE HEAD DRYWALL SCREWS @ 12" O.C.
       CEILINGS, 16" O.C. WALLS, 5/8" MIN. PENETRATION INTO FRAMING. BLOCKING REQ'D, TYP. U.N.O.( 2 PLY GYPBD. REQUIRED
       PER ARCH'L.)
    E. END JOINTS IN DOUBLE TOP PLATES SHALL BE OFFSET AT LEAST 48 INCHES. TOP PLATES SHALL BE SPLICES WITH (12)-16d,
      UNLESS NOTED OTHERWISE.
    F. PROVIDE FIRE BLOCKING AT MID-HEIGHT OF STUD WALLS EXCEEDING 8'-0" IN COMPLIANCE WITH LOCAL CODE. FIRE BLOCKING
      SHALL BE 2X MATERIAL OF SAME WIDTH AS THE STUDS.
    G. PROVIDE FULL-HEIGHT STUDS (BALLOON FRAME) ON EXTERIOR WALLS WITH SLOPED ROOF AND STAIRS. ADD 4X SOLID BLK'G
      @48" O.C. AT VERTICAL DIRECTION BETWEEN STUDS.
    H. NOTCHING OF EXTERIOR AND BEARING/NONBEARING STUD WALLS SHALL NOT EXCEED 25%/40% RESPECTIVELY. BOARD HOLES
       IN BEARING/NONBEARING STUD WALLS SHALL NOT EXCEED 40%/60% RESPECTIVELY. OTHERWISE NEED NOTICE TO ENGINEER.
    I. AT ALL WALLS PROVIDE A SINGLE BOTTOM PLATE. WHERE PLATES ARE CUT OR BORED PROVIDE 18"X11

2" METAL STRAP EACH
      SIDE WITH (4)-16d NAILS.

10. PRE-DRILL FOR NAILING AS REQUIRED WHEN NAIL SPACING RESULTS IN WOOD SPLITTING.  PRE-DRILL HOLES SHALL BE SMALLER
THAN THE DIAMETER OF THE NAILS.

11. BOLT HOLES SHALL BE 132" TO 116" MAXIMUM LARGER THAN THE BOLT SIZE. RETIGHTENS ALL NUTS PRIOR TO CLOSING IN.

12. REFERENCE 2019 CBC SECTIONS 2308.5.9, 2308.5.10, 2308.5.7 2308.4.2.4 AND 2308.7.4 FOR RULES REGARDING THE CUTTING,
NOTCHING, AND BORING OF JOISTS, STUDS AND BEAMS.

13. ALL NAILS SHALL BE UTILIZE COMMON NAILS OR GALVANIZED BOX IN COMPLIANCE WITH FEDERAL SPECIFICATIONS FF-N-105B.
SINKERS SHALL NOT BE ALLOWED UNLESS SPECIFIED OR APPROVED BY THE ENGINEER. ALL NAILS EXPOSED TO WEATHER, HEAT
AND/OR MOISTURE SHALL BE GALVANIZED.

14. ALL WOOD IN CONTACT WITH THE GROUND, CONCRETE OR MASONRY THAT ARE LESS THAN 8" ABOVE GRADE SHALL BE
PRESSURE TREATED OR HEART REDWOOD/CEDAR WITH APPROVED RESISTANCE TO DECAY AND ATTACK FROM INSECTS.

15. PROVIDE DOUBLE JOISTS UNDER ALL PARALLEL PARTITIONS AND SOLID BLOCKING UNDER ALL PERPENDICULAR PARTITIONS.

16. FOR PORTIONS OF BUILDING FRAMED PER CONVENTIONAL FRAMING PROVISIONS IN THE U.B.C SECTION 2326, PROVIDE 1X6
LET-IN DIAGONAL BRACES AT EACH 25 LINEAR FEET OF WALL, EACH CORNER AND ALL MAIN CROSS STUD PARTITIONS. LET-IN TO
CROSS 4 STUD SPACES AT 45 DEGREES WHERE POSSIBLE. EACH BRACE SHALL COVER NOT LESS FOUR (4) STUD SPACES AND
BE NAILED TO TOP AND BOTTOM PLATES WITH 3-8d NAILS.

17. ALL SILL BOLTS SHALL BE PLACED STARTING 9" FROM THE ENDS OF A BOARD OR FROM A NOTCH AND SPACED AT INTERVALS AS
NOTED ON THE PLANS.

18. STANDARD SQUARE PLATE WASHERS SHALL BE USED UNDER BOLT HEADS AND NUTS WITH ALL ANCHOR BOLTS AGAINST WOOD.

19. THE SILL PLATE ANCHOR BOLTS AND HOLD-DOWN CONNECTOR BOLTS AT ALL PLYWOOD SHEAR WALL SHALL HAVE THE PLATE
WASHERS AS LISTED BELOW;

             BOLT SIZE             PLATE SIZE (ASTM A36)                MIN. EDGE DISTANCE (INCH)
                5/8"Ø                             0.229"X3"X3"                                  1 7/8
                3/4"Ø                             0.229"X3"X3"                                  2 1/2
                7/8"Ø                              5/16"X3"X3"                                   2 5/8
               1 1/4"Ø                         3/8"X3.5"X3.5"                                  3 3/4

20. ALL FRAMING CONNECTORS, ANCHORS, CLIPS, STRAPS, HANGERS, ETC. SHALL BE AS MANUFACTURED BY THE "SIMPSON
COMPANY" OR APPROVED EQUAL.

6

29. INTERIOR PANELING

3/8" (9.5 MM)
1/4" (6.4 MM)

28. FIBERBOARD SHEATHING:
1/2" (12.7 MM)

25/32" (20 MM)

5/8" (16 MM)

NO.16 ga.

10

6d
11

4d

NO.11 ga.

NO.11 ga.
NO.16 ga.

8d

6d4

8d 4

 8

9

9

8

11. BLOCKING BETWEEN JOISTS OR RAFTERS TO TOP PLATE, TOENAIL

21. 1" X 8" (25 MM X 203 MM) SHEATHING OR LESS TO EACH BEARING FACE NAIL
20. 1" (25MM) BRACE TO EACH STUD AND PLATE, FACE NAIL

22. WIDER THAN 1" X 8" (25 MM X 203 MM) SHEATHING TO EACH BEARING, FACE NAIL 

SUBFLOOR AND WALL SHEATHING (TO FRAMING):
26. WOOD STRUCTURAL PANELS AND PARTICLE BOARD:

12. RIM JOIST TO TOP PLATE, TOENAIL

14. CONTINUOUS HEADER TWO PIECES
15. CEILING JOISTS TO PLATE TOENAIL

13. CEILING PLATES, LAPS AND INTERSECTIONS, FACE NAIL

16. CONTINUOUS HEADER TO STUD, TOENAIL

24. BUILT-UP GIRDER AND BEAMS

17. CEILING JOISTS, LAPS OVER PARTITIONS, FACE NAIL
18. CEILING JOISTS TO PARALLEL RAFTERS, FACE NAIL

6. SOLE PLATE TO JST. OR BLK'G, AT BRACED WALL PANELS

3. 1"X6" (25 MM X 152 MM ) SUBFLOOR OR LESS TO EA. JST., FACE NAIL
4. WIDER THAN 1"X6" (25 MM X 152 MM) SUBFLOOR TO EA. JST., FACE NAIL
5. 2" (51MM) SUBFLOOR TO JST. OR GIRDER, BLIND & FACE NAIL

10. DOUBLE TOP PLATES, TYPICAL FACE NAIL
DOUBLE TOP PLATE, LAP SPLICE

7. TOP PLATE TO STUD, END NAIL

6. SOLE PLATE TO JST. OR BLK'G, TYPICAL FACE NAIL

1. JOIST TO SILL OR GIRDER, TOENAIL
2. BRIDGING TO JST., TOENAIL EA. END

27. PANEL SIDING (TO FRAMING)

COMBINATION SUBFLOOR-UNDERLAYMENT(TO FRAMING):

19"/32" 3/4" (15 MM-19 MM)
1/2" (12.7 MM) AND LESS

7/8" -1" (22 MM-25 MM)
3/4" (19 MM) AND LESS

1 1/8"-1 1/4" (29 MM-32 MM)

1 1/8"- 1 1/4" ( 29 MM-32 MM)

1/2" (12.7 MM) OR LESS

7/8"-1" (22 MM-25MM)

25. 2" (51 MM) PLANKS

19. RAFTER TO PLATE, TOENAIL

23. BUILT-UP CORNER STUDS

NAILING SCHEDULE (TABLE 2304.10.1, CBC 2019)

9. DOUBLE STUDS, FACE NAIL
8. STUD TO SOLE PLATE

CONNECTION

10d   or 8d

58d
6d

6d
6

4

5

8d  or 6d

10d   or 8d

6d
4

3

8d
4

3

16d @ 24" (610 MM) O.C.

8d AT 6" (152MM) O.C.

16d @ 16'  (406 MM) O.C.

NAILING 1

3-8d
2-8d
2-8d
3-8d
2-16d

2-16d

16d @ 16" (406 MM) O.C.
3-16d PER 16' (406 MM)

8-16d
3-8d

3-8d
4-8d
3-16d
3-16d
3-8d
2-8d
2-8d
3-8d

2-16d

4-8d TOENAIL OR 2-16d END NAIL

16d AT 16" (406 MM ) O.C. ALONG EACH EDGE

16d AT 24" (610 MM) O.C.
20d AT 32" (813 MM) O.C. AT TOP AND BOTTOM AND
STAGGERED (2)-20d AT ENDS AND AT EACH SPLICE

2-16d AT EACH BEARING

5

5

5

SHEAR WALL SCHEDULE (ANSI/AWC SDPWS 2018)
TYPE MATERIAL DESCRIPTION

BOTH
SIDES

BOTTOM SILL PLATE TO
BLOCKING CONNECTION

BLOCKING TO PLATE
CONNECTION

MUD SILL
TO FOUNDATION

A
15/32" APA STRUCTURE -1
W/10d COMMON NAIL @6:6:12 N A35/LTP4 @16" O.C. 5/8" Ø A.B. x 14"

 @ 36" O.C.

15/32" APA STRUCTURE -1
W/10d COMMON NAIL @4:4:12 N

3/8" Ø LAG-SCREW
@ 8" O.C. x 5" MIN. EMBED.

5/8" Ø A.B. x 14"
@ 24" O.C.

15/32" APA STRUCTURE -1
W/10d COMMON NAIL @3:3:12 N

3/8" Ø LAG-SCREW
@ 6" O.C. x 5" MIN. EMBED.

5/8" Ø A.B. x 14"
@ 16" O.C.

15/32" APA STRUCTURE -1
W/10d COMMON NAIL @2:2:12 N

3/8" Ø LAG-SCREW
@ 4.5" O.C. x 5" MIN. EMBED.

5/8" Ø A.B. x 14"
@ 12" O.C.

15/32" APA STRUCTURE -1
W/10d COMMON NAIL @4:4:12 Y

3/8" Ø LAG-SCREW
@ 4" O.C. x 5" MIN. EMBED.

5/8" Ø A.B. x 14"
@ 10" O.C.

15/32" APA STRUCTURE -
W/10d COMMON NAIL @3:3:12

1/2" Ø LAG-SCREW
@ 5" O.C. x 5" MIN. EMBED.

5/8" Ø A.B. x 14"
@ 8" O.C.

15/32" APA STRUCTURE -1
W/10d COMMON NAIL @2:2:12

1/2" Ø LAG-SCREW
 @ 4" O.C. x 6" MIN. EMBED.

5/8" Ø A.B. x 14"
@ 6" O.C.

3/8" Ø LAG-SCREW
@ 12" O.C. x 5" MIN. EMBED.

Y

Y

B

C

D

E

F

G

A35/LTP4 @10" O.C.

A35/LTP4 @8" O.C.

A35/LTP4 @6" O.C.

A35 @10" O.C.
&LTP4 @10" O.C.

A35 @8" O.C.
&LTP4 @8" O.C.

A35 @6" O.C.
&LTP4 @6" O.C.

SHEAR
VALUE

340 plf

510 plf

665 plf

870 plf

1020 plf

1330 plf

1740 plf

SHEAR WALL NOTE:
1. WHERE PANEL NAILING IS SPACED @ 2" O.C. OR THE SHEAR VALUE EXCEEDS           510 PLF, USE:
    A. 3X OR (2)- 2X STUDS @ ADJOINING PANELS w/STAGGERED NAILS. PROVIDE (2)- 2X BLK'G BETWEEN PANELS IF NEEDED.
    B. 3X SILLS PLATE @ FOUNDATION LEVEL.
    C. NAIL DOUBLE TOP PLATES TOGETHER w/16d NAILS @4" O.C.
    D. PLYWOOD PANEL EDGE NAILING SHALL BE STAGGERED IN TWO LINES ALONG PANEL EDGES WHEN NAIL SPACING IS 2"O.C.,
      OR WHEN 10d COMMON NAILS SPACED 3" O.C. PENETRATE FRAMING MORE THAN 1-1/2".
    E. PROVIDE 1/2" EDGE DISTANCE FOR THE PLYWOOD BOUNDARY NAILING.
    F. PLATE WASHERS 3"x3"x0.229" ARE TO BE USED WITH ALL OF ANCHOR BOLTS.

2. WHERE PLYWOOD SHEAR PANELS OCCUR ON BOTH SIDES OF WALL;
    A. USE 3X STUDS @ ALL BOUNDARIES (TOP PLATES & ADJOINING PANELS)
    B. OFFSET ADJOINING PANELS ON OPPOSING SIDES w/PLYWOOD PANEL EDGE NAILING SHALL BE STAGGERED.

3. MAXIMUM STUDS SPACING IS 16" O.C.

4. NAIL SPACING ALONG INTERMEDIATE SUPPORTS 12" O.C. NAILS SHALL BE COMMON OR GALVANIZED BOX (HOT-DIPPED OF TUMBLED). NAIL GUNS
  USING "CLIPPED HEAD" OR "SINKER NAILS" ARE NOT ACCEPTABLE.

5. WHERE SILL NAILING IS 2" OR LESS, OR LAG SCREW IS USED PROVIDE 3X BLK'G, RIM JOIST, OR BEAM INSURE THAT THE WOOD BEAM BELOW AND
  DOES NOT TEND TO SPLIT. PRE-DRILL FOR NAILS IF SPLITTING IS OBSERVED, USING A DRILL SIZE 3/4 OF THE DIAMETER OF THE SILL NAILING.

6. MINIMUM 3X NOMINAL FRAMING AT ADJOINING PANEL EDGES AND STAGGERED EDGE NAILING WHERE 10d NAILS WIHT MORE THAN 1 1/2 INCHES
  PENETRATION INTO FRAMING ARE SPACED 3 INCHES ON CENTER OR CLOSER.

7. NO ADJOINING PANEL JOINTS SHALL NOT BE USED AT 2X SILL PLATE AT RAISED FLOOR OR 2nd. STORY OTHERWISE, USE 3X SILL PLATE.

8. ALL PLYWOOD EDGES TO BE BLOCKED-USE 3X BLOCKING AT 2" O.C. NAILING. PLYWOOD INSTALLED EITHER HORIZONTALLY OR VERTICALLY.

9. ALLOWABLE LOADS FOR "SDS" SCREWS ARE BASED ON SIMPSON CATALOG AND ICC-ES CODE REPORT ESR-2236. LAG SCREWS CAN BE
  REPLACED BY SIMP. SDS 14"X6" AT THE SAME REQUIRED SPACING. FULL PENETRATION INTO MAIN MEMEBR IS REQUIRED FOR SIMPSON "SDS" WOOD
  SCREWS.

10. "SDS" SCREWS INSTALL BEST WITH A LOW SPEED 1/2" DRILL WITH A 3/8" HEX HEAD DRIVER.

11. DOUGLAS FIR OR SOUTHERN PINE FRAMING (S.G. 0.49 MINIMUM). ALL PANEL EDGES FASTENED TO FRAMING.

12. NAILS SHALL BE PLACED AT LEAST 3/8" FROM PANEL EDGES AND AT LEAST 1/4" FROM THE EDGE OF THE CONNECTING MEMBER FOR
   SHEARS OF 300PLF OR GREATER.

13. ALL BOLT HOLES TO BE DRILLED 1/32" MIN.. TO 1/16" MAX. OVERSIZED. ENGINEER TO VERIFY.

14. DOUGLAS-FIR (GROUP II LUMBER) PRESSURE TREATED SILL PLATES SHALL BE USED. ENGINEER TO BE NOTIFIED FOR REDESIGN IF OTHER
    SPECIES SILLS ARE DELIVERED TO THE SITE (OR ARE PART OF THE EXISTING BLDG...)

15. MIN. TWO BOLTS PER PIECE OF SILL PLATE & ONE LOCATED WITHIN 12" OF EACH END OF EACH SILL PLATE PLACEMENT OF LAG BOLTS
   -MINIMUM EDGE DISTANCE = 1.5D, MIN END DISTANCE = 5D, MIN.  SPACING = 4D.  EDGE DISTANCES, END DISTANCES AND SPACING
   SHALL BE SUFFICIENT TO PREVENT SPLITTING OF WOOD. IF SPLITTING OCCURS, NOTIFY THE STRUCTURAL ENGINEER FOR AN ALTERNATE
   PRODUCT/HARDWARE OR POSSIBLE SOLUTION.

16. THE ANCHOR BOLTS FOR SHEAR WALLS SHALL INCLUDE STEEL PLATE WASHER, A MIN. 0.229x3x3 IN SIZE.

17. FASTENERS FOR PRESERVATIVE-TREATED WOOD SHALL BE HOT-DIPPED GALVANIZED OR TUMBLED IN ACCORDANCE WITH ASTM A153.

1. ALL INSPECTION AND TESTS SHALL BE PERFORMED BY A QUALIFIED TESTING AGENCY RETAINED BY THE OWNER. THE SPECIAL DEPUTY INSPECTOR
SHALL BE QUALIFIED AND APPROVED BY THE BUILDING DEPARTMENT, AND ACCEPTABLE TO THE ENGINEER.

2. THE FOLLOWING CONTROLLED INSPECTIONS ARE REQUIRED TO BE PERFORMED IN ACCORDANCE THE BUILDING CODE OF THE STATE OF
CONNECTICUT:
    A. CONCRETE: CBC T-1709.4
    B. REINFORCED MASONRY WALL CBC T1709.7
    C. STEEL: CBC T-1709.3
    D. SOIL: CBC T-1709.8
    E. PILE FOUNDATION: CBC T-1709.9

3. CONTRACTORS RESPONSIBLE FOR THE CONSTRUCTION OF A WIND OR SEISMIC FORCE RESISTING SYSTEM/COMPONENT LISTED IN THE
  "STATEMENT OF SPECIAL INSPECTION" SHALL SUBMIT A WRITTEN STATEMENT OF RESPONSIBILITY TO THE BUILDING OFFICIAL AND THE OWNER
  PRIOR TO THE COMMENCEMENT OF WORK ON SUCH SYSTEM OR COMPONENT PER CBC 1709.1.

4. SPECIAL INSPECTION BY A REGISTERED DEPUTY INSPECTION IS REQUIRED FOR FIELD WELDING, CONCRETE STRENGTH f'c > 2500PSI, HIGH
  STRENGTH BOLTING, SPRAYED-ON FIREPROOFING, ENGINEERED MASONRY, HIGH-LIFT GROUTING, PRE-STRESSED CONCRETE, HIGH LOAD
  DIAPHRAGMS AND SPECIAL MOMENT RESISTING CONCRETE FRAMES AND ALL EPOXY WORK. (CBC 1709 & CHAPTERS 19,21 AND 22).

5. FIELD WELDING TO BE DONE BY WELDERS CERTIFIED BY AN APPROVED AGENCY FOR (STRUCTURAL STEEL) (REINFORCING STEEL) (LIGHT GAUGE
  STEEL). CONTINUOUS SPECIAL INSPECTION BY A REGISTERED DEPUTY INSPECTOR IS REQUIRED.

6. FIELD SITE VISITS BY THE ENGINEER MAY BE REQUIRED BY THE BUILDING OFFICIAL. THESE OBSERVATIONS DO NOT CONSTITUTE AN STRUCTURAL
OBSERVATIONS.

7. COPIES OF ALL TEST RESULTS SHALL BE FURNISHED TO THE ENGINEER, ARCHITECT, BUILDING DEPARTMENT, AND BE AVAILABLE AT THE JOB SITE.

SPECIAL INSPECTION NOTES:

1. PRE-CONSTRUCTION MEETING MAY BE REQUIRED PER CITY REQUIREMENT: UPON EXCAVATION AND EXPOSURE OF EXISTING STRUCTURAL
   ELEMENTS AND CONNECTIONS AND PRIOR TO INSTALLATION OF ANY STRUCTURAL ELEMENTS OR MEMBERS, THE OWNER OF OWNER'S
   REPRESENTATIVE SHALL ARRANGE A PRE-CONSTRUCTION MEETING TO BE ATTENDED BY THE ENGINEER OR ARCHITECT RESPONSIBLE OF THE
   STRUCTURAL DESIGN, CONTRACTOR &  THE BUILDING INSPECTORS. THE PURPOSE OF THE MEETING SHALL BE TO IDENTIFY THE MAJOR
   STRUCTURAL ELEMENTS, CONNECTIONS AND EXISTING CONDITIONS THAT AFFECT THE VERTICAL AND LATERAL LOAD SYSTEMS OF THE
   STRUCTURE AND TO REVIEW SCHEDULING OF THE REQUIRED OBSERVATIONS.

2. CONTRACTORS RESPONSIBLE FOR ALL REQUIRED STRUCTURAL ITEMS, INCLUDED BUT NOT LIMITED, POSTS, BEAMS, ANCHORS, PLYWOOD
   SHEATHING, CONNECTIONS, ETC.,. CONTRACTORS RESPONSIBLE TO CALL CITY INSPECTOR AND ENGINEER OF RECORD FOR ALL THE STRUCTURAL
   ITEMS CHECK.

3. OBSERVATION VISITS TO THE SITE BY STRUCTURAL ENGINEER ONLY CONSTITUTE INSPECTION OF ALL THE NEW MEMBERS AND CONNECTIONS ON
   PLANS.
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ROOF
FRAMING &
FLOOR
FRAMING
PLAN

TYPICAL ROOF SHT'G

FRAMING SCHEDULE

ADDITIONAL NOTES



E.N. 

(E) P.T. SILL
PLATE

(E) FTG.
PER PLAN SIMPSON SET-XP

EPOXY ICC ESR-2508
(SPECIAL INSP. REQ'D.)

18
"

M
IN

.

(N)SHEAR WALL
PER PLAN

9" M
IN

.

(E) SLAB ON
GRADE

(N)4X6 GIRDER

(E) 2X STUDS
PER PLAN

(N)4X SOLID BLK'G

(N)2X F.J.
PER PLAN

(N)PLYWOOD SHT'G
PER PLAN

EXISTING NEW

(N)B.N.

(N)2X F.J.

 SEE PLAN

(N)SIMP. "HU"
HANGER

(N)4X6 LEDGER
w/SIMP. SDS
1

4"X6" @8" O.C.

(N)2X BLK'G
@48" O.C.

(N)2X BLK'G ON TOP OF
(E)P.T. SILL PLATE w/5 8"Ø A.B.

PER SHEAR WALL SCHED.

THREADED ROD W/
SIMPSON SET-XP
EPOXY ICC ESR-2508
(SPECIAL INSP. REQ'D.)

(E) CONCRETE
FOOTING

(E) SILL PLATE

(E) PLYWD.
SHT'G

(E) F.J.
PER PLAN

(E) P.T. SILL PLATE
(VERIFY)

9"
 E

M
B

M
IN

.

(N) 2x BLK'G

(E) STUD WALL

(N) A.B.'S PER SHEAR
WALL SCHED.
MIN. (1) A.B. PER BAY

(E) BLK'G

SEE PLAN

NEW PAD FOOTING
AND REINFORCING
PER PLAN

3"
 C

LR

S
E

E
 P

LA
N

E.N. 

CONT. G.I. WEEP
SCREED TYP.

 EXTERIOR FINISH

(E) P.T. SILL PLATE

T. ROD W/ SIMPSON SET-XP
EPOXY LARR# 25744
(SPECIAL INSP. REQ'D.)
NOTE: MIN. EDGE
DIST.= 1 3/4"

(E) FTG.

(E) SLAB ON GRADE

4X POST W/ HD
PER PLAN

SHEAR WALL
PER PLAN

8"

(N) 2x BLK'G. IN  BET. STUDS FOR
SHEAR WALL G, H ,I AND HIGHER
W/ A.B.'S PER SHEAR WALL
SCHED. (MIN. EMBD. = 9")

HDU ANCHOR BOLT MIN. EMBED. E.D.
HDU2 10" 0'-1 3/4"

0'-1 3/4"

HDU8 0'-1 3/4"

10"

15"

5/8"

5/8"

7/8"

HDU5

(N)NUTS &
WASHER

EXISTING NEW

SIMPSON SET-XP
EPOXY ICC ESR-2508

(SPECIAL INSP. REQ'D.)

REBAR
PER PLAN

DOWELS TO MATCH
NEW FTG.'S # OF BARS
& SIZE T&B

8" 12"

3"
C

LR
.

(N) FOOTING & REINF. 
PER PLAN

(E) FOOTING

(N)3X F.J.  w/SIMP. SDS
1

4"X41
4" @8" O.C. STTAG'G

B.N.

 2X STUDS @ 16" O.C.

SH.W. PER PLAN

B.N. (SH.W.)

N.G.

SEE PLAN

18
" M

IN
.

SIMPSON A35
PER PLAN

(E) 2X F.J.

EXISTING FOOTING
(E) P.T. SILL PLATE

(N)4X BLK'G.
@ 48" O.C.

(N)2X F.J.
PER PLAN

EXISTING NEW

P
E

R
 S

.W
.

S
C

H
E

D

(E)P.W. SHTG (N)P.W. SHTG
PER PLAN

ADDITIONAL (N)2X BLK'G. IN
BETWEEN STUDS (IF NEEDED)

(E) 2X BOTTOM PLATE W/ A.B.
PER SHEAR WALL SCHED. W/
SIMPSON SET EPOXY ICC
ESR-2508 (SPECIAL INSP REQ'D.)

REMOVED AND
REPLACE (E) 2X BLK'G.

ADDITIONAL REINFORCEMENT
IF FOOTING DEPTH > 36"
2- #4 @ 24" O.C. HORIZONTAL &
#4 @ 24" O.C. VERTICAL.

_

2 3/4"

3X  P.T. SILL PLATE
SEE PLAN FOR A.B.

2XJST W/16d TOE NAILS
@ 8" O.C.

CONT. G.I. WEEP
SCREED TYP.

SOLE PLATE
PER PLAN

SHEAR WALL PER PLAN

 EXTERIOR FINISH

BOTTOM RFT.
PER PLAN

8"
 MIN.

SEE PLAN

18
"

M
IN

.

18
"

 M
IN

.

S
E

E
 P

LA
N

24
" M

IN
.

8"
 C

LR
.

3"
 C

LR
12

"
M

IN
.

SILL PLATE
SIMP. GH46-6

4X GIRDER
PER PLAN

24
" M

IN
.

F.J. SEE PLAN

P.W. SHTG PER PLAN

B.N.

3-#4 REINF.
BARS E.W.

4X P.T. POST

4X6 GIRDERS

F.J. PER PLAN

P/W SHEATHINGSOLID BLOCKING
W/ A35 @ 32" O.C.

12
"18

"
18

" M
IN

.

18"
SQ. PAD

8" M
IN

.

CONCRETE

10" MIN.

INVERTED POST
BASE CAP

SIMP. "CB" CAP

INVERTED POST
BASE CAP

18
"

OPENING
ACCESS

4"
MIN.

N.G.

18
" M

IN
.

M
IN

. E
M

B
E

D
P

E
R

 P
LA

N

3"CLR.

24" MIN.

4"
MIN.

FLOOR SHEATING
PER PLAN

JOIST W/ SIMPSON
HANGER PER PLAN

4X BEAM TO MATCH
JOIST HEIGHT

3X MUD SILL

A.B. PER
SHEAR WALL
SCHED.

SILL PLATE

2X STUDS
@ 16" O.C.

SH. WALL
PER PLAN

2X SOLE PLATE W/ 12"
DIA LAG SCREW @ 16"
O.C.

PER PLAN
REINF. 

ADDITIONAL REINFORCEMENT
IF FOOTING DEPTH > 36"
#4 @ 24" O.C. HORIZONTAL &
#4 @ 24" O.C. VERTICAL.

_

2 3/4"

3X  P.T. SILL PLATE
SEE PLAN FOR A.B.

2x JST W/16d TOE NAILS
@ 8" O.C.
CONT. G.I. WEEP
SCREED TYP.

SOLE PLATE
PER PLAN

SHEAR WALL
PER PLAN

 2X STUDS @ 16" O.C.

B.N. SHEAR. W.
PLYWOOD SHEATHING

PER PLAN
2X BLK'G.. @ 48" O.C.

 2X F.J. SEE PLAN

B.N. (SHEATHING)

A35 PER SCHED.

BOTTOM REINF.
PER PLAN

TOP REINF.
PER PLAN

8"
 MIN.

SEE PLAN

18
"

M
IN

.

S
E

E
 P

LA
N

24
" M

IN
.

8"
 C

LR
.

3" C
LR

24
" M

IN
.

12
"

M
IN

.

2X STUDS
@ 16" O.C.

4XPOST
PER PLAN

DBL F.J. OR
BLK'G.

FLOOR JOIST
PER PLAN

SILL PLATE

2 1/2" LONG
COUPLING
(TYP.)

(N) CONCRETE
FOOTING

SIMPSON HD
PER PLAN

SILL PLATE

F.J. PER PLAN

2XBLK.

A35 PER
S.W. SCHED.

P/W FLOOR
SHEATHING

SILL PLATE

4XPOST ON
DBL STUD PER
FRAMING
PLAN

12
"

M
IN

.S
E

E
 P

LA
N

18
" M

IN
.

8" M
IN

.

8"

18
"

M
IN

.

1 3 4"

HOLD DOWN
PER PLAN

HD
A.B.

(MONO/TWO POUR)
EDGE

DISTANCE
SCREW QUANTITY

TO POST WASHER
EMBEDMENT

(MONO/ TWO POUR)

HDU2 SSTD 16/ 20 0'-1 3/4" 6 -SDS 1/4 x 2.5"    / 4x4 #1 3x3x0.229" 13 / 17
HDU4 SSTB 20/ 24 0'-1 3/4" 10 -SDS 1/4 x 2.5"    / 4x4 #1 3x3x0.229" 17 / 21
HDU5 SSTB 24/ 24 0'-1 3/4" 14-SDS 1/4 x 2.5"    / 4x4 #1 3x3x0.229" 21 / 21
HDU8 SSTB 28/ 34 0'-1 3/4" 20-SDS 1/4 x 2.5"    / 4x4 #1 3x3x0.229" 25 / 29

: ICC ESR-2611 FOR ANCHOR BOLT
: ICC ESR-2330 FOR SIMPSON HOLDOWN

ADDITIONAL REINFORCEMENT
IF FOOTING DEPTH > 36"
#4 @ 24" O.C. HORIZONTAL &
#4 @ 24" O.C. VERTICAL.

_

BOTTOM REINF.
PER PLAN

5/8" DIA.. A.B. SEE
SHEAR WALL

SCHEDULE ON
DWG S-0

A35 PER
SHEAR WALL

SCHEDULE

TOP
REINF..

PER PLAN

F.J. SEE PLAN

 B.N. SHT'G

PLYWD SHT'G
PER PLAN

 2X STUDS
@ 16" O.C. SHEAR WALL

PER PLAN

 EXTERIOR FINISH

SOLE PLATE
PER PLAN

B.N. SH.W.
CONT. G.I. WEEP
SCREED TYP.
2X BLK'G W/ 16d TOE
NAILS @ 8" O.C.
3X  P.T. SILL PLATE
SEE PLAN FOR A.B.

S
E

E
 P

LA
N

24
" M

IN
.

8" C
LR

.

18
" M

IN
.

S
E

E
 P

LA
N

24
" M

IN
.

12
" M

IN
.

8"
 MIN.

SEE PLAN

3/8" dia. TITEN HD ANCHORS
PER HANGER w/ SIMPSON
SET EPOXY ICC ESR-2508
(SPECIAL INSP. REQ'D.)

2X BLK'G. @ 48" O.C.

 B.N. SHTG

(E) P.W. SHTG

 EXIST. 2X
STUDS

SHEAR WALL
PER PLAN

 EXTERIOR FINISH

B.N. SH.W.

CONT. G.I. WEEP
SCREED TYP.

(E) 2X BLK W/ 16d TOE
NAILS @ 8" O.C.

(E) P.T. SILL PLATE

 SEE PLAN

8"  C
R

L

N.G.

ADDITIONAL 2X BLK'G. IN
BETWEEN STUDS IF NEEDED

18
"

M
IN

.

12
"

M
IN

.

(E) F.J. SEE PLAN

4X GIRDER
PER PLAN

8"
MIN.

SIMP. LGUM28
HANGER

(E) CONC. FT'G
SEE PLAN

N.T.S.
10

SCALE

N.T.S.

SCALE

N.T.S.
7 4

SCALE

N.T.S.

SCALE

N.T.S.

SCALE

N.T.S.
8 5 2

SCALE

N.T.S.
12

SCALE

N.T.S.

SCALE

N.T.S.

SCALE

N.T.S.
9 6 3

SCALE

SD-1

STRUCTURAL
DETAILS

SCALE

N.T.S.
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TYPICAL NEW SHEAR WALL TO
EXISTING CONCRETE FOOTING

PAD FOR POST w/HOLD-DOWN

TYPICAL (N)CONCRETE FOOTING
TO (E)CONCRETE FOOTING

TYPICAL HOLD-DOWN TO NEW
CONCRETE FOOTING

TYPICAL PIER FOOTING

TYPICAL OPENING ACCESS TYPICAL GIRDER TO NEW
CONCRETE FOOTING

PERPENDICULAR F.J. TO
EXTERIOR FOOTING DETAIL

PARALLEL F.J. TO EXTERIOR
NEW FOOTING DETAIL

(N)F.J. TO (E)F.J.
CONNECTION DETAIL

TYPICAL GIRDER TO EXISTING
CONCRETE FOOTING

SCALE

N.T.S.
11

TYPICAL GIRDER TO EXISTING
CONCRETE FOOTING



P
E

R
 T

A
B

LE

SPECIAL INSPECTION IS REQUIRED

THREADED ROD W/
SIMPSON SET-XP

EPOXY LARR# 25744
(SPECIAL INSP. REQ'D.)

(E) 2X STUDS

(N) HOLD DOWN
PER PLAN 4X POST  PER

FRAMING PLAN

(N) ANCHOR BOLTS
PER S. W. SCHED.
w/ SIMP. SET EPOXY
(N) 2x P.T. BET. STUDS
(E) SILL PLATE

(E) CONCRETE
FOUNDATION

E.D. PER
TABLE

8"

HDU BOLT Ø EMBED. E.D.

HDU2 0'-0 5/8" 0'-10" 0'-1 7/8"

HDU5 0'-0 5/8" 1'-0" 0'-1 7/8"

HDU8 0'-0 7/8" 1'-3" 0'-2 1/2"

HDU11 0'-1" 1'-6" 0'-2 1/2"

HDU14 0'-1" 2'-0" 0'-2 1/2"

1 7/8"

THREADED ROD W/
SIMPSON SET EPOXY
LARR #25744 SPECIAL
INSPECTION REQUIRED

(E) CONCRETE
FOOTING

(E) CONCRETE
FOOTING

SIMPSON HD
PER PLAN

SILL PLATE
F.J. PER PLAN

2XBLK.

P/W FLOOR
SHEATHING

SILL PLATE
PER PLAN

4XPOST ON  DBL STUD
PER FRAMING  PLAN

2XSTUDS PER PLANHOLD DOWN
PER PLAN

SILL PLATE

P/W SHEATHING

F.J. PER PLAN

SILL PLATE

DBL F.J. OR BlK.

BOLT HOLES PER HD PATTERN

4X POST PER FRAMING PLAN

10
"  

M
IN

.

EMBEDMENTSCREW QUANTITY WASHERH.D EDGEA. B.

1 3/4
1 3/4

DIAMETER DISTANCE (MONO/TWO POUR)

HDU5
HDU8

5/8"
7/8"

 TO POST

14-SDS 1/4 x 2.5"
20-SDS 1/4 x 2.5"

3x3x0.229"
3x3x0.229"

12"
15"

/ 4x4 #1
/ 4x4 #1

8"

1 7/8
1 7/8

HDU11
HDU14

1"
1"

30-SDS 1/4 x 2.5"
36-SDS 1/4 x 2.5"

3x3x0.229"
3x3x0.229"

18"
24"

/ 6x6 #1
/ 6x6 #1

: ICC ESR-2611 FOR ANCHOR BOLT
: ICC ESR-2330 FOR SIMPSON HOLDOWN

E.N. 
(E) P.T. SILL
PLATE

(E) SLAB ON
GRADE

(E) FTG.
PER PLAN SIMPSON SET-XP EPOXY

ICC ESR-2508
(SPECIAL INSP. REQ'D.)

18
"

M
IN

.

(N)2X BLK'G ON TOP OF
(E)P.T. SILL PLATE w/5 8"Ø A.B.

PER SHEAR WALL SCHED.

(N)SHEAR WALL
PER PLAN

9" M
IN

.

 SEE PLAN

(E) 2X STUDS
PER PLAN

(N)2X F.J.
PER PLAN

(N)PLYWOOD SHT'G
PER PLAN

(N)B.N.

(N)2X F.J.

(N)2X BLK'G
@48" O.C.

EXISTING NEW

E.N. 

(E) P.T. SILL
PLATE

(E) FTG.
PER PLAN SIMPSON SET-XP

EPOXY ICC ESR-2508
(SPECIAL INSP. REQ'D.)

18
"

M
IN

.

(N)SHEAR WALL
PER PLAN

9" M
IN

.

(E) SLAB ON
GRADE

(E) 2X STUDS
PER PLAN

(N)4X SOLID BLK'G

(N)2X F.J.
PER PLAN

(N)PLYWOOD SHT'G
PER PLAN

EXISTING NEW

(N)B.N.

(N)2X
SOLID
BLK'G

 SEE PLAN

(N)4X6 LEDGER
w/SIMP. SDS
1

4"X6" @8" O.C.

(N)2X BLK'G ON TOP OF
(E)P.T. SILL PLATE w/5 8"Ø A.B.

PER SHEAR WALL SCHED.

(N)SIMP. "H2.5"
@ EA. JOIST

SCALE

N.T.S.
7

SCALE

N.T.S.
11

SCALE

N.T.S.

SCALE

N.T.S.

SCALE

N.T.S.
8 5 2

SCALE

N.T.S.
12

SCALE

N.T.S.

SCALE

N.T.S.

SCALE

N.T.S.
9 6 3HOLD DOWN TO EXISTING

CONCRETE FOUNDATION

(N)FLOOR JOIST TO (E)FOOTING
CONNECTION DETAIL

SCALE

N.T.S.
4

SCALE

N.T.S.
1INTERIOR SLAB ON GRADE

FOOTING
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SD-2

STRUCTURAL
DETAILS

(N)FLOOR JOIST TO (E)FOOTING
CONNECTION DETAIL



B.N.

2X STUD @ 16" O.C.

DBL 2X
TOP PLATE

A35 PER PLAN

C.J. PER PLAN

R.R. PER PLANPL. SHTHNG
PER PLAN

4-16d NAILS
RAFTERS TO C.J.

16d T.N. @ 8" O.C.
TYP. U.O.N.

B.N.
(SH.W.)

SHEAR PANEL
PER PLAN

B.N.

FASCIA & O/HANG
PER ARCH.

OVERHANG

PER ARCH.

2X4 STUDS
@ 16" O.C.

(N)SH. W.
PER PLAN

B.N. (SH.W.)(E) F.J.

(E) PLYWD. SHT'G

(E)2X STUDS WALL

(E)2X
SOLE

PLATE

B.N.(SH.W.)

(N) R.R.
PER PLAN

(N) P/W SHEATHING
PER PLAN

E.N.

(N) 4X SOLID BLK'G.

(N) C.J. PER PLAN

DBL. 2X
TOP PLATE

SLOPED "U"
HANGER

(N)4X LEDGER w/SIMP.
SDS 14"x8" SCREWS
@8" O.C. STTAGG.

(E)2X SOLID BLK'G
REPLACE w/(N)4X BLK'G

IF NEEDED (V.I.F.)

(N)4X LEDGER w/SIMP.
SDS 14"x8" SCREWS
@8" O.C. STTAGG.

EXISTING NEW

(N)SIMP. A35
PER SCHEDMFG.

NOTES :
1. STAGGER JOINTS AS SHOWN
2. MIN. SIZE OF SHT. SHALL BE
2'X2'
3. NAILS SHALL BE DRIVEN TIGHT
BUT SHALL NOT FRACTURE
SURFACE OF SHEATHING
4. DO NOT SPACE NAILS CLOSER
THAN SPECIFIED ON PLAN

BOUNDARY  NAILING
(B.N.) PER PLAN
CONTINUOUS PANEL EDGE,
UNBLOCKED
DISCONTINUOUS PANEL EDGE

FIELD NAILING PER PLAN

GAP PER SHT'G
E.N. PER PLAN

DIRECTION OF FACE GRAIN
PERPENDICULAR TO SUPPORT

FRAMING @ 16" O.C.

2x STUD
AT SILL

2x KING
STUD

MIN. 4x
TRIMMER
POST PER

PLAN*

SIMPSON
EPC OR BCS TYP.

HH FOR SMALL
HEADER LESS THAN 4X8

FACE NAIL
6-1Od THRU
KING POST
TO HEADER

A35 TYPICAL

DOUBLE
TOP PLATE

HEADER PER PLAN
(4x10 OR LARGER)

SIMPSON A35 TYP.
@ EACH END OF
WINDOW SILL

2-2x SILL W/
10d @ 8" o.c.
(STAGGERED) FOR
ENTIRE LENGTH
OF SILL

TOENAIL 6-10d
NAILS THRU
HEADER TO END
POST

A35 TYPICAL

*NOTE: 2-2x TRIMMER MAY BE SUBSTITUTED FOR 4x TRIMMER FOR 4x10
OR 4x12 HEADER SUPPORT IF COMBINED 3-2x POST IS SPIKED WITH 10d

@ 8" O.C. FACE NAILED FROM BOTH OUTER STUDS INTO MIDDLE STUD.

2X4 STUDS
@ 16" O.C.

(N)SH. W.
PER PLAN

B.N. (SH.W.)(E) F.J.

(E) PLYWD. SHT'G

(E)2X STUDS WALL

(E)2X
SOLE

PLATE

B.N.(SH.W.)

(N) R.R.
PER PLAN

(N) P/W SHEATHING
PER PLAN

E.N.

(N) 4X SOLID BLK'G.

(N) C.J. PER PLAN

DBL. 2X
TOP PLATE

SLOPED "U"
HANGER

(N)4X LEDGER w/SIMP.
SDS 14"x8" SCREWS
@8" O.C. STTAGG.

(E)2X SOLID BLK'G
REPLACE w/(N)4X BLK'G

IF NEEDED (V.I.F.)

(N)4X LEDGER w/SIMP.
SDS 14"x8" SCREWS
@8" O.C. STTAGG.

EXISTING NEW

(N)SIMP. A35
PER SCHED

4'-0" LAP SPLICE MIN.
16-16d NAILS

2X STUDS
PER PLAN

DBL TOP
PLATE TYP.

R.R. PER PLAN

HIP BEAM

HANGER
PER PLAN

(N) 2X STUDS
PER PLAN

(N) DBL TOP
PLATE TYP.

EXISTING NEW

(E) DBL TOP
PLATE TYP.

(N) MST60

(E) 2X STUDS
PER PLAN

2X BLKG  

SHEAR PANEL
PER PLAN

DBL 2X4  TP.
PLT. U.O.N.

SIMPSON A35
PER PLAN

2X STUDS
@ 16" O.C.

B.N. (SH.W.)

16d T.N. @ 8"O.C.

B.N. (SH.W.)
16d NAILS @ 8" O.C.

2X BOTTOM
PLATE

B.N. (SH.W.)

2X STUD WALL

DBL 2X4 TOP PLATES

2X BLKG @ 48" O.C.

NON-STR. FASCIA

PLYWOOD SHEATHING
PER PLAN

2X R.R. PER PLANB.N. (ROOF)

SIMPSON A35
PER S.W. SCHED.

CEILING JOIST
PER PLAN

2X BLK'G

SH.W. PER PLAN

2X BLKG @ 48" O.C.

2x TRIMMER STUD
FACE NAIL 10d

NAILED @ 8" O.C.
FOR ENTIRE LENGTH

OF TRIMMER STUD

2x KING
STUD

A35
TYPICAL

FACE NAIL 4-10d
THRU KING POST TO

HEADER

A35
TYPICAL

DOUBLE
TOP PLATE

HEADER PER PLAN
(4x8 MAXIMUM)

FACE NAILS
4-10d NAILS
THRU TRIMMER
TO SILL (OR USE
SIMPSON A35)

2-2x SILL W/
10d @ 8" o.c.
(STAGGERED) FOR
ENTIRE LENGTH
OF SILL

TOENAIL 4-10d
NAILS THRU HEADER
TO END POST

A35 - TYPICAL

B.N.

2X STUD @ 16" O.C.

DBL 2X
TOP PLATE

A35 PER PLAN

C.J. PER PLAN

R.R. PER PLANPL. SHTHNG
PER PLAN

16d T.N. @ 8" O.C.
TYP. U.O.N.

B.N.
(SH.W.)

SHEAR PANEL
PER PLAN

B.N.

FASCIA & O/HANG
PER ARCH.

OVERHANG

PER ARCH.

4X BLK'G @48" O.C.

SIMPSON ECC  COL.
CAP W/  M.B.'s PER
MFR'S SPECS.

WOOD BEAM
PER PLAN

WOOD POST
PER PLAN

SIMPSON POST
BASE CAP

SIMPSON ECC  COL.
CAP W/  M.B.'s PER
MFR'S SPECS.

WOOD BEAM
PER PLAN

WOOD POST
PER PLAN
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ROOF RAFTER TO HIP BEAM
CONNECTION DETAIL

TYPICAL
HEADER DETAIL (4x8 MAX.)

DIFFERENT LEVEL OF BEAM TO
POST CONNECTION DETAIL

SPLICE DRAG DETAIL TOP PLATES SPLICE DETAIL

TYPICAL HEADER
DETAIL (4x10 OR LARGER)

ROOF/FLOOR SHEATHING
NAILING DETAIL

(N)ROOF FRAMING TO (E)FLOOR
CONNECTION DETAIL
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ROOF RAFTERS PERPENDICULAR
TO EXTERIOR SHEAR WALL DETAIL

ROOF RAFTERS PERPENDICULAR
TO EXTERIOR SHEAR WALL DETAIL

ROOF RAFTERS PARALLEL
TO EXTERIOR SHEAR WALL DETAIL

(N)ROOF FRAMING TO (E)FLOOR
CONNECTION DETAIL



POST PER PLAN

SIMPSON ECC  COLUMN
CAP W/  M.B.'s PER MFR'S
SPECS.

WOOD BEAM PER PLAN

SIMP. "HU"
HANGER

2X C.J. PER PLAN2X C.J. PER PLAN

CEILING BEAM
PER PLAN

PLYWD. SHT'G
PER PLAN

SIMPSON HANGER
PER SCHED

BEAM PER
PLAN

FJ/BM
PER PLAN

B.N.

TYP. HANGER SCHEDULE

HU,HUS,LB,HUSTFF.J. or R.R.

SOLID LUMBER

MEMBER HANGER TYPE

WM,GLTV,HGLTVPARALLAM BEAM

IUSTJI JOIST

HU,HUS,HUSTF,W,HW

*USE HANGERS ABOVE ON PLANS U.N.O.
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SCALE WOOD POST TO WOOD BEAM
DETAIL

CEILING JOIST TO CEILING BEAM
CONNECTION DETAIL

WOOD BEAM /JOISTS TO WOOD
BEAM CONNECTION DETAIL
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