Mariposa County Building Department

Mike Kinslow, Building Director

5100 Bullion St., P.O. Box 1268, Mariposa, CA 95338
Phone (209)966-3934 Fax (209)742-5024

CONSTRUCTION & INSPECTION GUIDELINES FOR
SINGLE FAMILY & DUPLEX RESIDENTIAL DWELLINGS

Theseconstructionguidelinesare for residentialprojectswithin the County of SantaCruz. These
guidelines arenot exhaustivein scope,and notintendedas an installation guide for untrained
constructionworkers. It is merelya guidelinefor somecommon itemsfound duringtheinspection
of typical single family and duplex residential construction. The standardscodes, ordinances,
interpretations and practices described in this document may be changed, updated, or

correctedat any time without correcting or republishingthis guideline Refer to the adopted
Codes for full requirements.

Code Adoption: Januardst,2014
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Basedonthe2012 InternationaResidentialCode

2013CaliforniaBuilding Code

Basedonthe2012 InternationaBuilding Code
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BUILDING REQUIREMENTS

AdoptedCodes

2013California ResidentialCode
Basednthe2012InternationaResidentialCode

2013California Building Code
Basedonthe2012InternationaBuilding Code



FOUNDATION INSPECTION : (CRC Chapter 4 or CBC Chapter 18)

Setbacks:
¢ Propertylinesareclearlymarkedor easilydeterminedrom existingreferences
¢ Setbacksonformto zoning
¢ Setbackdrom slopesarecorrect
(i.e.Referto figure R403.1.7.1or CBC 1808.7.1)

Grading & Pad Creation:
¢ Collectcompactiorreport(if building padcreated)
¢ Reviewsoilsreportif applicablegVerify CountyPolicy regardingsoilsreportfor
add/alt)
¢ Verify soilsengineeinspectionf applicable for excavation

Footings:

¢ Footingdepth& dimensionsonformto planandminimum coderequirementgsee

TableR403.1)
¢ 6 &temwall thicknesk if stemwall heightis lessthan4 & §R404.1.4.2)
Manufacturedsheamalls mayrequire8 aminimumstemwall; checkdetails
¢ Steelgrade size,laps,ties& clearanceareok
Vertical steelgrade:(Grade60 min. perR404.1.2.3.7.1)
Horizontalsteel:2- #4 min., 1 Top & Bottom,Grade40 ok
(PerR403.1.3.1& Table R404.1.2(1))
A Verticalsteellaps:3 0for #4spliceore n g i sspeeificdiion
A Horizontalsteellaps:2 0for #4 reinforcementinlessengineereqTable
R611.5.4(1))
A Clearances3 nintoearth,1-1 / cidtoforms,3 / #in to air
(R404.1.2.3.7.4)
¢ Foundation elevation:
A Topof exteriorfooting mustbeaminimumof 1 2 gus2% abovehestreet
gutterperR403.1.7.3
A 6 aninfall perl Oafwvayfrom building foundation(R401.3)
¢ Trenchesreclean,freeof debris& nosoil cracking
¢ HD placement®k, i.e. diameternof bolts,embedmendepth, edgedistances
conformtoplan& ma n u f a ecomnmea datons. (Hold downsmustbe
securedn positionatthetime of thefoundationinspection) Referto Simpsoror
similar manufacturersatalogfor currentinstallationinfo andsizing of required
anchorbolts
¢ Min 1 / @iameterfoundationanchoroltswith amin embednentof 7 ospacedat
nomorethan6 ocfor upto 2 storiesand4 oc for over2 stories (R403.1.6&
R403.1.6.1)
¢ Plumbingis wrappedo accommodatexpansiorandcontradion atfooting and/or
slabintersections
¢ Top of footingsmustbelevel, bottomof footing maybe steppedwhereslopeof
bottomexceedd in 10(R403.1.5)

o To
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Foundation Inspection (continued)

Interior Piers: CRC R403.1.1
¢ Requires footing size based on tributary load allmlvable soil pressure
2 Oround,1 6sguarel 8deep
¢ Pierslargerthan3 033 Oréquireabottommatof 2 - #4 each way

Grounding Electrode:
¢ 2 O#d rebargroundin bottom3 @f footing with direct burial clampr
¢ 2 0#d@ barecoppergroundin bottom3 @f footing ,or
¢ L shapedebarwith 2 0lap atbottombarandextendsmin 6 @abovemudsill

When in flood zone:

¢ PadElevationCertificationshallbeapprovedoy EnvironmentalPlanning /
Building Inspection prior to concrete pour

SLAB INSPECTION

Slab thickness
¢ 3-1 / ehinthicknesqR506.1/CBC1910)

Checkplan and soilsreport for required:
¢ Baserockrequirementd ¢R506.2.2)
¢ Vaporbarrierrequirementsare a mil min with min 6 dap at joints (R506.2.3)
¢ Reinforcemeninstalledasperplan
¢ Perimetedowelsinstalledif applicable
¢ Perimeteinsulationinstalledif applicable
¢ Plumbingwrapped
¢ Verify if Speciallnspectiorreportis requred

UNDERFLOOR/SUBFLOOR INSPECTION: (R502/CBC2304)

Verify Foundation Mudsill Material:
¢ Pressuréreated® accreditecagencylabel(R504.3/CBC2304.11.2.4)
¢ 2x or largerplateor sill havingawidth atleastequalto the
width of thestuds(R602.3.4/CBR304.3.1)

General Mudsill Bolting: (R403.1.6/CBC 2308.6)
$6 6 o dor Inka2xstory
¢ 4 6c maxfor over2 stories(R403.1.64#4/CBC2308.3.3)
¢ Min 2 boltspereachpiece,1 / @iametemin. with 3 0 x 3 0 »latewaghers
(R602.11.1/CB308.12.8)
A Min 7 bolt diametersandmax1 2 fiom splicesor ends(R403.1.6)
A Min 4 & max1 2fiom endsof plates(CBC 2308.6)



General Mudsill Bolting (continued)

Shear Connections:
¢ Shearwalkill bolting aspershearable
¢ Sheartransferconnectionsnstalledaspershearwaltable
¢ Dragblockingandstrapsnstalled
¢ H D Gestendedo engagepostsfor full loadcapacity
¢ Identify sheawalls andbracedwall lines;checkloadpathto foundation

Floor Joists:

¢ Bearing(R502.6/CB(2308.8.)

A 1-1 / @idonwoodor metal

A 3 @nin on masonryor concrete
¢ Joistlaps(R502.6.1/CB2308.8.2)

A 3 @ninlapswith 3-1 0 dfaicenails

A 1-1 / @inbearingandbuttsstrappedvith ST9or equa
¢ Joistblocking(R502.7/CBC2308.8.2)

A At endsandall bearingpointswith 2x full depthblocking
¢ Joistnailing Table(TableR602.3(1),(2)/CBR304.9.1)

A Tosill or girderwith 3-8d

A Soleplateto joist or blockingl 6 d@ 1s6ax

A 2 &ubfloorto joist or girderfacenail with2-1 6 d 0 s
¢ Joistsdoubledunderall bearingwalls (R502.4/CB(C2308.8.4)
¢ Manufacturedloor joistsandtrusseperplan& manufat u r detaifs s

Girders:
¢ Girderbearing(R502.6/CBC2308.7& 2304.11.5)
A 1-1 / aidonwoodor metal
A 3 nin onmasonryor concrete
A 4xmin post@ splices& endstied with ST-12 or equal
A 1/ airspacesd sidesends& topwith mudsill bearingin girdermasonry
pocketgR317.1#4)
A Girderconnectiongo postwith positiveconnection(R502.9/CB(2308.7)
¢ Sizesupportingsinglefloor min 4 x 6, with spandessthan6 Gspacednax8 oc

Access Provided (R408.4/CBC 1209.1)
¢ 1 8x32 4minopeningunobstructedby pipes,ductsandetc
¢ Pipesductsandotherconstructiorshallnotinterferewith the accessibilityto or
within underfloorareas

Clearances and Protection of Wood
¢ 1 2mintogirders( 1 B girdersonly), 1 8 minto bottomof joist or subfloor
withoutjoists(R317/CBC2304.11.2.1)
¢ Pierselevated @nin aboveearth@ underfloor or pressurdreatedpost
(R314.1.4/CBC1809.8)



Girders (continued)

Clearances and Protection of Wood:
¢ Concretestepspouredagainsiwood
A 26gagalvanizediashinginstalledto protectwood, tight againswall caulked
with mastic(Aluminumnotallowed)

Under-floor Ventilation: (R408/CBC1203.3)
¢ Crossflow providedon atleasttwo oppositesides,equally distributed
¢ At additionsmaintain& extendexistingventsandaddrequiredventilationof new
addition
¢ 1sqg.ft. per150sq.ft. of newfloor area

Cripple Walls: (R602.9/CBC 2308.9.4)
¢ SeePrescriptivéVall BracingTable2308.9.3(1% (2)
A > 4highd framewall asanadditionalstory
A < 1 4ighd sheatlonesidebetweertop andbottomplatesor solid blocked
A Cripplewall to besupportedn continuoudoundation

Second floor framing
¢ Checksecond flooframingwith building frame inspection to verifyjonformance
with approvedlan
¢ Min 2 4wide unlesshlockedandnailed(TableR503.2.1.1(1x/CBCTable
2304.7(3))



FLOOR JOIST SPANTABLES R502.3.1(2)/CBC2308.8(2)
With 40 psflive loadand10 psfdeadoad Deflection= 1/360

DouglasFir HemFir
Size | Spacing #1 #2 #1 #2
120 |101B1( 10%0| 1060]| 10®O
2X6 160 941q 9®0| 9®0| 940
240 880 840 840 74 1
120 | 14%0| 14%0| 131B0( 1350
2x8 160 | 131B0| 12M0| 1200| 12®0
240 | 12M0| 1030| 10%0| 10D0
120 | 18%0| 1 7%H0o| 1 7&H0| 1610
2x10 160 | 16%0| 15%0| 1600| 1520
240 | 13%H0| 12MB0| 131Bo| 1250
120 | 22®0| 20Mm0| 2 L660| 2 050
2x12 160 | 19160| 1 #160( 18Mm0| 1 +HO
240 | 15M0| 1410| 15DH0| 14560




SHEAR INSPECTIONS

Theroof, interior,andexteriorsheamwalls canbelookedatin one inspectioror
separaténspections.At eachinspectionhowever,all connectiongor theentireload
pathmustbecompleteto verify thatthelateraldistributionpathis completeandthatthe
framing supportinghe shearsystems asperplan.

Hold-downs are installed properly.

¢ Uplift andcompressiomostsareproperlysized

¢ H D Gameinstalledperma nu f a détails er 6 s

¢ Strapsareextendedn uplift postsfor full nailing with specfied nails

¢ Sheanply is nailedto uplift postwith edgenailing perplans

¢ RetrofitH D Gameto beinspectedy specialinspectionpr engineerof record,
eitherattime of installationor by pull testafterinstallationandprovide
approval letter

General Requirements:(R403.1.6/CBC 2308.6)

¢ Sill bolting or nailing mustbecomplete

¢ All transferconnectionso roof & floor systemmustbeinstalledatthetime of
eachinspection

¢ All dragblockingandstrapsmustbeinstalledandtransferredo sheamvalls

¢ Blockeddiaphragmsnusthaveall blockinginstalledand zonenailing completed

¢ Plywoodgrade/ples& thicknesgnatchplan

¢ Nail sizeandspacingmatchegplan

¢ Nail headsshouldnotpenetratdaceply

¢ 3 / Bioedgedistancemustbe maintained

¢ Chordsplicesarecompleteasperplan
Note:Min splicein top platesis 2 4with 8-1 6 dobas requiredby plan
(TableR602.3(1)item14)

¢ Min splicein topplatesis4 8with 8-1 6 dobasrequiredby plan (CBC
2308.9.2.1)

¢ If doubleplatesystemis utilized, bottomtop plateis installed andnailedasper
sheattable

¢ CBC Table 2306.3(1) Footnotes

A (f) Wherepanelsareappliedon bothfacesof awall and fasteneispacings
lessthan6 @con eitherside,paneljoints shallbe offsetto fall on different
framingmenbers orframingshallbe3 mominalor thickeratadjoining
paneledges.

A (g) In SeismicDesignCategoryD, E or F, wheresheardesignvalues
exceed50plf, all framingmemberseceivng edgefasteningrom
abuttingpanelsshallnotbelessthanasingle3 mominalmemberpr two
2x nominal membergastenedogethelin accordancevith Section2306.1
to transferthedesignsheaivaluebetweerframing members.Wood
structuralpaneljoint andsill platenailing shallbe staggeretthepanel
edges.SeeAF&PASDPWSTor sill platesizeandanchorageequireanents.

¢ Verify Glulamspecifiedpropertiesf used



ROOF FRAMING & ROOF NAIL

This inspection is required when shear extends to the roof:
¢ Conventional roof framing must be checked to verify conformavitte
approved plans
A Raftersizes& spacingok TableR802.5.1(1)or (2)/CBCTable
2308.10.3(1pr(2)
A Purlinsizeis equalto or largerthanrafterR802.5.1/CBC2308.10.5
A Purlinstrutsgo to bearingwalls, are45° min from horizontal @ max4 oc
with 2 x 4 bracesX arelaterally bracedf greatethan8 6
¢ If trusses are used, review approved truss plans & details
Compressivevebsarelaterallysupportedaspertrussdedailsif required
Trusseslesignedor lateralloadsareconnectedo shearwalls & match
trussdetails
Hangersatheaderconditionsmatchreactionloadslisted ontrussdetails
Verify supportat bearingpoints
Uplift conditionsgreateithan5001bs, requireverification of connectiorfor
uplift forces
A Studdirectly beneathrusswith bearingmorethan1300Ibs
¢ Rafter Ties Povided (R802.3.1/CBC 2308.10.4.1)
A Wherejoist areparallelto rafters ceiling joist mustbe nailedto raftersat
min4 oc
A Wherenotparallel raftertiesshallbemin 2 x 4 installed atjustabove
ceilingjoist
A Install collar-tiesor ridge strapsto resistuplift atthe upper1/3 of attic
spacewith min 1 x 4 @ max4 &®.C.whenceilingjoistsor raftertiesare
notprovided
¢ Verify radiant barrier requirement (R802.3.1)
¢ Verify eave proximity to property line (Table R302.1(1) or (2))

ToToTo Do I
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TABLE R302.1(1)

EXTERIOR WALLS -DWELLINGS AND ACCESSORYBUILDINGS
WITHOUT AUTOMATIC RESIDENTIAL FIRE SPRINKLER PROTECTION

EXTERIORWALL MIN FIRE-RESISTIVE MIN FIRE
ELEMENT RATING SEPARATION
DISTANCE
) ) 1 hourtestedn accordance N
Fire-resistanceated | with ASTM E 1190r UL 263 <506
Walls with exposurdorm bothsides
Notfire-resistance 0 hour 05 6
rated
Fire-resistanceated 1 hourontheunderside 2650
Projections ) :
Notfire-resistance .
rated 0 hour O5 6
Notallowed N/A <30
Openingsn 25%maxof walll AC A
walls area 0 hour 3650
Unlimited 0 hour 05 6
Complywith 5 5
. <56
Penetrations Al SectionR302.4
Nonerequired 05 6

TABLE R302.1(2)

EXTERIOR WALLS -DWELLINGS AND ACCESSORYBUILDINGS
WITH AUTOMATIC RESIDENTIAL FIRE SPRINKLER PROTECTION

MIN FIRE
EXTERIORWALL ELEMENT MIN FIRE-RESISTANCE SEPARATION
RATING DISTANCE
) ) 1 hourtestedn accordance R
Fire-resistanceated | \ith ASTM E 1190r UL 263 <30
Walls with exposurdorm outside
Notfire-resistance PN
rated 0 hour 03 6
Fire-resistanceated 1 hourontheunderside 2630
Projections . :
Notfire-resistance Ao A
rated 0 hour 03 6
o Not allowed N/A <360
Openingsn
walls Unlimited 0 hour 036
) Complywith SectionR302.4 <30
Penetrations All
Nonerequired 036
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TABLE R802.5.1(9) RAFTER/CEILING JOIST
HEEL JOINT CONNECTIONS

GROUNDSNOWLOAD 20 (psf)

RSALF(;-PEER SRF;A/E:-IEN% Roofspan(feet)
(INCHES) 12 20 28 36
Requirechumberof 16dcommonnailsperheeljoint splices
12 4 6 8 10
3:12 16 5 8 10 13
24 7 11 15 19
12 3 5 6 8
4:12 16 4 6 8 10
24 5 8 12 15
12 3 4 5 6
5:12 16 3 5 6 8
24 4 7 9 12
12 3 4 4 5
7:12 16 3 4 5 6
24 3 5 7 9
12 3 3 4 4
9:12 16 3 4 4 5
24 3 4 6 7
12 3 3 3 3
12:12 16 3 3 4 4
24 3 4 4 5
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PRESCRIPTIVE WALL BRACING: (R602.10.1.4/CB2308.9.3.1)

Braced Wall Lines;
¢ Providedontheexterior,andoninteriorat2 5n@axspacing(TableR602.10.1.3)
¢ In oneandtwo storybuildings,oneroomor equalnotexceeding@00sq.ft. may
havewalls notmorethan3 Sapart(Table R602.10.1.3)
¢ Wallswithin abracedwall line mustnotbeoffsetby morethan4 §R602.10.1.2)
¢ Wall panelsmuststartwithin 1 Oobtheendof abracedwall line. Distance
betweeradjacenbracepaneledgesshallnot begreatethan2 0(R602.10.2.2)
¢ Bracedwalls mustbeoneof thefollowing materialgper adoptingordinance
(TableR602.10.3(3))
A WoodstructuralpanelWSP), particleboardPBS),fiberboard(SFB),
hardboarganels(HPS)etc.
A Portlandcementplaster(PCP)on studsspacedit 1 6 ax for singlestory
buildingsonly (R-3& U)
A Nominall x 4 let-in bracesarenotallowed
A Gypsumboardis notallowed
¢ Eachpanelmin4 ® dong, heightperstudheightof ( TableR602.10.3(3)/CBC
Table2308.9.1)
¢ Alternate Braced Wall Pane: (Table R602.10.6.bigure R602.10.6.1)
A Min 2 8 dymax8 éeightwith Hold Downsateachend (Table
R602.10.5)
A Min 3 / Blynailedé & 1 2with 8d ononefacefor single story,4 &
1 2for 2 stories
A Min 2-1 / @iameteranchorboltsand1800#tie-downsinto continuous
foundation
A Firststoryof 2 stories: Requires3000#tie downs

Buildings that are irregular in shape must haveunusual elements engineered

¢ Walls in plane vertically fronthe foundation to the uppermatory except

R301.2.2.2.5
A Floorsthatarecantileveredr setbacknotexceedingt timesthe depthof
thejoist andcomplywith thefollowing
Joistsare2 x 10 or greaterandnotspacednorethan1l 6at
Ratioof backspanto cantileverns atleast2:1
Joistsatendsof bracedwall panelsaredoubled
A continuougim is usedatthecantileverend,splicesmustbe secured
with galvanizedmetaltie of 16 gaugeand1-1 / @ide connectol6-16d
nailsmin) on eachsideof spliceor ablock of samerim sidewith 8-16d
on eachsideof splice
§ Gravityloadsarelimited to uniformwall androof only andheader
reactionsof 8 orlessspan

w W W W
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Braced Wall Lines (continued)

¢ Floorandroof diaphragmsnustbe supportedn all edgesy bracedwall lines
Exception: Portionsof roofsor floors thatdo not supportbracedwalls
sectionsabovemayextendé 6eyondabracedwall line (R301.2.2.2.5)

¢ Bracedwall panelsmustnotextendmorethanl @orizontally overanopening
belowunlesgheheadebelowis atleast2-2 x 12 andopeningnot morethan
8 wide

¢ Openingsn floor or roof diaphragmsnustnot exceedhe lesserf 1 20050%
of theleastdimensionof thediaphragm(TableR602.10.4.2)

¢ Floorlevelscan'tbevertically offsetunlesstheylappedor tied togetherper
R502.6.1or equalor aresupportedlirectly by continuousoundationatthe
perimeterof thebuilding

¢ Bracedwall linesmustbeprovidedin two perpendiculadirections

¢ Walls maybesupportedy continuoudootingsatexteriorandat5 Oiritervals
provided:(R602.10.9.1)
A Cripplewallsdonotexceed4 bigh
A 1stfloor bracedwalls aresupportedy doubledfloor joists,or continuous

blockingbetweerfloor beam
A Distancebetweerbracedwall linesdoesnotexceedwice thebuilding
width

¢ Firstfloor girdershallnotbelessthan4 x 6 for 6 8pansotto exceed OcC

(TableR502.5(1)& (2)/CBC2308.7)

Roof Decks (must be solid plywood sheathing)
Roof nail inspection isrequired: (R905)

Cripple Walls: (R602.9/CBC 2308.9.4)
¢ Studheightsl 4 min, solid blockedor sheathed
¢ Studheightsexceedindl 4 shallbebracedper(Table R602.1.2(3)/CBC
2308.12.4)
A 1story:3 / ®dbdstructuralpanelnailedwith 8dat6 o / fbr4&%of
wall length
¢ Studheightexceeding! 8hallbethe samesizeasstudsfor an additionalstory

14



FRAME INSPECTION

Structural Bearing:
¢ Studs
A Checkstudallowableheights- SeeTable
A Checknotchingandboring- SeeTable
¢ Check pist/raftersizeandspacings - referto Tables& approvedlans
¢ Check Ramsizesandtrimmersareasperapprovedlars

STUD SIZE & SPACING (TABLE R602.3(5)/cbc2308.9.1)
Cripplewalls over4 &igh will be considered as aadditional story

BearingWalls Non Bearing Walls
HSetil;]?ﬂ Max Stud Spacing Supporting Hsetil;;it Spacing

Roof 1-floor | 2-floor
2x3 - - - - 106 160
2x4 106 240 160 - 1406 240
3x4 106 240 240 160 1406 240
2x6 106 240 240 160 206 240
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TABLE R502.5(1)/CBC2308.9.5
GIRDER SPANSAND HEADER SPANSFOR EXTERIOR REARING WALLS
(Max spansfor Douglasfir -larch, southernpine & spruce-pine-fir & required number of

jack studs)
GROUND SNOW LOAD 30 psf
GIRDERS
& Building Width
HEADERS SIZE 2006 28506 3660
SUPPORT-
ING Span Jack Span Jack Span Jack
P Studs P Studs P Studs
2-2X4 3-6 1 3-2 1 2-10 1
2-2X6 55 1 4-8 1 4-2 1
Roof& ™5 > x 8 6-10 1 511 2 54 2
ceiling
2-2X 10 8-5 2 7-3 2 6-6 2
2-2X 12 9-9 2 8-5 2 7-6 2
2-2X4 31 1 2-9 1 2-5 1
Roof, 22X 6 46 1 40 1 37 2
ceiling&
onecenter 2-2X8 59 2 50 2 4-6 2
bearing
floor 22X 10 7-0 2 6-2 2 56 2
2-2X 12 8-1 2 7-1 2 6-5 2
2-2X 4 2-8 1 2-4 1 2-1 1
Roof, 2-2X6 3-11 1 35 2 3-0 2
ceiling& 20X 8 5-0 2 4-4 2 3-10 2
oneclear
sparfloor | 2.2x 10 61 2 53 2 4-8 2
2-2X 12 7-1 2 6-1 3 5-5 3
2-2X 4 2-7 1 2-3 1 20 1
Roof, 22X 6 39 2 33 2 211 2
ceiling&
two center 2-2X8 4-9 2 4-2 2 39 2
bearing
floors 2-2X 10 5-9 2 5-1 2 4-7 3
22X 12 6-8 2 5-10 3 5-3 3
2-2X4 2-1 1 1-8 1 1-6 2
Roof, 2-2X6 31 2 2-8 2 2-4 2
Ceiling& 15558 | 310 2 34 2 30 3
two clear
sparfloors | 2.2x 10 4-9 2 4-1 3 3-8 3
2-2X 12 5-6 3 4-9 3 4-3 3

SeeactualTablesin Codes for othesizes.
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TABLE R502.5(2)/CBC2308.9.6
GIRDER SPANSAND HEADER SPANSFOR INTERIOR BEARING WALLS
(Max spansfor DouglasFir -larch, southernpine & spruce-pine-fir & required number of

jack studs)

HEADERS Building Width

GIRI%ERS SIZE 200 2850 360

POSRL'JIJIDI-\IG Span élijcdks Span élﬁfdks Span é]f:fdks
22X 4 31 1 28 1 25 1
22X 6 4-6 1 311 1 3-6 1
22X 8 5-9 1 5-0 2 45 2
2-2X 10 70 2 6-1 2 55 2
2-2X 12 81 2 7-0 2 63 2

Onoeg'lgor 3-2X 8 7-2 1 6-3 1 5-7 1
3-2X 10 8-9 1 7-7 2 6-9 2
3-2X 12 102 2 8-10 2 7-10 2
42X 8 90 1 7-8 1 6-9 1
42X 10 101 1 8-9 1 7-10 2
42X 12 119 1 102 2 91 2
22X 4 2-2 1 1-10 1 17 1
22X 6 3-2 2 2:9 2 25 2
2-2X 8 41 2 36 2 3-2 2
22X10 | 411 2 4-3 2 3-10 3
2-2X 12 5-9 2 50 3 45 3

Twofloors [ 3-2x 8 51 2 45 2 311 2
3-2X 10 6-2 2 5-4 2 4-10 2
3-2X 12 7-2 2 6-3 2 5-7 3
42X 8 6-1 1 53 2 4-8 2
42X 10 7-2 2 6-2 2 56 2
42X 12 8-4 2 7-2 2 65 2
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TABLE R802.4(1)/CBC2308.10.2(1)

CEILING JOIST SPANSFOR COMMOM LUMBER SPECIES
(Uninhabitable attics without storage,live load = 10 psf)

CEIL - DEAD LOAD =5 psf
ING
JOIST SPECIES& GRADE 2x4 2x6 2x8 2x10
SPAC-
ING Max ceiling joist spans
Douglasfir-larch#1 1280 19161 0 >2 600 >2 600
. Douglasfir-larch#2 1 250 1 960 2 580 >2 600
t2o Hem fir #1 1220 1 9160 2 560 >2 600
Hemfir #2 1 170 1820 2 40 >2 600
Douglasfir-larch#1 1 1650 1 8160 2 3160 o >2 600
. Douglasfir-larch#2 1130 1 780 2 3000 >2 600
1eo Hem fir #1 1 1:00 1 740 2 2160 o >2 600
Hemfir #2 1 0660 1 6600 2 %0 >2 600
Douglasfir-larch#1 1 000 15%0 2 0160 2 4660
. Douglasfir-larch#2 9400 1 4160 o 1 8%0 221610
240 Hem: fir #1 980 1520 1970 231610
Hemfir #2 920 1 4%0 1 8600 2 270
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NOTCHING AND BORING

Notching Boring
\I]?c;?ttegrLs %é?f/lil’,og}/iggn 25%allowed atends frc?rftgg%wggtzto?n
2x6 7/ 80 1-3/ 80 1-13/ 160
2x8 1-1/ 40 1-7/ 80 27/ 160
2x10 1-1/ 20 23/ 80 31/ 80
2x12 1-7/ 89 27/ 80 313/ 160
2x 14 21/ 40 33/ 80 41/ 20
STUDS Notching Boring
Vembars 25%allowed Goulestuddior 2bays
2x4 7/ 80 1-3/ 80
2x6 1-3/ 80 23/ 160
Non-
Bearing 40%allowed 60%allowed
Members
2x4 1-3/ 80 23/ 160
2x6 23/ 160 31/ 40

Note: Straptop plateif less than 50%vidth remaining with16 gaugethick and
1-1/ 2 0 strap fastened with-80d nailsat eachside of notch or holar as

specifiedon plan.
Checksheamotesfor limits on notchesandbores.
In no case shalthe edgeof thebored holébenearet h a n to théelgeof
thestud.(R602.6/CBC2308.9.11)
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RAFTERS SPAN TABLES

Size Spacing Douglasfir HemFir
#1 #2 #1 #2
RAFTERS (With201b live load& 101b deadload)
TableR802.5.1(1)/CBCrable2308.10.3(1)Ceiling not attachedo rafters
12ac 1 1160 1 0160 0 1070 10160
2x4 1 6ar 1 0160 0 9400 98 0 9@ 0
2 4ax 84 0 8® 0 8@ 0 7410
12ac 1 7%H0 160 1680 151610
2x6 16ax 15460 1 4460 141610 14250
2 4ax 1260 1 190 1230 1100
12ac 2 250 2 100 2 1160 o 2 080
2x8 16ax 1 950 18%0 181610 1 71610
2 4ac 15160 o 1 4160 o 1 560 14860
12ax > 260 2 580 > 260 2 530
2x10 1 6ax 2 390 2 230 2 350 2 1161 0
2 4ar 1950 18®0 181610 1 7160 o
12ax > 260 > 260 > 260 > 260
2x12 1 6ax > 260 2 5%0 > 260 2 550
2 4ar 2 260 2 1Mo 2 1161 6 2 090
RAFTERS (With201b live load& 101b deadioad)
TableR802.5.1(2)/CBCTable2308.10.3(1)Ceiling attachedo rafters
12ax 1 0®o 9400 98 0 9& 0
2x4 1 6ax 94 0 8410 880 84 0
2 4ax 8® 0 7400 780 780
12ax 15%0 15600 15560 1 4%0
2x6 1 6ar 14460 14160 13%0 13160
2 4ax 1 2660 1 %0 1200 1 150
12ax 2 0160 o 2 050 191610 1900
2x8 1 6ar 181610 18%0 18160 1 73Ho
2 4ax 15160 0 1 4160 o 1560 1480
12ac > 260 2 580 2 550 2 43%0
2x10 1 6ar 2 390 2 23H0 2 3160 2 1161 0
2 4ac 1 950 18%0 181610 1 7160 0
12ac > 2660 > 2660 > 2660 > 2660
2x12 1 6ar > 260 2 590 > 260 2 550
2 4ax 2 2600 2 %0 2 161 0 2 090
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Frame Inspection (continued)

Exterior weatherpr oof at time of Frame Inspection:(R701.2/CBC 110.3.4)
¢ Sidingis onor lathinstalled,androof covercomplete
¢ Exteriorto beweathettight beforeelectricalinstallationhas begun

Sub-trades must be complete omspected at the same time as frame inspection:
¢ Electrical, plumbing & mechanical must be completed, inspected and approved by
completion of rough framapproval:(R109.1.4/CBC 110.3.4)

Bedrooms Provided with Egress Window or Door to Exterior:(R310/CBC1029)
¢ 2 0min width
¢ 2 4min height
¢ 5.7sq.ft. (821sg.in.) min netclearopening exceptgradefloor openingsanbe5 sq.
ft. min netclearopeningwhen outsidegradeto openingis 4 4ayless
¢ 4 4maxto openingfrom floor
¢ Bedroomdoorsarenotallowedinto garages(R302.5.1/CBC406.3.4)

Fall Protection: (R312.2.1/CBC 1013.8)
¢ Requiredwhenthebottomof windowis morethan7 2 abovegradeandlowerthan
2 4fom finishedfloor
A Largestopeningwill notallow a4 &phereto passhrough
A Orprovidefall preventiordeviceshatcomplywith ASTM F2090

Smoke Detectors(R314.3/CBC 907.2.11.2)
¢ Locations

1. Oneeveryfloor

2. Roomsor hallwaysgiving acces$o bedrooms

3. Everybedroom

4. Basement& habitableattics

¢ Power (R314.4/CBC 907.2.11.4)

A Interconnectedirectpowerwith batterybackupfor new construction,battery
power or direct power for remodels,additionsand when a bedroomis added
interconnectedirectpoweris required

¢ Smokedetectorshallsoundanalarmaudiblein all sleepingareasf thedwelling.
(R314.5/CB(X07.2.12.1)

Carbon Monoxide Alarms: (R315/CBC 420.6)

¢ Requiredor dwelling unitsandsleepingunitswith fuel-burningappliancesnd/or
with attachedyarage

¢ Locations
1. Roomsor hallwaysgiving accesso bedrooms
2. Oneoneverylevelincludingabasemen& habitableattic

¢ Power& alarmaudibility
A Sameassmokedetectors
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Frame Inspection(continued)
Stairs for R-3 occupancy: (R311.7/CBC 1009.7 exception 5)
¢ 3 éninwidth
¢ 7-3 / rhaxrisers
¢ 1 Omintreaddepthwith min3 / & max1-1 / dosing/ 1 it withoutnosing
¢ 3 / Bhaxvariationbetweerall risersandbetweerall treads
¢ Checkfinish schedulesor top & bottomriserconsistency
¢ 6 8 tninimumheadroom
¢ Landings3 6 min depth

Winder: (R311.7.5.2.1/CBC 1009.7.3)
¢ Min 6 dreaddepthatnarrowendof walklineandl Oaiwide endof walkline
¢ Nosingmin3 / d4ndmax1-1 / With solidrisers
¢ 3 / ®léranceaallowedonriseandrun

Spiral Stair: (R311.7.10.1/CBC 1009.12)
¢ Min clearwidth 2 6 klowhandralil
¢ Min 7-1 / feadatl 2fiom narroweredgemax9-1 / @sé
¢ Headroommin6 ® 0

Room Dimensions: (R304/CBC 1208)

¢ Hall widths3 @in (R311.6/CBCL018.2exception3)

¢ Min habitableroomsize:7 @indimension& 70sq.ft. exceptkitchen(R304/CBC
1208.1)

¢ At leastonehabitableroomis notlessthan120sq.ft. (R304.1/CBC1208.3)

¢ Min ceiling height® habitableroom7 éninin CRC,but7 -66 @ninin CBC
(R305.1/CBC1208.3) Referto (R305.1/CBC1208.2)for slopedceilings

¢ Kitchens,bathroomsstorageooms,& laundryroomsmin ceiling height7 & CBC &
CRC,with exceptionof northabitableportionin bathroomsandbasemeninin 6 -8 o
in CRC(R305.1exceptions)

¢ Bathrooms
A 2 4ndindepthin front & 3 0min width atwatercloset& min 1 5ftom center

line of waterclosetto wall or obstructionCPC402.5)

A Showerd 0min dimension& 1024sq.in. min per(CPC 408.6)

Fire Blocks and Draft Stops: (R302.11/CBC 718.2)
¢ Fire blocking in combustible construction
A 2 dumber, 2 layersof 1x,2 3 / 8trRcturalplywood, 3 / #pe2-M particle
board,1 / gypsum,l / dementbasednillboard,or glassfiber

A Inwallsbothverticalat ceiling andfloor levels,andhorizontal@ 1 Osfacing
max
Betweernvertical & horizontalspaces® soffits, dropor coveceilings& furred
spaces
Concealedtairstringerspacesattop & bottomof therun
Openingsaroundventpipes,ducts,chimneysfireplaces,andatfloor andcaling
levels

Tolo  To
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Fire Blocks and Draft Stops(continued)

Cornicesof atwo-family dwelling at separatioriine

Draft stops combustible construction for3R(R302.12/CBC718.3)

1/ @ypsum3 / glywood,3 / Badticleboard,1 x lumber,cementoard,glass
fiber

At 1000sqft maxin floors wherethereis usablespaceabove& below
Ceilingis suspendednderthefloor framing

Trusstypeor openwebperforatednembeifloor framing

In roof/ceilingassembliebetweerdwelling units

Not requiredin singlefamily atticsunless t a@uglex

To T Too Po To T o T

Light & Ventilation: (R303/CBC1203& 1205)
See" Energy Inspection” for glazingrequirementsto be checkedat Frame Inspection
¢ Habitablerooms

A Min 8% of floor areafor naturallight

A Min opening4% of floor areafor ventilation

A Forlight & ventilationpurposesanyroommaybe consideredispartof an
adjoiningroomwhen1/2 of thecommonwall areais open& unobstructed.The
openingshallalsobeamin of 1/100f thefloor areaof theinterior roomor min
25sqft, whichevers greate(CBC 1203.4.1.1min 8% of thefloor areaor min
25sqft, whicheveris greater)

A Exteriorwindow opento yardsor courts,min 3 @ide yard or courtspace§CBC
1206)

A If amechanicaVentilationsystemis usedin lieu of exterior openinggt must
provideamin 10 cfm for studioor onebedroomdwelling andadditional5 cfm
perpersonfor eachadditionalbedroom(CMC Table402.1)

¢ Bathrooms& LaundryRooms(R303.3/CBC1203.4.2.1)

A 1-1/2sgft min openingof a3 sqft windowto exterioror mechanicaventilation
capableof 50 cu ft perminutefor intermittentventilationor 20 cu ft perminute
for continousventilation. Exhaustdirectly to theoutdoorsat point of discharge
min 3 &om anyopeningsnto thebuilding andmin 3 &om apropertyline
(CMC504.5)

A Exhausdeviceis requiredfor humidity control,evenwhenanoperablevindow
Isin place

Attic Ventilation; (R806/CBC1203.2)

¢ 1 sqft per150sqft of atticareaif only eavevents

¢ 1/3000f areawhenatleast40%andnot morethan50% of the requiredventilating
areais providedby upperventilatorsthat locatedno morethan3 belowther o o f 0 s
highestpoint (R806.2)

¢ 1/3000f areais permittedif atleast50%andnot morethan 80%is locatedover3 6
aboveeaveandtheremaindepercent ageateavegCBC 1203.2)

dMin 1/ 1&6max1 / dotrosionresistanmetalmeshscreenrequired

¢ Checkfor isolatedandun-ventedattic spaces

¢ Mustbeventedtop & bottom@ 1/150if radiantbarrieris requiredwith 30% min at
thetop (CaliforniaEnergyCode
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Exterior Finish & Elevations(Must Match Planning Approval)

SafetyGlazing: (R308.4/CBC2406)

¢ All glazingin doors,seeexceptiondor decorativeglazingand openingsizelimits a
3 aiameterspherdo pass

¢ All glazingwithin a2 4 kadiusof eitherverticaledgeof thedoorin aclosedposition
if lessthan6 Oabovethefloor, exceptglazingin walls onthelatchsideof and
perpendiculato the planeof thedoorin aclosedposition,decorativeglazing,where
aninterveningwall or permanenbarrierbetweerdoor& glazing.

¢ Accessdoorto closetor storageareaO3 @éleep,andglazingadjacento fixed panelof
patiodoor

¢ Glazingadjacento bottomlandingof astairway< 3 abovethelanding& within 5 6
horizontallyof thebottomtread unlessprotectedoy aguardl 8fiom glazing

¢ Glazingin walls, enclosuresr fencescontainingor facinghot tubs,spaswhirlpools,
saunassteanrooms,bathtubsshowers indooror outdoorswimmingpoolswhere
thebottom exposededgeof theglazingis < 6 0abovestandingor walk- ing surface
excepfglazingis > 6 0measuredhorizontallyfrom thewateredgeof thesefixtures

Note: Whenthereis no showerdooror curtaininstalledthe bathroombecomeshe
enclosurdor tub & shower.

¢ All glazingin guardsandrailings

AGlazingadjacento stairs& rampswherethebottomexposededgeof glazingis<3 6 0
abovewalking surfaceof stairwaysandintermediatdandings,unlessarail installed
betweerB 4 ¢3&8 abovewalkingsurface

¢ All glazingthatis within 3 6 a¥ awalking surfacef it conformsto thefollowing;
A Greatetthan9 sqft onanindividual pane
A Bottomedgeis lessthan1 8abovethefloor
A Topedgeis greatethan3 6 abovethefloor
A Not protectecby barrierat3 4t03 8 0

Protection from Water Damage (R307/CBC1210.3)
¢ Woodframingmusthavewaterprotectionat showermwalls, smoothnonabsorbent
surfacemin of 7 O abovethedraininlet (CBC 1210.2.3)
¢ Showemalls shallbefinishedwith anonabsorbergurfaceand extendto 6 in
abovethefloor (R 307)

Lath Inspection: (R703.6/CBC2507)
¢ Checkplanfor lateralbracingrequirementsandsheainspectionsignedoff on permit
¢ 2 layersgradeD papemwhenoversolidwoodbacking
¢ (R703.6.3/CB2510.6)
¢ Windowsflashed counterflashed& caulked
¢ Papelapsare2 @nin horizontal& 6fimin vertical(R703.2)
¢ Wire lapsareonediamondmin ASTM C1063
Lath Inspection (continued)
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¢ Breakbacks& tie-insdid notdamageexistingpaper

¢ Lathfastenedat6 @cto studsplatesor blockingwith 11 gagel-1 / Brg7 / 1 6 0
headnailsor 16 gage7 / Beadstaplesmustpenetrat8 / #to framingmembers
(703.6.1/CBC2507.3)

¢ CornergeinforcedperASTM C106303

¢ 3-1 / 26@agegalvanizedveepscreednstalled4 @boveearth& 2 @boveconcrete
(R703.6.2.1/CB@512.1.2)

MechanicalFireplaces
¢ Installedaspermanufacturésinstallationinstructions
¢ Hearthinsulationunderlaymeninstalled,.e. MICORE

Wood Burning Appliances
¢ Installedaspermanufacturésinstallationinstructions

Masonry Fireplace: (CRC Chapter10/CBCChapter21)
Foundations(R1001.2/CBC2111.2)
¢ At leastl 2tbick andmustextend6 daviderandlongerthanfirebox

Firebox: (R1001.5/CBC2111.5)
¢ Min 8 &olid masonrywall thicknesswith 2 direbrick lining, 1 0ndin otherwise
(R1001.5/CB111.2)
dMax1l / piotsin firebrick (R1001.5/CBQ111.5)
¢ Min 2 0depth(R1001.6/CBC2111.6)
¢ Min 4 #4 bars,oneeachcorner,solid groutedcavities(R1001.3.1/CBQ111.3.1)

SmokeChamber: (R1001.8/CBC2111.8)
¢ Min 8 avall thicknessn front, back,andsides seeexceptionwith lining

Chimney: (R1003/CBC2113)
¢ Upto4 Owide, 4 #4 verticalbars
¢ Morethan4 Owide, 2 additional#4 verticalbarsfor eachadditional4 00 width or
fractionthereof
¢ Tied 1 / dteel90°bendswith 6 @nin extensionatends&
¢ 1 8adr max,?2 tiesateachbendin verticalbars
¢ Ancho® installateachfloor, ceilingor rooflinewith 2-3 / 1x6la3trapscastl 2 0
into chimneyhookedaroundthe outer barsandextendé d@eyondthebendand
fastenedo min 4 floor joistswith 21 / @iametemboltseach.If framingdoesnot
run parallelto strapsjnstall2 x runnersiailedwith 21 6 dtd@nsin 4 joistswith 2
1 / Bofi strapgto runner. Anchorties arenotrequiredfor interior chimneys
(R1001.4.1/CBC2111.4.1)
¢ Flueliner mustbebeddedn mortar& joints smoothednthe insideperASTM C199
(R1003.12/CBR111.12)
¢ Chimneyflue sizeseeTableR1003.14(1% (2)/CBCTable2113.16(1)% (2)
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Chimney (continued)

¢ Chimneyterminationextendsatleast2 @igherthananyportion of abuilding within
1 0 ldutnotlessthan3 abovethe highestpointwherechimneypasseshroughthe
roof (R1003.9/CBR113.9)

¢ An approvedsparkarrestorequiredatfinal inspection(R1003.9.2/CBR113.9.2)

Hearth: (R1001.9/CBC2111.9)
¢ Min 4 dhicknesf noncombustiblematerial& non-combustiblesupport

Clearancesto Combustible: (R1001.11/CBC2111.11)
¢ 2 drom frontandsidesand4 drom back,andseema n u f a canstallatienr 6 s
instructions

Exterior Air Supply: (R1006/CBC2111.13.3)
¢ Provideexteriorcombustiorair perlistingandma n u f a cirtstauctienuniesshe
roomis mechanicallywentilatedand controlledsothattheindoorpressures neutral
or positive

ROOFING: (CRC CHAPTER 9/CBC 1507)

Roof Sheathing
¢ Spacedumbersheathings notallowedin SeismicDesign CategoryD2 (R803)

Composition: (slopes2:12or greater) R905.2/CBC1507.2 ( Read instructions on
bundles)
¢ 1 overlayis allowed(R1510.3& R1510.4)
¢ Solidsheathingequiredor overexistingcompshingles
¢ 151b underlaymentequiredunlessoverlayingexistingcomp perASTM D226, Type
I
¢ Nails12gage3 / Beador meetsASTM F1667
¢ Fastenersmustpenetrat / #hto or throughsheathingor reducedo sheathing
thicknessatoverhangs
¢ Numberof fastener@ndexposureasperma n u f a dnstuatienspbbteotlessthan
4 fastenerperstrip shingleor 2 fastenerperindividual shingle
¢ Slopes2:12to 4:12areasaboveexcept2 layersof 151b underlaymentrerequired&
shinglesmustbeselfsealing
¢ Checkbundlefor nailing locationrequirement
¢ Exposecedgeof sheathingo becoveredwith L-metalor equal
¢ Counterflashingrequiredwhenflashingmeetsverticalsurface

Wood Shake (slopes3:12or greater R905.8,but 4:12 or greater for CBC 1507.9)
¢ Firetreatedrequiredfor newor additionsandreroofsmore than50% of theroof area
¢ Solidsheathing

Wood Shake (continued)
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¢ 1 8wide of stripsof notlessthan30 b undefaymentis required

¢ Corrosionresistanfastener® perShake,1 / Reaetrationnto sheathingn CRC,but
3 /| pgeaetratiomequiredperCBC

¢ ExposureperTableR905.8.6/CBCL507.9.8 mostcommon7-1 / 2 0

¢ Sidelap1-1 / 6hig, ShakesspacedB / ®© 6 / 8part

¢ Nail locationapproximatelyl dromedge& 2 @boveexpasure

¢ Slopesof 3:12areOK with 15Ib underlaymenin additionto all of theabovein CRC
only

¢ Openporches> 1-1/2:12areOK with 901b underlayment

Tile; R905.3/CBC1507.3(installedasperma n u f a c instalagon idssructions)
¢ 301b felt mustbeinstalledwith all flashingsandroof jacksintegratedn a
weatherboardashionandsealedo thefelt to provideaweathetight temporaryroof
cover
¢ Slope2-1/2:12upto 4:12with double301b felt, 4:12or greatemwith 301b felt
¢ Solidstructuralksheathinginderlayment
¢ Underlayment
A Valley flashingat3:12slopemin 3 6wide, 1 layerof 15 Ib
A Greatetthan4:12slope1 layerof 301b
A Low slopesupto 4:12-2 layersof 30 Ib with 1 9 shartercourseand3 6 0
overlapping
¢ If lightweighttile (< 9 psf),onenail oneverytile
¢ Re-roofsto belightweighttile unlesssupportingstructureis approvedor heavyweight
tile
¢ If heavyweighttile ( O psf), seeTableR905.3.7/CBC1507.3.7
Slopesupto 5:12,nail perimeterfor 3 dorder
A Slopes> 5:12,seemanufactursinstructionsfor addtional nailingrequirements
or TableR905.3.7/CBC1507.3.7
¢ Corrosionresistannailsnotlessthanllgage5 / 1lh6adlwith 3 / gdeaetrationwire
tiesmin0 . 08 30
¢ 26 gagegalvanizedlashingandseema n u f a dnstuwatianr 6 s

Built Up/Modified Bitumen/Single-Ply/SprayedFoamRoofing/Liquid -applied coatings
(R905.9/CBC1507.10)

¢ Min slopeof 1 / peofoot

¢ Seema n u f a dnstallatieningbrigction

Metal Roof: (R905.10/CBC1507.5)
¢ Slope3:12orgreateandseema n u f a dnstuwgatianr 6 s
¢ Solidsheathing
¢ Installunderlaymenperma n u f a dnstuatienr 6 s
¢ Fastenerperma n u f a dnstuatianor 6 s
A galvanizedastenergor steelroofs
A Copperbrasshbronzecopperalloy & 300seriesstainlesssteelfastenergor
coppermroofs

27



Metal Roof (continued)

A Stainlessteelfastenersireacceptabldéor metalroofs

Roof Inspection:

¢ Only final inspectionis required
¢ Permitrequiredfor skylightsincludingreflectivetubes
A Nonstructuralalterationswill nothavedrawings
A Structuralalterationsncludemodificationsof trusseor width > 4 @ill require
plans

ENERGY CONSERVATION INSPECTION

Underfloor insulation inspected at uinderfloor, walls and ceiling together,blown-in after
sheetrock with certification , R-Valuesof Insulation Match CF1 Form:

Prescriptive package:

R ==

¢
¢

¢

1.Atticd R-30

2. Wallsd R-13

3.Underfloord R-19

4.or perplan
Facedbattshavefacingtowardconditionedarea

U factoris conductancef energyflow, U=1/R

R valueis resistanceo energyflow, R=1/U
AstyrofoamhasR valueof R-5/in

AUrethanehasR valueof R-7.2/in

A Securénsulationif notheldin placeby finishes
Checkcripplewallsandcathedralvalls

All exposednsulationmusthavea flamespreadatingof 25 or lessandasmoke
developedndexof not morethan450 (CBC 720.3)

If computerunused checkradianbarrierandducttesting

U-Factor of Windows Match CF1 Form:

¢

Glazingto beinspectedat frameinspection

APrescriptivds: labeled 32J-factor.25SHGC

AReducedo: 40 U-factor/.35 SHGCif ductsaren'tHERS tested Table150.2B)
ASHGCmaybeimpactedby approvedermanenshadingdevices

Exterior OpeningsSealedto PreventInfiltration :

¢

Bl =l = o=

Exterioropeningsarounddoors,windows& exteriorpenetrionsaresealed California
EnergyCodel10.6)

Sill platesaresealedatfloor line on slabfloors (California
EnergyCodel10.7Penetrations platesaresealeetweeratticandunderfloor
Exteriorsheathings sealedo preventopeningsnto wall cavities

Max 1:12slopeceiling for blownin insulation
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Energy Conservation (continued)

Attic & Under Floor Vents Maintained Open:
¢ If attichasblown-in insulation,wind blocksmustbeinstalledateavevents
ABlock-outsmustnotrestrictventopenings
AcCathedrateilingsrequireventstop andbottomand1 émin air space

Documentatiort
¢ If computepackageCF1R& C-2R
¢ If HERS:ducttestingis required:CF4R
¢ If shadingdevice:worksheebA
¢ If requiredonplan:CF6R
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TABLE 150.:A COMPONENT PACKAGE A-STANDARD BUILDING DESIGN

CLIMATE
ZONE 4
ROOFS/CEILING U 0.031 R-30
U 0.065R-15+40r
2 x 4 Framed i
Z Above of
8 grade MassWall Interio U 0.070 R13
é Walls MassWall Exterior? U 0.125 R8.0
() -
z Below Below Gradelnterior U 0.070 R13
grade Below GradeExterior U 0.200 R5.0
Slabperimeter NR
|
% Floors Raised U 0.037 R19
-
w
5 Concreteaised U 0.269 RO
|
0] RADIANT BARRIER REQ
2
9 Agedsolarreflectance NR
) o £ | Low-sloped
® 1z9 Thermalemittance NR
s
8 8 Agedsolarreflectance NR
x a | Steepsloped
Thermalemittance NR
& | MaximumuU-factor 032
=
g | MaximumSHGC 0.25
|_
ﬂ Maximumtotalarea 20%
zZ
iy Maximumwestfacingarea 5%
Electricresistancallowed No
SpaceHeating If gas, AFUE = MIN
If heatpump,HSPF¢= MIN
=
= SEER= MIN
P , —
17 SpaceCooling Refr|ge_rant:hargg/erlflcatlonor NR
2 chargandicatordisplay
>
T Wholehousefan’ NR
CentralSystem Centralfanintegratedrentilation REQ
Air Handler systenfanefficacy
Ducts Ductinsulation R-6
WATER - )
HEATING All Buildings Section50.1(c}

30




FOOTNOTE REQUIREMENTS TO TABLE 150.1-A

1.) The Ufactors/Rvalues shown for ceilingyall and raisedloor insulationare for
wood-frame construction with insulatianstalled betweethe framingmembers.
For alternative construction assemblies, see Sed&Onl(c)1A, Band C.

2.) U-factors can benetby cavity insulation alone avith continuous insulation
alone,or with bothcavity and continuous insulatidhat results irma U-factor equal to
or less thathe U-factorshown.A RL 5 + 4 0 & eawity insRlation plus Rt
continuous insulation sheathingny combina tion of cavity insulatiorand/or
continuaus insulation thatesults ina U- factor equal to or less than 0.065 is allowed,
suchas R13+5.

3.) Mass wall has thermalheat capacity greater than or equael.0 Btu/h ft2.
Belowg r a d e Adenotesansulaton installed on the inside daceof the wall.
Bel ow grade fAexteri or 0 thd eutsidetserface ofthewall.at i o n
4.) The installedenestration products shatieetthe requirementsf Section
150.1(c)3.

5.) The installedenestration products shatleetthe requirerantsof Section
150.1(c)4.

6.)HSPFmeandi h e at i n gerfermancd oancatlor . 0

7.) When whole house fans are required (REQ), only those whole housthé&drese
listed in the Appliance Efficiency Directorpaybe installed.Compliance requires
installaion of one or moraVHFs whose total airflonCFM is capable of meeting or
exceeding a minimur@ cfm/square foodf conditioned floor area per Section
150.1(c)12.

8.) A supplementaheating unit may be installed in a space served directly or
indirectly by aprimary heatingsystemprovided that thenit thermal ca pacity does
notexceed 2 kilowatts or 7,000 Btu/hr and is controlled lyrae-limiting device not
exceeding 30 minutes.
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TABLE 150.2-B STANDARD DESIGN FOR
AN ALTERED COMPONENT

ALTERED
COMPONENT

STANDARD DESIGN WITHOUT
THIRD PARTY VERIFICATION OF
EISTING CONDITIONS SHALL BE

BASED ON

STANDARD DESIGN WITH THIRD -
PARTY VERIFICATION OF EXIST -
ING CONDITIONS SHALL BE
BASED ON

Ceilinginsulation,
wall insulation, and
raisedfloor insulation

Therequirement®f
Sections150.0(a),(c) and(d)

The existingnsulation
R-value

The U-factorof 0.40 andSHGC valueof

If the proposedJ-factoris ©0.40and

SHGC value i€0.35, the standard

design shalbe basedn the existingU-
factorand SHGCvaluesasverified.

Fenestration o'35;:1;};%?1?;52;?;?:&'&3;?:glass Otherwise, thetandardiesign shalbe
9 9: basedn the U-factorof 0.40andSHGC
valueof 0.35. Theglassarea shalbethe
glassareaof the existingouilding.
The existingfenestratiorin the alteration
Window film The U-factorof 0.40 andSHGC valuef shallbebasedn Tables110.6A and
0.35.
110.6B.
?p:é:iﬁ;ﬁitrl]ngand Therequirement®f The existingefficiency
P 9 Table 150.1A levels.
equipment

Air distribution
systeraduct sealing

Therequirementsf Table 150.1(b)1D.

Air distribution
systeraduct insulation

The proposeéfficiency
levels.

The existingefficiency
levels.

Therequirement®f Section150.1(b)1

The existingefficiency

Waterheatingsystems withoutthe solar water heating energyfactor.
requirements.
Roofingproducts Therequirement®f Section150.2(b)1H.

All other measures

The proposecefficiencylevels.

Theexistingefficiencylevels.
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FINAL INSPECTION

VERIFY all other Required Inspectionsare approved & GarageFire Wall is
Complete (Table R302.6/CBC406.3.4)
¢ Firewallextendgo roof sheathing
¢ Ceilingrockedwith 5 / ®peX if living areaabove. Lid mustextendto endof
garageor 6 beyondsecondstorywall andto roof sheathing
¢ Firewallsextendthroughcricketsaboveceiling
¢ Supportwalls,beams& postsfor secondloor arel-hr protectedor heavy
timber,i.e. 8 x 8 posts& 6 x 10 beamsand girders(CBC602.4.2)
¢ Doorsare20-minuteratedor 1 3 / 8obd coreto beself-closingandselflatching
(R302.5.1/CBC106.3.4)

Plumbing Penetration: (R302.11litem 4/ CBC 714)

¢ Sealannularspaceonall metallicpiping

¢ Installlistedpenetratiorprotectiononall ABS piping (donut mayberequiredfor
pipesover3 @n diameter)

¢ Ductpenetrationgre26 gagegalvanizedsheetmetal. No ductopeningsn
garage

¢ All holesarefire caulkedor muddedight

¢ Furnace/wateneatemplatformsarel-hr protectedf partof firewall,i.e.1-1 / 8 0
thick plywood,two 3 / Kayersof plywood 2x materialor 5/8 type X rock

Stairs, Landings, & Guardrails: (R311.7.5CBC 1009.7.2,1012,1013)

¢ Handrailsto beinstalledat3 4t06 3 8abovenosingof treadandto be
continuougR311.7.8/CBC1L012.2)

¢ Rise& runarestill within 3 / 8f ieastandgreatestise& runwithin theflight
(R311.7.5/CBC1009.7.4)

¢ Solidrisersrequiredunlessopeningbetweertreadsd o e Pernitthepassage
of a4 aliametersphereor spiralstairways(R311.7.5.1/CBQ009.7.5.3)

¢ Guardrailsare4 2highwith exceptionif alsoservingashandails onopensides
of stairsbetweerB 4& 3 8 openingdessthan4 ¢R312.1.2/CBCL013.3)

¢ 3 6deeplandingsareinstalledatexteriordoors(R311.3/CBCexception)

SmokeDetectorsare Installed; (R314/CBC907.2.8)

Fireplace; (R1001/CBC2111)
¢ Hearth,mantle,anddoorsareinstalled checkma n u f a cpedcificatiand s
¢ Glassdoorsareinstalled(CaliforniaEnergyCode150.0(e)1A)

Verify Required SafetyGlazing, Egress& Fall Protectionis Complete
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Final Inspection (continued)
Handrail : (R311.7.8/CBC1012)
¢ 3 4-8 8highfrom theslopedplaneadjoiningthetreadnosng
¢ To becontinuoudor thefull lengthof theflight
¢ 1-1 / thio spacebetweerthewall & handrailexceptatterminations
¢ Gripsizebetweerl-1 / &2 0
¢ Terminaten newelposts,volute,or returnto wall

Verify StreetAddressinstalled at Front of House
¢ Four inch number sizing miper Fire requirements

Grading is Complete
¢ Checksoilsreportfor grading& drainageequirements
¢ Rainwaterleaderdischargeasperplanandsoilsreport
¢ Gradeslopes2% awayfrom structureandtowardstreetor drainageasement
¢ Verify clearance8 drom earthto wood,4 drom earthto stucco& 2 drom
concreteo stucco

Energy Conservation
¢ All exteriordoorsandwindowsweatherstripped
¢ Fireplacehasdoorsinstalled
¢ Lightingtype and switchingnstalledas required by energy compliance CFR
forms

Other Clearancesto Verify :
¢ Speciainspectiorreport,structuralobservatioretter,and/orsoil report
collected(R109.2/CBC1704)
¢ PublicWorks,Environmental HealttEnvironmental Plannind-ire Department
& PlanningDepartmentlearanceserified

Swimming Pools;(CRC Appendix G/CBC 3109.4.13109.4.3)
(Also seePlumbing/Mechanical/Electric&hecklist)

Pool Inspections
¢ PreGunite
A Poolplacement
§ Notallowedin easements.
§ Mustbedesignedor retainingif within angleof reposeof foundation.
A Steelinspection(pre-gunite): Checkplans,bondbeam,springline, steel
schedulecheckif pool configurationincludesretainingwall or raised
sectionglasswithin 5 o besafetyglazing,bondall metallicobjects
within 5 6f pool
A Verify minimumof 4 pointsuniformly spacedondingwiresaroundpool
perimeterfor equipotentiabondingexcepton-conductivepool shells
(CEC680.26(B)(2))
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Pre-Gunite Inspection (continued)

AVerify perimetersurfacebondingwith a8 AWG baresolid copperconductor
aroundthepool perimeter3 &om insidewalls of the pool for unpavedr
pavedsurfaces

¢ Preplaster/Final

A Verify required pool safetfencingis in place overheacklectricalwiresat2 2 6 6 0
clearancdo waterandl 4 6t@déving platformor observatiorstandor tower,
safetyglasswithin 5 @Gantientrapmengratesat suctionoutlets split main
drain a min of 3' apart

AManualor powersafetypool covermeetingASTM F1346 (or locking device
meetsASTM ES1389 for spa), and

AEnclosurdRequirements
§ Fencemin4 &om pool,min4 aéigh,within 2 @f gradecontain4d o

spherefreeof handholdsisableto climb
§ Gatesopenawayfrom pool, self-closingandlatchingmin5 4 high atlatch
§ Doorsfrom housento enclosureselfclosingand latchingat5 4 high, be
equippedvith batteryor powerecdexit alarms(with UL 2017listing) that
make audiblecontinuousalarmsoundsvhendoorsare openedor left ajar
* SeeElectricalportionfor electricalrequirements.

Pool Demolition Inspections

¢ Building Demolition: (Per S.C. County Planning Policy)
AUtilities discontinuedcappedoff, safeoff (CBC 3303.6)
AAIl structure debris including foundation material removed
AAIl agency holds cleared prior to permit final

¢ PoolDemolition: (Per S.C. County Planning Policy)
APlumbing,mechanica& electricalabatedand inspected
APool shell bottom penetratedtiv2' diameter holes to earth every 4' in long axis
of the pool and inspected prior to fill
APool coping removed
APool filled with earth prior to final inspection
AAny agency holds required shall be cleared prior to final
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Part Il
PLUMBING REQUIREMENTS

AdoptedCodes

2013California Plumbing Code
Basedonthe2012Uniform PlumbingCode
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UNDERGROUND INSPECTION

Building Sewer. Chapter 7

¢

ApprovedMaterials CPC701

A ABS andPVC DWV limited to no morethantwo story residenceperHCD

ADWV coppertubeandcastiron soil pipe

AVitrified Claynocloserthan2 o buildingandnotallowedwhenpressurizedy
apumpor ejector.

GradeandSupport CPC718

A Slopeshallnotbelessthan2%or1 / pgeoft. 718.1

A4 dhrough6 dipemayslopeat1%orl / Pedft, if structuraiconditionsdictate
andapproved718.1(Exception)

A Shallbelaid onafirm bedfor its entirelength. 718.2

Changeof direction(type of sweep)CPC706

A Horizontalto horizontal= 45° wye, combowye & 1/8 bendor equivalent

A Verticalto horizontal= 45° wye, combowye & 1/8bendand60® offsetis
permittedto achieveverticalor equivalent

A Horizontalto vertical= 45° wye, 60° wye, combowye & 1/8bend,sanitary
tee/sanitaryappedteeor equivalent

CleanouRequirements

Alntervalsexceedingl 0 0749.1

A Eachaggregatdorizontalchangeof direction>135°

A2 sideor outsideof building, nearbuilding drainconnectiorto building sewer.
715.1

A 02 @leanoutequiresmin.1 2 abearancen front. 707.9

A2 @leanoutequiresmin. 1 8alearancén front. 707.9

A Underfloor cleanoutshallbewithin 2 Ofim access.

Protectiorof Piping CPC 718.3

AMin. 1 éoverseweripesat exteriorfor ABS, PVC, Copper& Vitrified Clay.

BackwateValve Requirements; CPTL0

A Forfixtureswheretheflood level rim is notabovethe upstreanmanholeby 1 6

A Fixturesabovethe upstreanmanholecannotdischargethroughthe backwater
valve. (Checkfor split systenrequirement.)

Locationof Building Sewer; CP@G07.1

A Sewershallbelocatedon the sameot asthebuildingit serves.

Testing;(Between Structure & Septic Holding)

A No air teston plasticpipes712.1& 723.1

A Filled with waterfrom its lowestpointto its highest.

A Thebuilding sewershallbewatertight.

Sizeof Building Sewer; CPC 717

A Onthebasisof total fixture unitsperTable717.1

AMin. of 3 dvith awaterclosetconnectedoit. Table703.2

A Ruleof thumb: min. 3 Gewerwith 3 or lesswaterclosets.And min. 4 &ewer
with 4 or morewaterclosets.

A Sizeshallbebasedn Tables702.1& 703.2.
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Building Sewer (continued)

Protection of Piping: 312
¢ All pipespassinghroughconcreteshallbe protectedrom breakageand
corrosion.312.1
¢ Trenchegleepethanthefootingshallbeata45° angletherefrom. 314.1(angle
of repose)
¢ Nodirectembedmenin concrete312.2
Hangersand Supports: 313
¢ Pipeshallbelaid onafirm bedfor its entirelength.313.3
¢ Upwardmovemenshallberestricted.(Installationstandards)
¢ Castiron shallbesupportedvithin 1 8aj all bands.

Water Services Chapter 6
¢ ApprovedMaterials CPC604
A Brasscopper CPVC,galvanizedsteel polyethylene PVC, stainlessteelper
Table604.1
A PVC shallbeamin. of scheduletO perinstallationstandards
A Coppershallbeamin. of typefi M 804.2exception
§ DWV is markedin yellow (usuallynotin singlefamily dwellings)
§ TypeM is markedin red
§ TypeL is markedin blue
§ TypeK is markedin green
A Metallic waterservicegeplacedvith nonmetalliomaterial shallhaveelectrical
groundingprovidedand an 18 gage, blue insulation tracer wire the entire
length prior to buriab04.9exception
A A fullway gatevalve shallbeonthedischargesideof a watermeter.606.2
APVCfemaleadaptersillowedonly with plasticmalefittings 605.13.3
A No portionof awaterserviceis allowedundera footing or slabfloor.
¢ Minimum andMaximumPressure 608.& 608.2
AMin. pressurés 15 psi.
AMax. pressure 80 psi
A Pressureegulatorsarerequiredat morethan80 psi.
¢ Testing
A Shallbetestedwith eitherworking pressurer a50b. air test.609.4
A No air teston plasticpipeis allowed.609.4,712.1,723.1
¢ Sizing610
AMin. sizeof waterserviceis 3 /| X able610.4
A Waterpiping shallbesizedfrom Tables610.3& 610.4.
¢ Building SupplyProtection609
AMin. covershallbel &elowgrade609.1
AMin. 18 AWG, blue insulatioriracerwire thatis listedfor directburial with
plasticbuilding supply604.9 ex.
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FUEL GAS INSTALLATION

GasPiping Inspection:

¢

e © 9 ©

Undergroundyaspiping musthavea visualinspectionbefore covering 1203.2

Connectionaindfittings

AUnionsareallowedatexposedixture connectionsind exposedexterior
locationsonthedischargesideof ashutoff valveonly

An otherlocationseft & right couplingsmaybeused.1210.3

A No bushingsareallowedin concealedocations.1210.3

Gaspipingis allowedunderafooting; 1210.1.5, oslabfloor; 1210.3.4 ex. &

1208.5.6

No unwrappedjaspipingis allowedcloserthan6 @o the groundattached to a

building; 1211.4

Gaspipingis sizedfrom tables Chapterl2 of CPC

1000BTU percubicfoot to beusedto calculateCFH

GasPiping Materials & Installation:

¢

ScheduletOfactorywrappedor galvanizedsteelpipe 1208.5.2

A Galvanizedpipenotallowedcloserthan6 @boveground.

A Pipewithin 6 @f groundor in groundshallbeamachineappliedcoating.

AFieldwrap& primeris restrictedo shortsections& fittings.

A Coatingprotectionshallextendamin. of 6 @bovegrade.

A Undergrounderrousgaspiping shallbeelectricallyisolatedfrom the restof the
gassystemwith listedor approvedsolationfittings installedamin. of 6 @bove
grade.

A Shallhaveamin. 1 2aj cover1210.1.1

A Shallbetestedwith amin. of 101bs. of air pressurdor 15 minutesfor pipe
pressuratl 4watercolumnorless 1213.3

A Pressureestsof 10Ibs. or lessshallbe calibratedwith incrementsf 1/101b. or
less318.2& the test gauge shall have a pressure range not exceeding twice the
test pressure applied 318.5

PolyethylenésasPiping

A Shallbeof atypeapprovedor naturalgas, Table1401.1

A Shallhaveamin. 1 8ajcover.1210.1.1

A Shallbelaid in afirm bedfor its entirelength1210.1.2

A Shallhavea min. 18 gaugeelectricallycontinuouscorrosionresistantracerwire
attachedo theentirelength& extendabovegradeononeend 1210.1.7.2

ARisersjncludingprefabricategrotectednetallicrisers,shallextendamin. 6 0
abovegrade with thehorizontal sectioleingamin. 3 0long. Listedone
piece9( fittings or risersmayhavelessthan3 0 0 .
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UNDERFLOOR INSPECTION

Drainage SystemdaMaterial & Testing:

¢

Approvedmaterials701.1

ADWV copperABS, PVC, Castlron or Galvanizedsteel (Galvanizedsteelmustbe
keptamin. 6 @boveground,andis notallowedfor burialasDWV)

Testingsystem

AWatertestwith amin. 1 Oh&ad.712.2

A Air testwith amin. 5 psifor 15 minutesfor metallicpipe only. 712.1& 712.3

Changeof direction(Fittings) 706

A Horizontalto horizontal= long sweep

A Verticalto horizontal= long sweep

A Horizontalto vertical= long or shortsweep

A Inletsatthesameevel shallbe constructedgothatthe dischargérom onecannot
readilyentertheother.

HorizontalGradeof Pipe 708.1

AMin. 2%or1 / pgedfoot

Verify backwatewalverequirement310.1

A Fixturesinstalledbelowthe nextupstreanmanholecover shallinstall backwater
valve.

Horizontal Piping Support:
¢ Plastichorizontalpiping Table313.1

AMax.4 o.c.

A 18 gaugebandiron or approvedlastichangerso restrictupwardmovement.

A Shallbesupportedit endsof branchesat eachchangeof direction& elevation.
Castlron horizontalpiping Table313.1

AMax.5 dntervalwherejoints occur.

AWhenover4 pipelengthsupporteveryjoint.

A Supportsshallbewithin 1 8dJ joints, noton couplingsTable313.1Note 1

A Supportmustbe adequatéo preventsag& maintainalignment313.2
CoppertubingTable313.1

A Shallbesupportecat6 dntervalsfor 11 / & dmaller.

A Shallbesupportedat 1 Oiritervalsfor 2 & larger.
Note:
Pl u mhkapeisdiat approvedor solesupportfor anyhorizontalplumbingpipe. P | u mbape 6 s
maybeusedto strap castiron downto blocking,or to keepverticalrisersin stud baysin alignment
only.

CleanoutRequirements
¢ Required.ocations 707

A At all upperterminals (a 2-way cleanoutatthe connectionof the building drainto
thebuilding sewemmaybesubsti tutedfor theupperterminalcleanout.)

A Eachaggregatehangeof directionexceedind 35°.

A Piperunsexceedingl 0 0 6 .

A All otherbranchlinesexceeding @ length.

A Kitchensinks& urinalsregardlessf branchlength.

40



CleanoutRequirements(continued)

¢ Access& Working Clearancein Front of Cleanouts 707.9
AMin. 1 2idfront of cleanoutdor pipes2 & smaller.
AMin. 1 8idfront of cleanoutdor pipeslargerthan2 o .
AMax.2 Ofdm crawlholeaccess.

¢ Min. sizeof cleanoutsasperTable707.1

TABLE 707.1 CLEANOUTS

SIZE OF PIPE(inches)

SIZEOFCLEANOUT (inches)

THREADS
(perinches)

11/2

11/2

11172

2

1172

11172

21/2

21/2

8

3

21/2

8

4 & larger

31/2

8

DWYV Systems

Sizing DWV Systems 703
c All DWV piping shallbesizedfrom Tables702.1& 703.2.

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING
114 | 112 2 21/2 3 4 5 6 8 10 12
Max Units
DrainagePiping|
Vertical 1 22 16° 32 48 | 256 | 600 | 1380 | 3600 | 5600 | 8400
Horizontal 1 1 8 143 35" | 216 | 428 | 720 | 2640 | 4680 | 8200
Max Length
Drainage Piping
Vertical 45¢ 650 854 148/ 212300 390/510 750 - -
Horizontal Unlimited
Vent Piping
Horizontal&
Max Units 1 8 24 48 84 | 256 | 600 | 1380 | 3600 - -
Max Lengths 45 60 120 | 180 | 212 | 300 | 390 | 510 | 750 - -

Notes:

P N e

Excludingtraparm.
Exceptsinks,urinals,anddishwashe@ exceedindL fixture unit.
Exceptsix-unit trapsor waterclosets.

Only four waterclosetsor six-unit trapsallowedon avertical pipe or

stack;andnotto exceedhreewaterclosetsor six-unit trapsonahorizontal

branc

hor drain.
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(Notes; continued)

5. Basedonl / pgeofootslope.Forl / Peofootslope,multiply horizontalfixture unitsby a factorof .8
6. Thediameterf anindividual ventshallbenotlessthanl 1 / Aoodlessthanone

half the diameterof thedrainto whichit is connected Fixture unit load valuesfor

drainageandventpiping shallbecomputedrom Table702.1andTable702.2(b).

Not to exceednethird of thetotal permittediengthof aventshallbe permittedto

beinstalledin a horizontalposition. Whereventsareincreaseanepipesizefor

their entirelength,the maximumlengthlimitations specifiedin thistabledo not

apply. Thetableis in accordancevith therequirement®f Section901.2.
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TABLE 702.1 DRAINAGE FIXTURE UNIT VALUES (DFU)

MIN SIZE | >
PLUMBING APPLIANCES, T?QEP& '<>E ::; g
APPURTENANCES, OR FIXTURES ARM’ Z = -
(INCHES) | & 2
Bathtubor CombinatiorBath/Shower 11/2 2.0 2.0
Bidet 11/4 1.0 - -
Bidet 11/2 2.0 - -
Clotheswasherdomesticstandpip# 2 3.0 3.0 3.0
DentalUnit, cuspidor 11/4 - 1.0 1.0
Dishwasherdomesticwith independendrair? 11/2 2.0 2.0 2.0
Drinking Fountainor WaterCooler 11/4 0.5 0.5 1.0
FoodWasteGrinder,commercial 2 - 3.0 3.0
FloorDrain,emergency 2 - 0.0 0.0
Floor Drain (for additionalsizesseeSection702.0) 2 2.0 2.0 2.0
Showersingleheadtrap 2 2.0 2.0 2.0
Multi-head eachadditional 2 1.0 1.0 1.0
Lavatory,single 11/4 1.0 1.0 1.0
Lavatory,in setsof two or three 11/2 2.0 2.0 2.0
Washfountain 11/2 - 20 2.0
Washfountain 2 - 3.0 3.0
Mobile Home trap 3 12.0 - -
Receptorindirectwasté 11/2 Seefootnote™'*
Receptorindirectwasté* 2 Seefootnoté
Receptorindirectwasté 3 Seefootnote
Sinks - - - -
Bar 11/2 1.0 - -
Bar 11/2 - 2.0 2.0
Clinical 3 - 6.0 6.0
Commercialith foodwasté 11/2 - 3.0 3.0
SpeciaPurposé 11/2 2.0 3.0 3.0
SpeciaPurpose 2 3.0 4.0 4.0
SpeciaPurpose 3 - 6.0 6.0
Kitchen,domestié (with or withoutfood 11/2 2.0 2.0 -
wastegrinder,dishwasheror both)
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TABLE 702.1 DRAINAGE FIXTURE UNIT VALUES (DFU) continued

MIN SIZE | | >

PLUMBING APPLIANCES, fayes '<>'z § Q

APPURTENANCES, ORFIXTURES ARM Fod E %

(NCHES) | & 2

Sinks(continued) - - - -
tﬁ)l:ﬁgsrflé\évxgr?r withoutdischargdrom a 11/2 20 20 20
Serviceor Mop Basin 2 - 3.0 3.0
Serviceor Mop Basin 3 - 3.0 3.0
Serviceflushingrim 3 - 6.0 6.0
Wash eachsetof faucets - - 2.0 2.0
Urinal, integraltrap1.0GPF 2 2.0 2.0 5.0
Urinal, integraltrapgreatetthan1.0 GPF 2 2.0 2.0 6.0
Urinal, exposedrag’ 11/2 2.0 2.0 5.0
WaterCloset,1.6 GPFGravity Tank 3 3.0 4.0 6.0
WaterCloset,1.6 GPFFlushometefTank 3 3.0 4.0 6.0
WaterCloset,1.6 GPFFlushometeWalve® 3 3.0 4.0 6.0
WaterCloset,greatethan1.6 GPFGravity Tank 3 4.0 6.0 8.0
yaell\tngIoset,greaterthanl.GGPFFIushometer 3 4.0 6.0 8.0

Notes:

1. Indirectwastereceptorshallbesizedbasenthetotal drainagecapacity
of thefixturesthat drainthereinto, in accordanceavith Table702.2(b).
Providea2 a@ninimumdrain.
Forrefrigeratorscoffeeurns,waterstations andsimilar low demands.

ok~ wnN

Buildingshavinga clotheswashingareawith clotheswashersn a battery

of threeor more clotheswashershallberatedat 6 fixture unitseachfor

purpose®f sizingcommonhorizon tal andverticaldrainagepiping.

6. Waterclosetsshallbecomputedas6 fixture unitswheredetermining
septictanksizesbased on AppendixH of thiscode.

7. Trapsizesshallnotbeincreasedo thepoint wherethefixture discharges
capableof being inadequatéo maintaintheir selfscouringproperties.

8. Assembly(PublicUse(seeTable422.1)).

9. (HDC2) Fordrainagdixture unit valuesrelatedto mobilehomeparksin

all partsof the State of California,seeCaliforniaCodeof Regulations,

Title 25, Division 1, Chapter2, Article 5, Section1268. Fordrainage

fixture unit valuesrelatedto specialoccupancyparksin all parts of the

Stateof California,seeCaliforniaCodeof RegulationsTitle 25, Division

1, Chapter2.2,Article 5, Section2268.
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Rough Plumbing Inspection

Trap Arms:
¢ Changen directionallowedwithoutcleanoutl002.3
AMax.90° onpipe21 / & émaller.
AMax. 135 onpipe3 & larger.
¢ Sizeof traparmsTable1002.2

TABLE 1002.2
HORIZONTAL LENGTHS OF TRAP ARMS
(EXCEPT FOR WATER CLOSETS & SIMILAR FIXTURES) 12
TRAP ARM PIPE DISTANCE TRAP TO VENT LENGTH MAXIMUM
DIAMETER (inches) MINIMUM (inches) (inches)

11/4 21/2 30

11/2 3 42

2 4 60

3 6 72

4 8 120
Exceedingt 2 x Diameter 120

Notes:

1. Maintainl / pgedfootslope.

2. Thedevelopedengthbetweerthetrapof awaterclosetor similar fixture
(measuredrom the top of the closetflangeto theinneredgeof the vent)
andits ventshallnotexceed 06 .

Island Sinks: 909
¢ Limitedto sinkstruly installedin anisland
Under floor Water Piping: 604
¢ MaterialsTable604.1
¢ PVCisnotallowedto beusedfor interiorwaterdistributionpiping andfittings.
¢ Supportof horizontalwaterpiping Table313.1
ACoppertubing
§ Every6 forpipell / & smaller.
§ Everyl Ofdr pipe2 & larger.
APex
§ Every3 2for pipel & smaller.
§ Every4 forpipell / & farger.
ASteel& Brass
§ Everyl Ofér pipe3 / & smaller.
§ Everyl 2fdr pipel & larger.
All waterpipeshallbereamedo thefull boreof thepipeor tube.
SizingwaterpipeuseTables610.3& 610.4

= S
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Rough Plumbing (continued)

GasPiping:

¢ Materials1208.5
ANo copper& brassyaspipeallowed1208.5.2.3

A Black steelif protectedrom weather.

A Galvanizedsteelor paintedblacksteelif exposedo weather.

¢ Pipingin Floors1210.3.4
A No gaspiping allowedunderaslab,footing, or closer
than6 o groundwithin abuilding.

¢ Horizontalsupportof gaspiping Table1210.2.4.1
AEvery6 for1 / fige.

AEvery8 for3 / b (ipe.
AEveryl Ofér11 / & fargerpipe.

[1Sizingis asperTables1216.2(1),1216.2(14)& 1216.2(20)

TABLE 1210.2.4.1
SUPPORTOF PIPING (NFPA54: TABLE 7.2.6.2)

STEEL PIPE, NOMINAL SIZE OF
NOMINAL SPACINGOF | TUBING SMOOTH- S OF
SIZE OF PIPE SUPPORTS(feet) WALL (feet)
(inches) (inchesO.D.)
1/2 6 1/2 4
3/4orl 8 5/8or3/4 6
11/4orlarger 10 7/80r1 8
(horizontal) (horizontal)

11/4orlarger
(vertical)

Everyfloor level

1 orlarger(vertical)

Everyfloor level
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Gas Piping (continued)
Samerules asunder floor for:
c Materials,Gradeof pipe, Traparms,Changeof direction, Supportof
pipe,& Wetvents
Support of vertical pipe: Table 313.1

c Plasticpiped Mid spanbetweerplates& within 1 8adj fixturetees.
c Castlrond Everystoryor1 5n@ax.Table313.1
o Copped Everystoryor1l Ondax.Table313.1
Protection of Piping:
c Nail platesrequiredwhenplasticor copperis lessthel drom faceof

plateor stud,andmin.11 / Begondthepipeortub- ing.312.9

ExposedPiping: Installation Standard IAPMO 1S 9-2003Section2.3.3
C ABS & PVCpiping shallnotbeexposedo directsunlightwith the
exceptiorof plumbingventsthroughroof protectedby waterbasesynthetidatex
paints.

ClosetFlanges:
C Shallbel 5fdm centerto finish sidewall.402.5
C Flangesshallbe securedvith brassor stainlessteelscrews,boltsor
otherlistedequallynon corrosivematerials402.6.2

Vents.
c Everyfixture trapshallbevented 901.1
¢ Grade& slope;
AShallbelevelor gradedo drainbackto thedrainserved.905
AShallbe6 @bovetheflood rim of thefixture beforeoff-settinghorizontally.
905.3
Termination;
AsShallextendabovearoof amin.of 6 & 1 &rom vertical surfaces906.1
A Shallbel Oa@vayfrom or 3 @boveanyoperableopeningsncluding
skylights,air intake,or ventshaft.906.2
A Shallterminatemin. 3 &rom propertyline. 906.2
(0] Sizing;
A Theaggregaterosssectionakreashallnot belessthan thatof the
largestrequiredbuilding sewerperTable703.2.904.1

Wet Vents 908:
c Vertical WetVenting908.1
A Limited to vertical drainagereceivingthe dischargefrom the trap
armof 1 & 2 fixture unit fixtures.(Note:laundryis a 3-fixture unit fixtures)
A Max. 4 fixtures
A Fixtureswithin the samestory
A

Max. 6 @ developedength.
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Wet Vents (continued)

A

o  Po o To

Min. 1 pipesizelargerthantherequiredminimumwastepipesizeof
theupperfixture or 1 pipesizelargerthanthe sumof thefixture unitsserved,
whichevers larger.

Min. 2 @ipesizefor thewetventedsection.

HorizontalWetVenting908.2

Limited to waterclosetspathtubsshowersandfloor drainswithin
oneor two bathroomgroupslocatedon the samefloor level for privateuse.

Eachwetventedfixture drainor traparmshallconnect
independentlyo thewet-ventedhorizontalbranchdrain.

Eachindividualfixture drainor traparmshallconnecthorizontally
to thewet-ventedhorizontalbranchdrainor dryvent.

Only thefixtureswithin thebathroomgroupsshallconnecto the
wet-ventedhorizontalbranchdrain.

§ Only onewetventedfixture drainor traparmshall discharge
upstreanof thedry-ventedfixture drainconnection. Min2 an diameterfor
4 drainagdfixture unitsor less.

§ Min. 3 @n diameterfor 5 drainagdixture unitsor more.

§ UseTables702.1& 703.2for dry ventsizebasedn thetotalfixture
unitsdischargingnto thewetvent.

ShowerReceptacles408

¢

¢

o 3o Do » o To T

T T To Io

Showerpansshallbeinspectedatthetime of roughinspection or
before area below is concealed.
ShowerCompartmenbDimensions108.6

Min. 1024in” of finishedinterior shower pan area
Capableof ercompassing 3 0dircle
Min. 7 Oabovethe showerdrainoutletwith no protrusionsother
thanthefixture valveor valves,showerhead,soapdishes shelvesandsafety
grabbarsor rails.
Dam,Curbor Thresholt408.5
Min. 1 dowerthanthesidesandbackof receptor.
Min. 2 & max.9 @n depthwheremeasuredrom thetop of thedam
or thresholdo thetop of thedrain.
Thresholdshallbewide enoughto accommodatamin. 2 2 door
with doorswingingoutward.
Min. 1 / peofootor max.1 / Reofoot for theslopeof shower
floor.
ShowerPan408.6
Hot Mopped 3 layersof gradel5 poundfelt 408.7
UPClisted40-mil linersmaybeused.
Lining materialsshallextendupwardwith min. 3 @bovehorizontal
surfacesandtop of finisheddamor threshold.
Must betestedwith waterfilled upto top of roughthresiold.
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Shower Pan (continued)

c Testfor Shower Pang08.7.1
Min. 2 @lrain408.4
Drain pluggedbelowweepholes.
Pull plug andcheckcompletedrainagewith subfloorslopeto drain.
Verify weepholesarefunctional.
Checkfor leaks.
Shower& Tub/Showercombinationvalves408.3
Verify listing
Verify pressurdalance/thermostatinixing valvetype.

To Po  To o o T Do

Tubs:
c Inspection;
Tub & showervalvesmustbelistedfor antiscald.
Valve & showerrisermustbesecuredo structure.
Whenslip joints areusedon trapor waste& overflowa min. 1 2x0
1 2azcespanelisrequired402.11
Tub spoutshallbemin. 1 @boveflood rim.

T To o o

PressureBalancingor Thermostatic Mixing Valves:408

c Showerandtub/showeicombinationshallbeprovidedwith pressure
balancingor thermostatienixing valves.408.3
c Valve andshowerheadshallbearrangedo allow the batherto usethe

valvesprior to steppingnto thespray.408.9

Cleanouts: 707

c No cleanoutsarerequiredabovethefirst floor excepthoseservingthe
buildingdrain& its branches707.4Exception3.
c Adequatdire protectionof ratedwall penetrations.
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FINAL INSPECTION

Gas:
c Verify roughinspectiorapproval.
C Pressurdest
A Air tes® 101b. for 15minutesfor piping11 / & smaller
A Mustuseappropriategaug® max.20Ib. and1/10Ib increments
Cc Shutoff valves
A Shallbelistedfor usewith gas.
A Shallbewithin 6 of gasappliances1211.5
o Applianceconnectord211.3
A Max.6 @ length.
A Shallnotbeconcealedindshallnotextendfrom one roomto anotherr pass
throughwall partitions,ceilings, or floors.
A ShallbesizedperTables1216.2(3),1216.2(6)1216.214),1216.2(20),
1216.2(23)r manufacturingdisting.
Vents:
c Mustbe painted& terminateinto anapprovedlashing
Cleanouts:
c Cleanoutwithin 5 6f propertyline mustbebroughtto gradein an
approvedox
Back Water Valves:
c Shallbeinstalledin anaccessibleristy box.710.6

PressureReducingValves: (PRV)

c Shallbeinstalledif pressures greaterthan80 psi.608.2

c A listedexpansiortankis requiredwhenPRV s installed.608.3
VacuumBreakers:

c Requiredon all hosebibs& onlandscapiping.603.3- 603.5.2
Fixtures:

c All fixturesshallbeinstalledandcomplete.

c All fixturesshallbetrapped1001.1

o Watersuppliesnustbe UPCor IAPMO listed.

C WaterClosets

A Shallbesecuredo floor with corrosionresistanfasteners402.6.2
A Requiresl 5min from centerof fixture to finishedwall clearancet02.5
A Require® 4dkearancén front CPC402.58 CBC11B- 604.5.1

Air gap® Min. 1 dromfiller to flood rim of fixture Table 603.3.1
c Dishwashed Shalldrainthroughanapprovedir-gapfitting 807.4

0
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Final Inspections (continued)

Water Heater:

¢

A

To o o I

To Do To o o D>

T>

Garagdnstallation510
Min. 1 8adevationfrom flammablesourceo floor unlesslistedas
flammablevaporignition resistant507.13
Shallbeelevatecr haveadequatdarrierto guardagainstdamage.
507.13.1
Clearance#& Access504.3
Subjectoma n u f a dnstallatieningbrisction.504.3.1
Temperatur& PressurdeliefValve 504.6
Shallbeprovidedwith atemperaturé& pressureelief valve.
T & Pvalvedrainline shallbewithin 6 @ 2 4 fiom the floor. 608.5
T& Pdrainline shallextendfull sizeto the outsideof the building.608.(It is
notallowed toterminatenab u i | drawl gpace
Earthquakestrapsarerequireds07.2

Strapattheverticalupperandlowerthird of waterheater.
ClosetLocationss04.1
Closetlocatedin thebedroomor bathroomwith alisted, gaskee¢ddoor
assemblhanda self-closing, seHlatchingdevice.
Sealbottomof closetdoorwith thresholdor gasket.
Providecombustiorair from theoutdoors.
Theclosetshallbefor theexclusiveuseof thewater heater.
Otherwisedirectventtypeandnori fuel burningtypesmaybeinstalledin
closetlocationswithout theaboverequirenents
Installationsn Attics 507.4
Provideacorrosionresistantwvatertightpanbeneattihe waterheater
with min.3 / diametedrainto exterior.

Water Hammer: 609.10

¢

Waterpressureshockarrestorshallbeinstalledascloseas possibleto

guick-actingvalvesattheendof long pipeor nearbatterief fixturesor both.

A
A

Whereair chambersreinstalled theyshallbein anaaessibleplace
with provisionsfor restoringair.

Mechanicalbdevicesshallbeinstalledaccordingo the manufacturer
andshallbelisted.
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TABLE 610.3WATER SUPPLY FIXTURE UNIT (WSFU)&

MINIMUM FIXTURE BRANCH PIPE SIZES®

MIN <
FIXTURE L 0 2
APPLIANCES, BRANCH < - =
APPURTENANCES, OR FIXTURES? PIPE E a o
SIzg** a o 0]
(INCHES) <
Bathtubor CombinatiorBath/Showec(fill) 1/2 4.0 4.0
3 / BathtubFill Valve 3/4 10.0 10.0 -
Bidet 1/2 1.0 - -
Clotheswasher 1/2 4.0 4.0 -
DentalUnit, cuspidor 1/2 - 1.0 -
Dishwasherdomestic 1/2 15 15 -
Drinking Fountainor WaterCooler 1/2 0.5 0.5 0.75
HoseBibb 1/2 25 25 -
HoseBibb, eachadditionaf 1/2 1.0 1.0 -
Lavatory 1/2 1.0 1.0 1.0
Lawn Sprinkler,eachhead - 1.0 1.0 -
Mobile Home,each(minimum)’ - 12.0 - -
Sinks - - - -
Bar 1/2 1.0 20 -
Clinic Faucet 1/2 - 3.0 -
Clinic FlushometeWalve with or withoutfaucet 1 - 8.0 -
Kitchen,domestiowith or withoutdishwasher 1/2 15 15 -
Laundry 1/2 15 1.5 -
Serviceor Mop Basin 1/2 15 3.0 -
Washupgachsetof faucets 1/2 - 2.0 -
Shower perhead 1/2 2.0 2.0 -
Urinal, 1.0 GPFFlushometeValve 3/4 SeeFootnoté
Urinal, greatetthan1.0 GPFFlushometekalve 3/4 SeeFootnoté
Urinal, flushtank 1/2 2.0 2.0 3.0
WashFountaingcircularspray 3/4 - 4.0 -
WaterCloset,1.6 GPFGravity Tank 1/2 25 25 35
WaterCloset,1.6 GPFFlushometelalve 1 SeeFootnoté
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TABLE 610.3WATER SUPPLY FIXTURE UNIT (WSFU)&
MINIMUM FIXTURE BRANCH PIPE SIZES®continued

MIN g
FIXTURE W %) 4
APPLIANCES, BRANCH < 0 g
APPURTENANCES, OR FIXTURES? PIPE E % -
SIze* o a 9]
(INCHES) <
WaterCloset,greateithan1.6 GPFGravity Tank 1/2 3.0 55 7.0
WaterCloset greatethan1.6 GPFFlushometer 1 SeeFootnoté
Valve
Notes:

1.
2.

~

Sizeof the cold branchpipe,or boththehotandcold branchpipes.
Appliancesappurtenancesy fixturesnotreferencedn thistableshall
bepermittedto be sizedby referenceo fixtureshavinga similar flow
rateandfrequencyof use.

Thelistedfixture unit valuesrepresentheirloadonthe cold water
building supply. The separateold waterandhotwaterfixture unit value
for fixtureshavingbothhotandcold waterconnectionshallbepermitted
to beeachtakenasthreequarterof thelistedtotal value of thefixture.
Thelistedminimumsupplybranchpipesizesfor individual fixturesare
thenominal(l.D.) pipesize.

For fixtures or supply connectionslikely to impose continuousflow
demandsdeterminethe requiredflow in gallonsper minute (gpm) (L/s),
and add it separatelyto the demandin gpm (L/s) for the distribution

systenor portionsthereof.
Assembly(PublicUse(SeeTable422.1))
WheresizingflushometesystemsseeSection610.10.

Reducedixture unit loadingfor additionalhosebibsis to beusedwhere
sizingtotal building demandandfor pipe sizingwhere morghanone
hosebibb is suppliedby a segmenof water distributionpipe. Thefixture
branchto eachhosebibb shallbe sizedon the basisof 2.5fixture units.
(HCD 2) Forwatersupplyfixture unit valuesrelatedto mobilehomeparks
in all partsof the Stateof California,seeCaliforniaCodeof Regulations,
Title 25, Division 1, Chapter2, Article 5, Section1278. Forwatersupply
fixture unit valuesrelatedto specialoccupancyparks in all partsof the
Stateof California,seeCaliforniaCodeof RegulationsTitle 25, Division
1, Chapter2.2,article5, Section2278.
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TABLE 610.4
FIXTURE UNIT TABLE FOR DETERMING WATER

PIPE & METER SIZES MAXIMUM ALLOWABLE

METER & STREET
BUILDING SUPPLY
& BRANCHES (in)

SERVICE (in)

LENGTH (feet)

40 60 80 100 150 200 250 300 400 500 600 700 800 900 1000

PRESSURERANGES 30t045psi*

334 1/2 6 5 4 3 2 1 1 1 0 0 O
34 3/4 16 16 14 12 9 6 5 5 4 4 3
34 1 29 25 23 21 17 15 13 12 10 8 6
1 1 36 31 27 25 20 17 15 13 12 10 8
34 11/4 36 33 31 28 24 23 21 19 17 16 13 12 12 11 11
1 11/4 54 47 42 38 32 28 25 23 19 17 14 12 12 11 11
11/2 11/4 78 68 57 48 38 32 28 25 21 18 15 12 12 11 11
1 11/2 85 84 79 65 56 48 43 38 32 28 26 22 21 20 20
11/2 11/2 150 124 105 91 70 57 49 45 36 31 26 23 21 20 20
2 11/2 151 129 129 110 80 64 53 46 38 32 27 23 21 20 20
1 2 85 8 85 8 85 85 82 80 66 61 57 52 49 46 43
11/2 2 220 205 190 176 155 138 127 120 104 85 70 61 57 54 51
2 2 370 327 292 265 217 185 164 147 124 96 70 61 57 54 51

2 21/2 445 418 390 370 330 300 280 265 240 220 198 175 158 143 133

PRESSURERANGES 4610 60 psit

334 12 7 7 6 5 4 3 2 2 1 1 1 0 0O 0 O
34 34 20 20 19 17 14 11 9 8 6 5 4 4 3 3 3
34 1 39 39 36 33 28 23 21 19 17 14 12 10 9 8 8
1 1 39 39 39 36 30 25 23 20 18 15 12 10 9 8 8

34 11/4 39 39 39 39 39 39 34 32 27 25 22 19 19 17 16
1 11/4 78 78 76 67 52 44 39 36 30 27 24 20 19 17 16
11/2 11/4 78 78 78 78 66 52 44 39 33 29 24 20 19 17 16
1 11/2 85 85 85 85 85 85 80 67 55 49 41 37 34 32 30
11/2 11/2 151 151 151 151 128 105 90 78 62 52 42 38 35 32 30
2 11/2 151 151 151 151 150 117 98 84 67 55 42 38 35 32 30
1 2 85 8 85 8 8 8 85 8 85 85 8 85 85 83 80
2 2 370 370 340 318 272 240 220 198 170 150 135 123 110 102 94
2 21/2 654 640 610 580 535 500 470 440 400 365 335 315 285 267 250

PRESSURERANGE® Over60psil
344 12 7 7 7 6 5 4 3 3 2 1 1 1 1 1 O
34 314 20 20 20 20 17 13 11 10 8 7 6 6 5 4 4
34 1 39 39 39 39 35 30 27 24 21 17 14 13 12 12 11
1 1 39 39 39 39 38 32 29 26 22 18 14 13 12 12 11
34 11/4 39 39 39 39 39 39 39 39 34 28 26 25 23 22 21
1 11/4 78 78 78 78 74 62 53 47 39 31 26 25 23 22 21
11/2 11/4 78 78 78 78 78 74 65 54 43 34 26 25 23 22 21
1 11/2 85 85 85 85 85 85 85 85 81 64 51 48 46 43 40
11/2 11/2 151 151 151 151 151 151 130 113 88 73 51 51 46 43 40
2 11/2 151 151 151 151 151 151 142 122 98 82 64 51 46 43 40
1 2 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85
11/2 2 370 370 370 370 360 335 305 282 244 212 187 172 153 141 129
2 2 370 370 370 370 370 370 370 340 288 245 204 172 153 141 129
2 21/2 654 654 654 654 654 650 610 570 510 460 430 404 380 356 329

Notes: )
1. Availablestaticpressuraafterheadoss.
2. Building supply,notlessthan3 / dotinalsize
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TABLE 1208.4.1

APPROXIMATE GASINPUT FORTYPICAL APPLIANCES

(NFPA54: TABLE 5.4.2.1)

APPLIANCE INPUT (Btu/happrox.)

SpaceHeating Units
Warmair furnace

Singlefamily 100,000

Multifamily, perunit 60,000
Hydronicboiler

Singlefamily 100,000

Multifamily, perunit 60,000
Spaceand Water Heating Units
Hydronicboiler

Singlefamily 120,000

Multifamily, perunit 75,000
Water Heating Appliances
Waterheaterautomaticstorage

‘ 30to40gallontank 35,000
Waterheaterautomaticstorage
\ 50gallontank 50,000

Waterheaterautomatidnstantaneous

Capacityat 2 gallonsperminute 142,800

Capacityat4 gallonsperminute 285,000

Capacityat6 gallonsperminute 428,400
Waterheaterdomesticgcirculatingor sidei arm 35,000
Cooking Appliances
Rangefreestandinglomestic 65,000
Built-in ovenor broiler unit, domestic 25,000
Built-in top unit, domestic 40,000
Other Appliances
Refrigerator 30,000
Clothesdryer, Typel (domestic) 35,000
Gasfireplacedirectvent 40,000
Gaslog 80,000
Barbecue 40,000
Gaslight 2500




TABLE 1216.2(1)
SCHEDULE 40METALLIC PIPE (NFPA 54: TABLE 6.2(B))2
GAS [ NATURAL
INLET PRESSURE:|LESSTHAN 2 psi
PRESSUREDROP: | 0.5in. w.c.
SPECIFIC GRAVITY: |0.60
PIPE SIZE (inch)

NOMINAL: | 12 | 34 | 1 [1wa|1w2] 2 [212] 3
ACTUAL 1 0,622 | 0.824 | 1.049 | 1.380 | 1610 | 2.067 | 2.469 | 3.068
LE(';'eC;tT)H CAPACITY IN CUBIC FEET OF GAS PER HOUR

10 172 | 360 | 678 | 1390 | 2090 | 4020 | 6400 [ 11300
20 118 | 247 | 466 | 957 | 1430 | 2760 | 4400 | 7780
30 95 | 199 | 374 | 768 | 1150 | 2220 | 3530 | 6250
40 81 | 170 | 320 | 657 | 985 | 1900 | 3020 | 5350
50 72 | 151 | 284 | 583 | 873 | 1680 | 2680 | 4740
60 65 | 137 | 257 | 528 | 791 | 1520 | 2430 | 4290
70 60 | 126 | 237 | 486 | 728 | 1400 | 2230 | 3950
80 56 | 117 | 220 | 452 | 677 | 1300 | 2080 | 3670
90 52 | 110 | 207 | 424 | 635 | 1220 | 1950 | 3450
100 50 | 104 | 195 | 400 | 600 | 1160 | 1840 | 3260
125 44 | 92 | 173 | 355 | 532 | 1020 | 1630 | 2800
150 40 | 83 | 157 | 322 | 482 | 928 | 1480 | 2610
175 37 | 77 | 144 | 206 | 443 | 854 | 1360 | 2410
200 34 | 71 | 134 | 275 | 412 | 794 | 1270 | 2240
250 30 | 63 | 119 | 244 | 366 | 704 | 1120 | 1980

Notes:

1. Tableentries areéoundedo 3 signjficantdigits.
2. NA meansaflow of lessthan10ft~/h.
When pipe sizésover3 @andl onger t haothe@PEOdble r ef er
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TABLE 1216.2(14)
CORRUGATED STAINLESS STEEL TUBING (CSST)(NFPA54-12: TABLE 6.2(0)}

GAS | NATURAL

INLET PRESSURE: | LESSTHAN 2 psi

PRESSUREDROP: | 0.5in. w.c.

5 SPECIFIC GRAVITY: |0.60

LZT: TUBE SIZE (EHD) Equivalent Hydraulic Diameter

%% 13 | 15| 18 | 19| 23 | 25|30 | 31| 37 | 39 | 46 | 48 | 60 | 62
A 3/¢ |1/ 31/ ¢ 10 1Y 4 1Y 2 29
Z9 CAPACITY IN CUBIC FEET OF GAS PERHOUR

a1

5 | 46 | 63| 115|134 | 225 |270|471|546| 895 |1037|1790| 2070 | 3660 | 4140
10 | 32 | 44| 82 | 95 | 161 | 192|330 | 383| 639 | 746 | 1260| 1470 | 2600 | 2930
15 | 25 | 35| 66 | 77 | 132 | 157|267 | 310| 524 | 615 | 1030| 1200 | 2140 | 2400
20 | 22 | 31| 58 | 67 | 116 | 137| 231|269 456 | 536 | 888 | 1050 | 1850|2080
25 | 19 | 27| 52 | 60 | 104 | 122|206 | 240 409 | 482 | 793 | 936 | 1660|1860
30 | 18 | 25| 47 | 55| 96 |112| 188|218 374 | 442 | 723 | 856 | 1520|1700
40 | 15 | 21| 41 | 47 | 83 | 97 | 162|188 | 325 | 386 | 625 | 742 | 1320|1470
50 | 13 | 19| 37 | 42| 75 | 87 | 144|168 292 | 347 | 559 | 665 | 1180|1320
60 | 12 | 17| 34 | 38| 68 | 80 | 131|153 267 | 318 | 509 | 608 | 1080|1200
70 | 11 | 16| 31 | 36 | 63 | 74 | 121|141 248 | 295 | 471 | 563 | 1000|1110
80 | 10 | 15| 29 | 33 | 60 | 69 | 113|132 232 | 277 | 440 | 527 | 940 | 1040
90 | 10 | 14| 28 | 32| 57 | 65 | 107|125| 219 | 262 | 415 | 498 | 887 | 983
100 | 9 | 13| 26 | 30| 54 | 62 | 101| 118| 208 | 249 | 393 | 472 | 843 | 933
150 | 7 | 10| 20 | 23| 42 | 48 | 78 | 91 | 171 | 205 | 320 | 387 | 691 | 762
200 | 6 | 9| 18 | 21| 38 | 44| 71 | 82| 148 | 179 | 277 | 336 | 600 | 661
250 | 5 | 8 | 16 | 19| 34 | 39| 63 | 74 | 133 | 161 | 247 | 301 | 538 | 591
300 | 5 | 7| 15|17 | 32| 36|57 | 67| 95 | 148 | 226| 275 | 492 | 540
Notes:
1. Tableentriesareroundedo 3 significantdigits.
2. Table includes lossesfor four 90 degreebendsand two end fittings.

Tubing runs with larger numbersof bends,fittings, or both shall be
increasedby an equivalentlength of tubing to the following equation:
L=1.3n,wherelL is additionallength(ft) of tubingandn is the numberof
additionalfittings, bendsor both.
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TABLE 1216.2(20)
POLETHYLENE PLASTIC PIPE (NFPA54-12: TABLE 6.2(u))

GAS:

NATURAL

INLET PRESSURE:

LESSTHAN 2 psi

PRESSUREDROP: | 0.5in. w.c.
SPECIFIC GRAVITY: |0.60
PIPE SIZE (inch)

NOMINAL OD: 1/2 3/4 1 114 | 112 2 3
DESIGNATION: | SDR9.3 | SDR11 | SDR11 | SDR10 | SDR11 | SDR11 | SDR11
ACTUAL ID: 0.660 | 0.860 | 1.077 | 1.328 | 1.554 | 1.943 2.864

LENGTH (feet) CAPACITY IN CUBIC FEETOF GAS PERHOUR
10 201 403 726 1260 | 1900 | 3410 9450
20 138 277 499 865 | 1310 | 2350 6490
30 111 222 401 695 | 1050 | 1880 5210
40 95 190 343 594 898 | 1610 4460
50 84 169 304 527 796 | 1430 3950
60 76 153 276 477 721 | 1300 3580
70 70 140 254 439 663 | 1190 3300
80 65 131 236 409 617 | 1110 3070
90 61 123 221 383 579 | 1040 2880
100 58 116 209 362 547 983 2720
125 51 103 185 321 485 871 2410
150 46 93 168 291 439 789 2180
175 43 86 154 268 404 726 2010
200 40 80 144 249 376 675 1870
250 35 71 127 221 333 598 1660
300 32 64 115 200 302 542 1500
350 29 59 106 184 278 499 1380
400 27 55 99 171 258 464 1280
450 26 51 93 160 242 435 1200
500 24 48 88 152 229 411 1140
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Part Il
MECHANICAL REQUIREMENTS

AdoptedCodes

2013California Mechanical Code
Basedonthe2012Uniform MechanicalCode
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GENERAL INFORMATION

HVAC DUCT MATERIALS AND INSTALLATION:

¢

o Do oo

To o ToTo o o ToTo  TI» I

Joints& Seamsf Ducts602.4
Min. 1-1 / @oatactap for roundducts
Min. 3 screwsequallyspacedaroundthejoint exceptdryerducts
504.3
Shallbeairtight
Installationof Ducts603
At underflooror crawl space
§ Do notblockor reduceunder flooraccess
§ Min. 1 8werticalclearancdetweerundersideof ductsandgradeatthe
passagéo equipment
§ Min. 4 @learanceo earth
§ Secureheatbootsonall sides
§ Install ductsabovetheflood elevation
Support603.5
Refertoma n u f a dnstallatieninsfrigctions
SMACNA (Sheet Metal & Air Conditioning Contractors National
Association)
§ Metalroundduc® Min. 1 avide 22 gastrapatl 2@ dntervak
§ Metalrectanguladuc® Min. 1 dvide22gastrapat 1 00 dntervak
§ Flexibleduc® Min. 1 dvide22gastrapat5 -® dntervak
FactoryMadeAir Duct602.3
Shallbelistedandlabeledfor classused
Verticalrisersupto 2 storieswith strapsatmax.6 ® @.c. CMC
Standard
Joinssecuregperma n u f a cpecificatian®d s
Supportperma n u f a didldfabrecati@nandinstallation
instructionsor SMACNA
260a,1-1 / @abvanizedstrapsatmax.4 0.c.horizontally& max.
6 0.c.vertically
Max.1 / agperft
Useminimumlengthof ducts
Avoid exposureo sunlight& sharpbends
Provideadditionalsupportsaatbendsupto 1 diameter

Sealdamagediaporbarrierswith UL 181listedtape

UNDERGROUND/UNDERSLAB INSPECTION

GasPiping:
¢ SeePlumbingSectiononpage50
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Underground/Underslab Inspections (continued)

HVAC metal ductsin or underslab:
c Require2 @oncreteencasemeng03.2
c Insulation;
A Protectagainsimoisture
A Package&\: Min. R-6 (EnergyCodeTable151.1A)
A OtherunconditionedareasMin. R-8
0] Downdraftdomestiaangeductsexception504.2
Schedulel0 PVCis allowedto beinstalledunderaconcreteslab

o

UNDERFLOOR INSPECTION

DomesticRangeVents: 504.2

c Refertoma n u f a dénstallatieninstrusctions

c Verify ductsizeperlisting

c Smoothinterior metalductswith exceptionof adowndraft system
wherePVCis allowed

c Screwandsealjoints 504.1& 602.4

c Equipwith abackdraft damperexceptwhenthe exhaustmust operate

continuously.

ClothesDryers Ducts: 504.3
c Refertoma n u f a dénstallatieninstrusctions

c No screwsor rivetsatjoints

c Equipwith backdraftdamper

c No screeratducttermination

c Shallnotconnecto agasventconnectorgasvent,or chimneyfor
clothesdryers

C Minn4o0di aduct er

c Smoothinterior metalductsexceptmax.6 6f exposedlexible duct

c Min. 100in? openingfor makeupair whendryeris locatedin acloset.
504.3.1

c Max. lengthof 1 4iricluding2-90° elbowsanddeduct2 for every
addecdelbow. 504.3.1

c Min. 36from termination to propery lineand openinginto thebuilding.

504.5

CondensateWastes:312802.9,1105.108& CPC 814

c Requiredatair conditioningcoilsandcategoryll & IV equipment(high

efficiencyappliances)



c Min. 1 / Beodfoot slopeto drain312.1exceptpumpdischargeis
allowedwheregravity drainagas impracticalto wherethe requiredslopecanbe
resumed

c Min. 3 / pgigeupto 20tonsof refrigerationTable312.3

c Max.4 o.c.for PVCsupportjlistedprimerandgluearerequiredCPC
Table313.
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UNDERFLOOR INSPECTION (continued)

Condensate Waste:

o Max. 3 0.c.for CPVCsupportjlistedprimerlessgluerequiredCPC
Table313.1

c Exposedlasticpipesshallbeprotectedvith waterbasedsyrtheticlatex
paint

c Primarydrainlineshallbeterminatedn adrywell with anair- gapor
airbreakor tailpieceof plumbingfixtures;312.6
A Verify ma n u f a anstuatianfor demtandtraprequirementbn

condensatdrainline.

Underfloor Furnace: 904.3

C Verify withma n u f a c¢nstallatieninsiriections

c Supportedy min. 3 @f concreteslababoveground,or

c Supportedrom abovewith min. 6 @learancdrom finished gradeand
C If excavations neededgrovideclearances

Min. 6 @epthbelowgrade

Min. 1 2ansidesandback

Min. 3 Oanservicefront

Min. 4 @f concreteor masonrywall linersabovetheadjoining
groundwheneithertheexcavatioror passagewagxceedd 2 deep
c Passagewayo appliance904.10

Min. 2 2>x33 Oakces®peningor thelargestpieceof componenbf
theappliancewhichevers greater

Max. 2 Oidlengthbetweeraccesandappliancevhen headroonis
lessthan6 0

Min. 2 4wadth unobstructedolid flooring

Min. 3 0>33 Owork platformin front of theserviceside unless
furnacecanbeservicedattheacces®peningwithinl 2 0

A GFCl protectedservicereceptaclavithin 2 50b equipmentandlight
fixture arerequiredneartheappliancewith lighting switchat passagentrance
A HVAC disconnecshallbewithin sightatmax.5 0983.7
) Furnacen flood zoneshallbeelevatecat or abovethe
flood elevation308.2

Too T Too To

oo o Do

Floor Furnace: 912
¢ Installation912.1
AlListedfloor furnacesefertoma n u f a dénstallatieningrsctiors
A Unlistedfloor furnacesotallowedin combustiblefloors
A Thermostatshallbelocatedin thesameroomasregister
¢ Placemen®12.3
A Floorfurnacesiotallowedatdoorwaysstairwaylanding,
aisle,or passagewagf anenclosureor in anexit way
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Floor Furnace: (continued)
Placement;
A Min. 6 drom wall to register
A Min. 1 8fiom two adjoiningsidesof thefloor furnaceregisterto walls
A Min. 6 drom awall registerto acorner
A Min. 1 2ftom registerto door,drapery,or similar objects
Bracing912.5
A Doubledjoistsandwith headersiotsmallerthanthejoists
Clearanc®12.7
A Min. 6 drom bottomof furnaceto gradeexceptmanufaturesealed
unitscanbe2 0
A Whenexcavatioris neededprovidemin. 1 2ansidesandmin.1 8anthe
controlside
¢ Acces912.8
A Min.1 8x32 4 0

Hydronic Piping: 1201
¢ Hydronicsystempiping, tubing& fittings seeTable1201.3.1for ASTM listings
¢ HydronicPaneHeatingSystenml202
A Backflow protectionmayberequiredwhenconnectedo potablewater
A Steelpipe,typelL copper plasticpipeor tubingratedfor 100psiat180°canbe
usedto pipefor heatingpanel
Embeddegbints;
§ Steelpipeweldedwith electricalarcor oxygen acetylenenethod
§ Coppertubingjoinedwith brazingalloyshavinga meltingpointabove
1000°F
¢ Testingl207
A Hydrostaticest methodrequired
A Min. 100psiwaterpressurer 1-1/2 timesthe operatingpressurewhicheveris
greaterfor 30 minutes
A Flexibleplasticpiping requiresmakeupwaterfor stretching andvisual
inspectiorfor tightness
A Materials& installationpracticesseeTable1201.3.1

Wall Furnace: 928
¢ Installation

A Listedwall furnacesshallbeinstalledperma n u f a cirtstallatierr 6 s
instruction

AUnlistedwall furnacesarenotallowedto bein or attachedto combustible
materials

AVentedwall furnacegequireType B-W gasventsand listedfor multi-story
installation
§ Securingasolid headeplateasafire-stopto thefurnacecasingwith

baseplate



§ 1stceiling level top platesshallbe cutflush with the adjacenstuds
with ceiling platespacers 63

Wall Furnace (continued)

Installation;
§ Subsequerteilingor floor level shallusefirestop spacers
§ Min. 1 2f@m bottomof furnaceto venttermination802.6.2.2

§  Ventin atticshallbe protectedrom insulationsby a metalsleevel 2 0
aboveceilingandupto 2 delowroof sheathing
§ O1 2diametemgasventsneedsmin. 8 &rom avertical wall, when>
1 2amd< 8 &rom verticalobstructionrequireso terminatemin. 2 above
thehighestpoint wheretheypasshroughtheroof andmin. 2 @bovea
portionof abuildingwithin 1 Oh@rizontally
A Direct-Ventwall furnaceshallhaveair intaketerminalin theoutside
§  Verify wall thicknesgperfurnacelistingorma n u f a dnstruationr 6 s
A Removablganelsgrilles,andaccessloorsfor servicingoperationshall
notbeattachedo thebuilding, alsoseeSection802
C L
ocations;
A Avoid causinga hazardo walls, floors, curtains furniture,or doors.
A Whenlocatedbetweerbathroomsindadjoining rooms,do notcirculateair
from bathroomgo otherpartsof the building
) Combustior& CirculatingAir
A Min. 50cuft per1000BTU perhour



TABLE 004.2
CLEARAMNCES TO COMBUSTIBLE MATERIAL FOR UNLISTED FURNACES, BOILERS, AND AIR CONDITIONERS*

- INFPASH: TABLE 1023(a)]
WINRAUM CLEARANCE (inches) [I
ABOVE AND SIDES TOROF JACKET " DRAFT HOOD AND SINGLE-WALL |
APPLIANCE OFFURNACE | oo o | SESAND | FRONT | BAROMETRICDRAFT | VENT
PLENUM REAR REGULATOR CONMECTOR

1 Automatically fired, forced air or grav-
ity system, equipped with temperature 6 N 18 P "
it control that is not capable of being |

set to exceed 230°F

Autottatically fired heating bailers -
steam boilers operating not exceeding

15 pounds-force per square inch (psi) f [ [ 18 18 18
and hot water boilers operating at
B50°F or less
T Ceniral heating boiless and furoaces, | : '
other than in [ gr 1] ! 18 18 18 18 18 18
IV Alr-conditioning appliance (8 18 18 18 [t 18

For 8 units: 1 inch = 254 mm, °C={"F-32)1.8, | pound-force per square inch=6.3047 kP
+ Set Section 5033 for additional requirements for airconditioning appliances and Section 90, for additional requirements for central heating boilers and

furnages,
Conslrietion using cambustible
material, plaster: orunplaslerad\ o
™ i W N X
1 5% B
A Sheat metal or (oS # /c’}
{, othar protection \5’
Giag aqul
oF vent conresion
Nates:

A~ Equals the ¢learance with ne protection.
B — Eguals the reduced ¢lesvance permitted. The protection applied to the construction using combustible material shall extend far enough in each direction to
miake C equal to A
FIGURE 904.2(1)
EXTENT OF PROTECTION NECESSARY TO REDUCE
CLEARANCES FROM GAS APPLIANCES OR VENT CONNECTORS
[NFPA 54: FIGURE 10.9,2.2(a)}
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Wall Furnace (continued)

Instaliation of B-W gas Fira alap spacers supplied

vant for each subsanuant i
cailing or lloor tevel of g:srrfenmmacturar oFEW

multistory buildings Tl
/ Flate cut away to provide

- passage of B-W gas vent

Mail fire stop

spacer sacurely
Instailation of B-W gas
vent for single-story
buitdings or for first-floor .
of multistory buildings Cailing plate spacers to center
B-Wgas vant in stud space —

—— Piate cut away for full widlh of
stud space to provide ventilation

| Studs on 16 mch
canlars

Header plate of
vianted wall furnace

(also acts as fire stop} Sheet metal screw

Use manuiciurers bass plals to header

mathod of lastening
pipe 10 base plate

For 81 wmits; | ingh = 25.4 mum

FIGURE 928.1
INSTALLATION OF TYPE B-W GAS VENTS FOR
VENTED WALL FURNACES
[MFPA 54: FIGURE 10.27.1.3]

Central Heating Furnaces: 904
c Locatein bedroom®r bathroom®904.1
A In aclosetexclusiveusefor thefurnacein thebedroonor bathroom
with alistedself-closingandgasketedioorasemblyandcombustiorair
obtainedrom theoutdoorspr

A Directventedype
C Clearanc®04.2
A Listedcentralheatingfurnaceperma n u f a dnstuatianr 6 s
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Central Heating Furnaces(continued)
Clearances;

A
A

Unlistedcentratheatingfurnacesrom combustiblenateials per
Table904.2unlessma n u f a censtuatian alléwsreduction

Listed& unlistedheatingfurnacesarepermittedto reduce
clearanceto combustiblematerialprovidethatthe conbustiblematerialor
appliancas protectedoerTable 802.7.3.4(2)

Wherethe furnaceplenumis adjacento plasteron metal lath or
noncombustiblenaterialattachedo combustiblematerial the clearanceshall
bemeasuredo thesurfaceof theplasteror othernoncombustibldinish where
theclearancespecifiedis 02 0 .

Theclearanceo theseapplianceshallnotinterferewith
combustiorair, drafthoodclearanceandrelief, andaccesibility for servicing

Supplyair ductsconnectingo listedcentralheatingfurnacesshall
havethe sameminimumclearanceo combusiblesasrequiredfor thefurnace
supplyplenumfor adistanceof min. 3 &rom the supplyplenum.

Supplyair ductsconnectingo unlistedcentralheatingfurnaces
equippedvith temperaturdimit controlswith a max.settingof 250°F shall
havea min. clearanceo combustiblesof 6 dor adistanceof min.6 &rom the
furnacesupplyplenum.

Centralheatingfurnacestherthanthoselistedin Section904.2(7)
or Section904.2(8)shallhaveclearancefrom the supplyductsof amin.1 8 0
from thefurnaceplenumfor thefirst 3 Ghen6 dor thenext3 andl deyond
606 .

Centralheatingfurnacesotlistedfor closetor alcoverequirea
roomor spacewith min. 12xthetotal volumeof thefurnaceanda8 6eiling
height303.3

Attic Furnace: 904.10

¢
A

AccessSize
Openingallowing thelargestcomponenbf theapplianceandnot
lessthan2 2x33 0 O

¢ Passageway

A
A
A

o I

Whenpassagéeightis <6 dheaccesso appliancdas max.2 0ird
length

Min. 2 4wide unobstructedolidflooring from accesgo the
appliance

Min. 3 0>03 Olévelworking platformor gradesurfacein front of
theservicesideof theapplianceunlesst canbe servicedrom theaccess
within 1 2 d§ theappliance

Providea permanenteceptacl€sFCloutletwithin 2 5oéfurnace
andalighting fixture neartheappliancewith switch controllingthelight fixture
locatedattheacces®ntrance

Disconnectocatedadjacento andwithin sightof furnace

Verify ma n u f a anstuatianfor §parkshieldin front of fire box



A

on horizontalinstallation
Verticalinstallationrequiresmin. 5 &eadroomn attic
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Central Heating Furnaces(continued)

Equipment on Roofs: 303.9

¢
¢

¢

Listedor protectedwvith enclosurghatwithstandclimatic conditions
Min. 3 Odearancdetweertheentireserviceaccespanelof the

equipmentndtheenclosuravalls

o oo o Do Do

To I

Roof Support
Structureshallbe capableof supportingheadditionalload
Or reinforcedto supporttheadditionalload
CorrosionResistance
Accesdocks,screwsandboltsshallbe corrosionresistantmaterial.
RoofDrainage& Rails
Well-drainedroof surfaces required
Min. 6 betweera partof theequipmentindtheedgeof a roof or
othersimilarhazard
Whenlessthan6 € hazardprovideamin.4 2hghrail, guard,
parapetsor otherbuilding structurentheexposedide.
ElectricalPower
Provideareadilyaccessiblaisconnectvithin sight
Providea GFClreceptacl®ntheroof adjacento the equipmenbn
thesupplysideof thedisconnectwitch
Accesgo equipmenbnroof 304.2
g8 Buildingsoverl 5imheightshallhaveaninside meansf accesso the
roof
1. Dooror scuttled Min. 2 2x32 4 apening

2. Permanenadders
* Min. 3 Oextensiorof siderailing aboveroof or parapet
wall
* Max.1 8veértically betweemandingsmeasuredrom the
finish grade
* Min. 1 4wideoncenter
* Rungsaremax.1l 4az.
* Min. 6 @equiredontopspace
§ Permanenighting
1. A permanenlighting atroof access
2. Switchfor suchlighting shallbelocatedinsidethe building
neartheaccess

§ Standingvater
1. Watersealedvalkway, platformor bothshallbe elevatechbove
waterlinelocatedadjacento the equipmentandcontrolpanels

FurnacesLocatedin Garages 308& CPC507.13



c Protectagainsdamages
A Burners& burnerignition devicesshallbemin. 1 8 abovefloor unlesshe
equipments listedasflammablevapor ignition resistant
A Install protectivebarriersor elevateor locateequipmentout of thevehiclepath
againsiphysicaldamage
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Furnaces Located in Garages (continued)

A W
hentheequipmentis compartmentedith anoutside accesstheequipments
permittedto beinstalledatfloor levelaslong asadequateombustiorairis
providedand exhausto theexterior Air ConditioningCompressor

§ Location& Supports
A Supportedrom groundshallrestona3 @oncreteor approvedbasel106.2
A Locateator aboveflood elevationin flood zones308.2
A Securegiping andtubingfor permaneninstallation.1111.2
g Within 6 &ollowing thefirst bendfrom thecompresor
§ Within 2 o6f eachsubsequertendor angle
§ Max.1 Sbétweersupports

Decorative Appliancesin Vented Fireplaces: 907
c Prohibitedocations
ABathrooms
ABedrooms
AUnlesdlistedfor suchlocationswith therequiredvolume
c Installation
ARequiresaworking noncombustiblehimneyflue
AShallnotbethermostaticallycontrolled
§ Installperma n u f a dnstallatieninsiriection
§ Unlistedappliancenstalledin aventedfireplacerequirespermanent
freeopeningbasedn appliancanputratingandchimneyheightperTable
907.2
c Fireplacescreeris required

Vented GasFireplaces:908
c Prohibitedocations
ABathrooms
ABedrooms
AUnlesslistedfor suchlocationswith therequiredvolume per701.4
AExceptdirectventgasfireplaces
C Installation
A Listedventedgasfireplacesdnstallperma n u f a énstallatieninsdrisction
AUnlistedventedgasfireplacesshallbeinstalledmin. 1 8 foom combustible
materialon sidesandrear. Protectcombustiblefloor underunlistedappliances.
Draft hoodandventingaccordancevith Section802arerequired. Metal,



asbestosyr ceramicmaterialto directradiationto thefront of theappliance
shallhave3 6i0frontand,whereconstructedvith aclearancef min. 1 8ai
thesidesand1 2atbtherear.
APanelsgrilles,andaccessloorsthatarerequiredto be removedor normal
servicingoperationshallnotbeattachedo thebuilding.

A Directvent gasfireplacesshall be installedwith the ventair intake
terminalin theoutdoorsandperma n u f a cirtstructiens. 6 s
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Vent Connector& Draft Hood Clearances:Table 303.3(2)& Listing

c Clearancefrom combustiblegndbuildinginsulation

A Min. 6 dor unlistedsinglewall ventconnectors

A Listedsinglewall connectorperma n u f a digting (Dauna-\éest

usuallyl o)

A Min. 1 dor mostB andBW vents

A Verify installationinstructionsandlistingsfor otherlisted materials
C Draft hoods

A Locatein thesameroomastheequipmen802.12.4

Vent Connectors:802.10
¢ Slope802.10.6
A Min. 1 / pgeofoot upwardtowardtheventor chimneywithoutdips
or sagsexceptheventconnectorattachedo amechanicatiraft systermper
manufacturer
c Upsizing803.1.14
A Max. 2 sizedlargerthanthelisted appliancecategorizedvent
diameterflue collardiameterpor drafthoodoutlet diameter.

c Additional requirement$or multiple appliancevent803.2

A UseTables803.1.3(7through803.1.3(15exceptwhere
obstructionsareinstalledin theventingsystem

A Ventsservinglistedappliancesvith ventdampersnstall per
ma n u f a énstruatiensord ablescitedabove

A Min. TypeB ventrequiredattees& wyes

AMaximumhorizontallengthshallbe1 8 pirinch of connectodiameterasper
Table803.2.1
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TABLE 803.2.1
MAXIMUM HORIZONTAL LENGTHS OF VENT CONNECTOR

Connector Diameter 30 40 50 6 0
Max. Horizontal length 41/ 2 606 7117 2 96
TABLE 802.7.3.4(1) CLEARANCEFOR CONNECTORS

APPLIANCE LISTED LISTED SIN- FACTORY-
TYPEB TYPEL GLE- BUILT
GASVENT VENT WALL CHIMNEY
MATERIAL | MATERIAL | METAL | SECTIONS
PIPE

Listedappliancewith draft Aslisted As listed 6 As listed

hoodsandappliancdisted

for usewith TypeB gas

vents

Residentiaboilersand 6 6 9 Aslisted

furnaceswith listedgas

conversiorburnerandwith

drafthood

Residentiahppliances Not As listed 9 Aslisted

listedfor usewith TypeL permitted

vents

Listedgasfired toilets Not Aslisted | Aslisted Aslisted
permitted

Unlistedresidentiabppli Not 6 9 As listed

anceswith drafthood permitted

Residentiahndlow-heat Not 9 18 As listed

appliancentherthanthose permitted

above

Mediumheatappliance Not Notpermitted] 3 6 0 Aslisted
permitted
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Vent Connectors(continued)
c Unlistedsinglewall ventconnector802.10.7

A Min. 6 @learancéo combustibles

A Min. 28 gagalvanizedor 21 gaaluminum

A Not allowedin attics,crawl spacesandconcealedpaces802.10.2.3

A Not allowedthroughceilings,floors, fire ratedwalls, interior walls
802.7.3.2

A Not allowedthroughexteriorwalls unlessghimbleis usedor

requiredclearanceso combustiblesreprovided802.10.12.1

Length & Slopeof Vents: 802.6& 802.10.7

c Min. 5 @erticalheightabovethe highestconnectedppliancedrafthood
or flue collar802.6.2.1
c Max. horizontallength shall be 75% of heightof the chimney or vent

exceptfor engineeredgystemsexceptwherethe entire connectoris B vent 100%
of the heightof theventis allowed 802.10.7.2
c Max. 45° from verticalwith one60° offsetis allowed

Sizingof Vents: 802.6.3.3

c Ventfor listedcategoryl naturaldraftappliancepermand act ur er 6 s
instruction Table§03.1.3(1)(4)
c For 2 appliancesvith drafthoods3802.6.3.1(4)
A Theeffectiveareaof theventshallbemin. of thelarger draft hood+
50%of thesmallerdrafthoodoutletarea
A Max. 7x thesmallerdrafthoodoutletarea

Vent Terminations: 802.6.2

o Gravity ventsystemd Min. 5 @erticalaboveventcollar 802.6.2.1

c Fanassistedppliance% ventssizedby Tables803.1.3(1)(15) or
engineerednethods

c Directventapplianceclearance802.8.3
A Min. 1 2abovegradeatthebottomof ventterminaland airintake
A Min. 6 dor appliancesvith O10,000Btu/hinputfrom ventterminal

to openingnto thebuilding

A Min. 9 dvhentheinputis > 10000Btu/h to O50000btu/h
A Mi n . whéntheinputis > 50000Btu/h

¢ Ventterminationclearancefrom thebuilding 802.6.2
A VentsO1 2i6 diameterequiremin. 8 élearfrom vertical wall or terminate
abovetheroof
A Vents>1 2iddiameteror < 8 from verticalwall shall terminateatmin.2 6
abovehighestpoint of theroof and min. 2 é@bovea portionof abuilding within
1 Ohdrizontally.
A Min. 1 2aithelowestdischargepeningaboveroof for 6:12roof pitch or less
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Vent Terminations: (continued)

c Ventterminationclearancefrom openingsnto thebuildings 802.6.2
A Forcedair inletsd min.3 aboveinletswithin 1 0892.6.2.5
A Any airinletd min.1 Ofidm operableventilationopen ings
ASHRAE 62.26.8
C Mechanicaldraft systemventterminationclearances
A Min. 7 @bovepublicwalkway802.3.3.5
A Min. 3 a@boveforcedair inletslocatedwithin 1 0802.8.1
Exceptions:
§ Combustiorair intakeof adirectventappliance
§ Separat®utdoorair inlet andflue gasdischargeof listedoutdoor
appliance
A Min. 4 delow, 4 dorizontally from, or 1 @bovea door, operable
window, or gravity air inlet into a building and min. 1 @bovegradefor other
thandirectventappliance802.8.2

Combustion Air Requirements701
¢ Indooropeningsize& location701.5
Combiningspace®nthesamestory;

§ Min. 1in? per1000Btu/h of totalinputratingfor appliancesn

thespacedutnot lessthan100in? for eachopening
§ Top openingto bewithin 1 2 aj thetop of enclosure
§ Bottomopeningto bewithin 1 2 ad thebottomof the enclosure
A Combiningspacesn differentstories

§ Min. 2in? per1000Btu/h of totalinputrating of appliancedy
openingsn doorsor floors
A Unconfinedspaces;
§ Roomscommunicatinglirectly throughopeningshot furnished
with doors701.4

§ Spacevolumehas50 #3 or moreper1000Btu/h of the aggregate
inputratingof all fuel-burningappliancesnstalledin thatspace.
A Confinedspaces

§ Spacevolumeis lessthan50 3 per1000Btu/h of the aggregate
inputratingof all fuel-burningappliancesnstalledin thatspace
c 2 permanenbpeningsnethodfor outdoorcombustiorair; 701.6.1
A 1 within 1 2 a¥ thetop of theenclosure
A 1 within 1 2 a¥ thebottomof theenclosure
§ Directly communicatingvith theoutdoorsor throughvertical
ductsthatcommunicag with theoutdoors,eachopeningshallhavefree

areaof min. 1in? per 4000Btu/h of inputfor theappliancesn the
enclosure



§ Throughhorizontalductscommunicatingvith theoutdoors each
2 per2000Btu/h of inputfor

openingshallhaveafreeareaof min. 1 in
appliancesn theenclosure
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Combustion Air Requirements (continued)

Indoor Air Combustion;
c 1 permanenbpeningmethod;701.6.2
A Within 1 2 d¥ thetop of theenclosure
AClearanceso theappliance;

§ Min. 1 drom thesides& back
§ Min. 6 drom thefront
A Openingshallbedirectly communicatingvith theoutdoorswith

eitheraverticalor horizontalduct

g§ 1 in? per3000Btu/h of totalinput rating of appliances itheenclosure
§ Min. sumof theareasf ventconnectorsn thespace
c Screeratopenings/01.10
Min. 1 / rhesh
Exceptin atticswherescreeris not permittedat ducttermination,
provideasheeimetalinsulationbarrier extendng min. 6 @bovetheattic
insulatiord 701.11(5)
c Combustiorair ducts701.11
Min. 3 @rosssectionaldimension701.6
Ductsshallbecorrosionresistantigid material
Ductopeninggo beunobstructed
Serveasinglespace
Separat@uctsfor upperandlower combustiorair openings
Horizontaluppercombustiorair ductsshallnot slopedownward
towardthesourceof combustiorair
¢ Clothesdryerswith requiredmakeupair is notrequiredfor combustiorair 701.1
exception(2)

T T

Too To To T o Do

Bathroom, Toilet Roomé& Laundry RoomVentilation:
c Bathrooms with showers, spas and/or tubs require mechanical
ventilationat min. 50 cfm intermittentventilationexhaustir-flow ASHRAE 62.2
Section5, CMC 402.5,CRCR303.3

c Toiletroomsotherthanpartof bathroomsandlaundryroomswithout
dryerductASHRAE 62.26.6.2
A Min. 4% of theroomfloor areaand
A Not lessthan1.5ft? openableventilationarea
A Or mechanicaVventilationat min. 50 cfm intermittentventilation

exhausair flow or min. 20 cfm continuoussentilationexhaustir flow
¢ Backdraftdampersarerequiredexceptwhenit mustoperatecontinuouslys04.1
C Ducttermination504
A Extendto exteriorof thebuilding 504.1
A Min. 3 éromthepropertyline & openingsnto thebuilding 504.5
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Bathroom, Toilet Room& Laundry RoomVentilation (continued)

Kitchen Ventilation: ASHRAE 62.26.6.1
c Naturalventilation

A Min. 4% of floor areaandnotlessthan5 ft2
A Min. 10% of thefloor areaof theinteriorroomandnot lessthan25

2 CRC R303.2
C Mechanicalentilation
A 100cfm with intermittentlocal exhausbr
A 50 cfm with continuousexhaust

Whole-Building Ventilation: ASHRAE 62.24.1

c Requiredn newconstruction& whenadditionsgreateithan 1000 ia
CSJ
A Requiredcfm basedn numberof bedroomsandfloor area
ASHRAE 62.2Tables4.1a& b

CondensatéNastes:
c Plasticcondensaténesmayonly serveupto 2-storyperCPC
c Secondarylrainshallbepipedto areadilyobservabléocation312.2
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FINAL INSPECTION

Reviewrecordsto verify all u/g, u/f, rough inspectionshavebeenapproved.

GaslLines:

c Verify listedgasshutoff valvesat eachappliance®n supply sideof
unions

c Verify lengthof gasflex connectors
A Max.6 or rangesanddryers
A Max. 3 for all otherappliances

c GasTest
A Verify all valves& connector®nsite
A Drywall complete
A Verify gasgauges setat min. 10 psion a max.15 poundgasgauge

with 1/10thof a poundincrementdor 15 minutes
Verify sedimentrapatfollowing locationsof newconstruction
A Waterheaters
A Furnaces

Ventilation per Rough:

¢
¢
¢

Bathrooms
Toiletandlaundryrooms
Kitchens

DomesticRanges& Cooktops:

¢
¢

Verify exhaustindbackdraftdampeiinstalledproperly
Verify clearancdrom top of rangeto combustibles
Min. 3 Owerticalclearance
Unlesshoodsareprotectedvith sheetmetalor listedmicrowave
combopercodecanbereducedo 2 4916.1.2
Verifyma n u f a dnstruationr 6 s
Verify antttip devicein place

To o Do Iw

Microwave aboveRange:

¢

Recirculationfan notcompliantwithoutlocal exhausASH-RAE 62.2

DomesticClothesDryers: 504.3

¢

Vent
A Min. 4 aliameterduct
A Max. 6 of exposedlex duct504.3.1.1
A Max. 1460f smoothrigid ductwithout screwsncludingtwo 90°
elbows,deduct26for every90° elbowin excess of two
A Verify backdraftdampemwithoutscreerattermination504.3
A Min. 3 atterminationto propertyline andhouseopeningss04.5
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DomesticClothesDryers (continued)

Vent;
o Makeup air
A Verifyma n u f a dnstruatianr 6 s
A Min. 100in“ whenenclosedn aclosetor similarenviron ment
701.5
Furnaces:
c Singlewall flue andunlistedventconnectorsarenotallowedin
concealegpaces02.10..1.2
c Verify ma n u f a dnstuatianfor élesaranceandtypeof fluesand
sheetmetalin front of thefire box
c Verify condensat&ap,ventdrainanddrywell or otherapproved
indirectwastemethod312
c Verify protectionagainstdlamagevhenit is installedin the garage308
c Min. R-6 insulationfor ductsin unconditioredspaces
c Verify if unithadto beelevatedwhenthereis no guardorin aflood
zone308
c Verify combustiorair for unit

Verify penetratiorthroughfire wall or ceilingwith hardduct andnecessarfire
caulkingor fire stops

Whole-Building Ventilation:
¢ Verify Title 24if whole-buildingfan

Air Conditioning Compressors:
¢ Verify setbackseasements
¢ Verify equipmeniselevatel per 1106.2
A Min. 3 dase

Terminations:
¢ Verify exposederminationgo beprotectedrom the elementstheirheightsand
clearances
¢ Verify if it clearstheflood line whentheyarelocatedin the flood zone
¢ Verify fall protectionsvhenequipments onroof
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Part IV
ELECTRICAL REQUIREMENTS

AdoptedCodes

2013California Electrical Code
Basedonthe2011NationalElectricalCode
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SERVICE INSPECTION

For Servicesizesof 100,125,150,200,& 400amp

c ServiceEntranceConductorSized Tables310.15(B)(16%
310.15(B)(7)onpagel53

c ServiceRiserSized Chapte9, Table4

c ServiceRiserBondd 250.92(A)&(B)

A Listedhubsecuredy threadednachinescrewsor grounding
bushingandjumperatconcentric& eccentricknockouts.
A Groundinglocknut,groundingwedge or Meyershubnot allowedat
partially punchedconcentric& eccentricknock-outs.
A Selftappingscrewsnotallowed.250.8
c CheckOverheadClearance$ 230.24
Min. 8 aboveroofs<4:12pitch
Min. 3 a@boveroofsO 4 : pitch 230.24(A)exceptiorn?
Min. 1 8ateaves230.24(A)exception3
Min. 1 Oabovewalkways230.24(B)(1)
Min. 1 2abovedriveways230.24(B)(2)
Min. 1 8aboveroadways230.24(B)(4)
GroundingElectrodeConductoiSizesee250.66& Table250.66
GroundingelectrodeconductorsmallerthanNo. 6 shallbe in RMC,
IMC< EMT, RNC, CableArmor 250.64(B)& 250.68(A)& (B)
c Metal GroundingElectrode
Conductorin racewayshallbebondedatbothends250.64 (E)
Metalflex is notallowed.
c ColdWaterPiping System
A Bondwithin 5 6f enteringbuilding of metalwaterservice.
250.68(C)(2)
c Main servicegroundingelectrode250.52
A Concreteencase@lectrode250.52(A)(3)(1)& (2)
§ Min. 2 Olangl / @) continuousebar
§ Min. 2 Ol@ng#4 AWG barecopperconductor
A Rod& PipeElectrode250.52(A)(5)

§ Min. 8 ong3 / dteel galvanizecor metatcoatedor corrosion
protectedpipeor conduit

§ Min. 8 fong5 / Stael,copperor zinc coated steelground rod
C Min. 1 1 / 4liametersteel RMC or IMC or 2 oéaluminum mast is
requiredper PG&E, whenthe serviceriseris usedasattachmenpoint for service
dropconductorsNo couplerallowedat riser.

WorkingClearance
A Min. 3 Owidex 3 6 @x 7 8Hbin front of serviceTable
110.26(A)(1)& 110.26(A)(2)& (3)

A Heightexceptionwhenserviceis O200amp

To T To o Do To Do

To I

O
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Services (continued)

¢

MeterHeight(PG&E Requirements)
A Exteriornonpolemounted Min. 4 8@ max.7 5fitom standing
surfaceto centerof meter.
A Enclosedrindoorinstallatiord Min. 3 6& max.7 5 féom standing
surfaceto centerof meter.
A PG&E will normallyinstallmeterat6 6 fiom standingsurfaceto
centerof meter.
A Min. 9 @learfrom obstructiorabovethe meteror enclosure
measuringat centerof meterto bottomof obstructionor enclosure.
CircuitBreakers
A Heigh® Max.6 0 @bovestandingsurface404.8(A)
ConductorClearancesnBuildings230.9

A Min. 3 &om operablevindows,doors,porchespalcanies,ladders,
stairs fire escapesr similarlocationsunlessconductorsun abovethetop
level of awindow.

Neutral(GroundedConductorBonded250.24(C)& 250.26

A Subpanelneutralshallnotbebonded250.24(A)(5)
BackFedDevices408.36(D)
A Securedn place exception for Photovoltaic
Two or More Buildingsor StructuresSuppliedoy aCommonService.
250.32
A Groundingelectrodesre requiredfor all structures

250.32(A)ex: A grounding electrode shall et requiredvhere only a single
branchcircuit, including a multiwire branch circuit, supplies the building or
structure and the branch circuit includes a equipment grounding conductor.
A Bondmetallicpiping systemgo subpaneénclosure equipment
groundingconductorpr groundingelectrode.250.104(A)(3)
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Services (continued)

Service ConductorSizing;

Servicesize
Serviceriser
Conduit size >

Serviceentrance
Conductor size

Grounding Electrode& Water Bond (copper)

ResidentialTable 310-15(B)7

Copper

%

28 6

@&

KCmil

3%

80

Aluminum

READTES

3L

KCmil



Services (continued)

Table 31015B)6 Allowabde Ampacties of Insulated Conductors Rated Up to and
Including 2000 Volts 60°C Through 90°C (140°F Through 194°F), Not More Than
Three Current-Carrying Condudors in Raceway, Cable, or Earth (Directly Buried),
Basd on Ambient Temperature of 30°C (86°F) *

TempeaatueRatingof Conductor(SeeTable31013)
60° C (140°F) 75°C (167°F) 90°C(194F) | 60°C (140F) |75’ C (167°F)| 90°C (194°F)
TypesTBS,SA, TypesTBS, SA,
TypesRHW, SISFERPFERB, TypesRHW, SIS, THHN,
THHW, THW, | ML,RHH,RHW-2; THHW, THHW, THW-2,
THWN, XHHW, | THHN, THHW, THW, THWN-2, RHH,
. Types USE ZW THW-2 THWN-2, Types THWN, RHW-2, USE-2, Size
Size USE2,XHH, XHHW XHH,XHHW,
AWG or TW, UF XHHW XIIBW-2, | TW, UF USE XHHW-2- ZW-2 | AWG
kemll ZW-2 or
kemll
COPPER ALUMINUM ORCOPPER-CLAD AL UMIN UM
18 - 14 - - -
16 | — 18 - - - -
140+ L 15 20 25 - — - _ _
126 20 25 30 15 20 25 1%
104 30 35 40 25 30 35 10~
8 40 50 % 35 40 45 8
6 55 65 75 40 50 55 6
4 70 85 9s 55 65 75 4
3 85 100 115 65 75 85 3
2 95 s 130 75 90 00 2
1 110 130 145 85 100 115 |
170 15 150 170 100 120 135 170
2/0 145 175 195 115 135 150 210
3/0 16S 200 225 10 155 175 3/0
4/0 195 230 260 150 180 205 4/0
250 215 255 290 170 205 230 250
300 240 285 320 195 230 260 300
350 260 310 350 210 250 280 350
400 280 335 380 225 270 305 400
500 320 380 430 260 310 350 500
600 350 420 475 285 340 38 600
700 385 460 520 315 375 425 700
750 400 475 535 320 385 435 750
800 410 490 555 330 395 445 800
900 435 520 585 35S 425 480 900
1000 455 545 615 35 425 500 1000
1250 495 590 665 405 485 545 1250
1500 525 625 705 435 520 585 1500
1750 545 650 735 45 545 615 1750
2000 555 665 750 470 560 630 2000

*Refer to 310.15(B)(2) for the ampacity correction factors where the ambient temperature is othelGHagBp
**Refer to 2404(D) for conductor overcurrent protection limitations.

Table 31015(B)(2)(a)Ambient Temperature Correction Factors

Based on 3TC (86°F)

For ambienttempeaturesother than 30°C (86°F), multiply theallowableampacitesspecified
in the ampacityable by the appropriate correctif@etorshown below.

Ambient Ambient
Temperature Temperatur
() 60°C 75°C gC )
21-25 1.05 1.05 1.04 69-77
2630 1.00 1.00 1.00 7886
31-35 0.91 0.94 0.96 87-95
36-40 0 0.S8 091 96-104
41-45 0.71 0.82 087 105113
46-50 0.58 0.75 082 114-122
51-55 041 0.67 0.76 123131
56-60 T 0.58 0.71 132-140
61-65 T 0.47 0.65 141149
66-70 0.33 0.58 150158
71-75 T 0.50 159167
7680 T 0.41 168176
81-85 T 0.29 177185

Table 310-15(B)(7) Conductor Types and Sizesfod20/240-V olt,

3Wire, SinglePhaseDwdling Senicesand FeedersConductor Types RHH,

RHW, RHW-2, THHN,

THHW,

XHHW, XHHW-2, SEUSE, USE2
Condudor (AWG or kcmil)

THW,

Aluminum

or

CopperClad

Saviceor Feeder

Copper Aluminum Rating (Amperes)
a 2 100
3 a 110
2 1/0 15

1 20 150
1/0 3/0 175
2/0 40 200
3/0 250 225
4/0 300 0
250 350 300
350 500 350

400 600 400

THW-2, THWN,
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Service Grounding

Table 25066 Grounding Electrode Conductor for
Alter11ntingCurreutSydems

Sizeof LargesUngrounded
ServiceEntranceConductor or ~ SzeofGrounding
Equivalent Areafor Pardl el Electrode Conducta
Conductors (AWG / Kemil) (AWG/kemil)
Aluminumor Aluminumor
Copper Copper-Clad Comet Copper-Clad
Aluminum Aluminum
2orgnaller 10 or smller 8 6
1or1/0 2/00r 30 6 4
2/00r 3/0 4/00r250 4 2
Over3/0 Over250 2 1/0
through 30 through500
Over 350 Over500 10 30
through 600 through900
Over 80 Over900 2/0 4/ 0
through 1100 through 1750
Over 1100 Over 1750 3/0 250
Notes:

|.\Vheremultiple setsof sevice-entranceconductorsareusedas
permitted in23040, Exception No.2, the equivalesize of the
largestserviceentranceconductor shal be determinechy the
largestsumof the areasof the correspondingonductorsof each
setl04

2 Whertherearenosenice-entranceconductors,thegrourding
electrode conductor size shall be determned by the
equvalentszeofthelargesteviceentrarceconductorrequired
fortheloadtobeserved.

a This table also applies to the derived conductorsof
separtely denved acsygdems

b Seenstlation restrictionsin 250.64A).
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ServiceEquipment Grounding

Table 250.122 Minimum Size Equipment Grounding
Conductors for Grounding Raceway and Equipment

Size (AWG or kemil)
Rating or Setting of
Automatic Overcurrent
Device in Circuit Ahead Aluminum
of Equipment, Conduit, or Copper-
ele,, Not Exceeding Clad
(Amperes) Copper Aluminum®
15 14 12
20 12 10
30 10 8
40 10 ]
60 10 8
100 8 [
200 6 4
300 4 2
400 3 |
500 2 1/0
600 I 2/0
200 10 30
1000 2/0 4/0
| 200 30 250
1600 4/0 350
2000 250 400
2500 350 600
3000 400 GO0
4000 500 750
S000 700 1200
6000 800 1200

Note: Where necessary to comply with 250.4(A)5) or (BN4).
the equipment grounding conductor shall be sized larger than
given in this table.

*See installation restrictions in 250.120.
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Services & Feeders Underground

Minimum Conductor Cover RequirementsTable 300.5
c Min. 2 4for undergroundaables
c Min. 1 8fo PVC (SeeTable300.5for exception)

Table 300.5 Minimum Cover Requirements, 0 to 600 Volts, Nominal, Burial in Millimeters (Inches)
Type of Wiring Method or Circuit

Column 5
Circuits for
Column 3 Column 4 Control of
N tallic Residential Irrigation and
Raceways Branch Circuits LE:"::?”’
Listed for | Rated 120 Volts | Lighting
" Limited to Not
Direct Burial or Less with
Columa 2 Without GFCI Moere Than 30
Column 1 Rigid Metal Concrete Protection and Velis and
Direct Burial Conduit or E Maxi with
Cables or Intermediate or Other Overcurrent Type UF or in
Conductors Metal Approved Protection of 20 | Other Identified
Conduit Raceways Amperes Cable or
Raceway
Location of Wiring Method or
Cireult mm in. mm in. mm in. mm in. mm in,
All locations not specified below 600 24 150 ] 450 18 300 12 150 6
In trench below 50-mm (2-in.) thick 450 18 150 6 300 12 150 13 150 6
concrete or equivalent
Under a building ] 1] ] 0 0 0 0 0 1] 0
{in raceway or (in raceway or (in raceway of
Type MC or Type MC ar Type MC or
Type MI cable Type Mi cable Type M cable
identified for identified for identified for
direct burial) direct burial) direct bunal)
Under minimum of 102-mm (4-in.) 450 18 100 4 100 4 150 6 150 6
thick concrete exterior slab with . ) X X
no vehicular traffic and the slab (direct burial) (direct burial)
:xl_ending not less than 152 mm 100 4 100 4
(6 in.) beyond the underground
installation (in raceway) (in raceway)
Under streets, highways, roads, 600 24 600 24 600 24 600 24 600 24
alleys, driveways, and parking
lots
One- and two-family dwelling 450 18 \ 450 18 450 18 300 12 450 18
driveways and outdoor parking [
areas, and used only for dwelling-
related purposes
In or under airport runways, 450 18 450 18 450 18 450 18 450 18
including adjacent areas where
trespassing prohibited
Notes:

1. Cover is defined as the shortest distance in millimeters (inches) measured between a point on the top surface of any direct-buried
conductor, cable, conduit, or other raceway and the top surface of finished grade, concrete, or similar cover.

2. Raceways approved for burial only where concrete encased shall require concrete envelope not less than 50 mm (2 in_) thick.
3. Lesser depths shall be permitted where cables and conductors rise for termmations or splices or where access 1s otherwise required.

4. Where one of the wiring method types listed in Columns 1-3 is used for one of the circuit types in Columns 4 and 5, the shallowest
depth of burial shall be permitted.

5. Where solid rock prevents compliance with the cover depths specified in this table, the wiring shall be installed in metal or nonmetallic
raceway permitted for direct burial. The raceways shall be covered by a minimum of 50 mm (2 in.) of concrete extending down to rock.
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Temporary PowerPoles
¢ Locatepermitandinspectiorrecord
Verify addrespermanentlynarkedonservice
Verify supportandbracingof pole (Min. 2 x 4 woodbraces)
Verify overheacdlearance§Seebelow)
Verify groundingandbondingof pole
Verify groundingandbondingof groundingelectrodeacevays
Verify maindisconnecatserviceanddetached structure sytanels230.71 &
225.33
Verify GFCl protectionof all receptacle$90.6(A)& (B)
Verify sizeof serviceentranceeonductors310.15(B)(7)& Table310.15(B)(16)
¢ Verify weatherprooéquipment06.9(B)& 408.37(i.e..re- ceptacles
panelboards wetlocations)
¢ Issuetemporarypowermeterreleasaiponapproval

O 0 0 0O 0 0

O O

S 10’ 0" Minimum {from surface of Company pole)

Consult PG&E for Maximum Distance _
‘!:" S = S & Sarvice Drop
R T =_|r ace T ===
Power | | il
Company_\' { 180" M l fly  Cus
Pole " 07 Min. | i T
| LM o g f ST o
l | | ) \ Braces
o | ' y \
120" m oF | { \
B U Sl SRS RSB S S B NS
— i -1 — =
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Electrical Rough Inspection

ReceptacleRequirements:

¢

A
A
A

o ToTo PoTo  ToTo Do ToTo I

To o

GeneraReceptacléocations& Spacing210-52(A)(1)-(4)
Measuremax.6 @orizontallyof anywall surfaceto areceptacle.
O 2wide wall requiresmin. 1 receptacle.
Max. 1 8 away fromwall for floor receptacleso becountedas partof the
requiredwall receptacles.

KitchenReceptacle210.52(C)

Countemwith 1 2ay morewide, max.2 4toareceptacleandmax.
2 Oabovethecountersurface.

Min. 1 receptacldor islandcounterthatis 1 2x32 4 and larger.

Min. 1 receptacldor peninsulacounterthatis 1 2x32 4 andlarger.

Max.1 2helowcountertopandmax.6 @verhang.

BathReceptacle210.52(D)
Max. 3 &rom theoutsideedgeof eachbasin.
Max.1 2helowcountertop.
OutdoorReceptacle210.52(E)
Min. 1 receptaclatthefront andbackof thedwelling
Max.6 6 @bovegrade
Requiremenappliesto eachunit for aduplex.
Min. 1 receptaclatbalcony,deck,andporchwhenaccessiblérominsidethe
dwelling.
LaundryArea210.52(F)
Min. 1 receptacldor thelaundry.
BasementgaragesandAccessonBuildings210.52(G)

Min. 1 receptaclen additionto dedicatectircuitsfor equipmentn
eachbasemeniattachedr detachedjarage,andaccessorpuilding with
electricpower.

Min. 1 receptaclen eachunfinishedportionof a partially finished
basement.

Hallways210.52(H)
Min. 1 receptaclevhenhallwaysaremorethanl Olang.

Foyeris notpartof ahallway,wheni tgéeater[han60ft2 areceptacles
requiredin eachwall spaceO 3wide.

Attics andCrawl Spaces
Min. 1 receptaclés requiredin additionto dedicatedurnacecircuit
if locatedin theseareas210.63
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ReceptacleRequirements (continued)

GFCI ProtectedReceptacleRequirement 210.8(A)

¢

To o To  Io Do o I Do

Min. 15 Amp GFCIl Receptacles
Garagesndaccessorpuildings
Outdoors
Crawlspaces
Unfinishedbasementexceptfor supplyto apermanentfire alarmor
burglaralarmsystem.
Within 6 0f sinksotherthankitchen
Min. 20 Amp GFCIReceptacle210.11(C)
Bathrooms
Kitchen® Smallapplianceeircuits (countettop receptacles)
Laundryrooms (laundry circuit)

AFCI ProtectedReceptacleRequirement: 210.12(A)
All 15 & 20 amp / 120V Branch Circuit Outlets in the following areas shalhave:
(Lighting & Receptacle Outlets)

¢

A
A
A

™

Combinationtype AFCI breakers in the following branch circuits;
Familyrooms 1 Bedrooms

Diningrooms Sunrooms

Living rooms Recreation
rooms

Parlors q Closets
Libraries Hallways

Dens Similarroomsor areas

§ Exceptindividualcircuit to afire alarmsystem

SwitchedLighting Outlets Requirement 210.70(A)

¢

A

p ST ST S5 S

Habitablerooms
Min. 1 wall switch-controlledlighting outletin everyhab itable
roomandbathroom.
Canbeswitchedreceptaclexceptathroomst kitchens.
Hallways,Stairways Garagesvith Power
Min. 1 wall switch-controlledlighting outlet.
Outdoorentrance®r exitswith gradelevel accesshall havemin. 1 wall
switch-controlledlighting outlet.
Stairwaywith 6 risersor moreshallhaveawall switchat eachfloor level.
Storageor EquipmentSpacef10.70(3)
Min. 1 lighting outletcontaininga switchor controlledby awall
switchfor attics,underfloorspacesutility rooms,andbasement&/herethese
spacesreusedfor storageor containequipmentequiringservicing.



A Switchesandmetalplatesmustbegrounded314.28(C)& 250.110
87

ClosetLight Clearanceto Storage/ClotheClosets:410.16(C)
c ClosetStorageSpacet10.2
Vertically 6 rom floor or to thehighestclotheshangingrod andparallelto the
walls athorizontaldistanceof 2 4 fiom the sidesandbackof theclosetwalls,and
continuingvertically to theclosetceiling parallelto thewalls atthe horizontaldis-
tanceof 1 2 ar thewidth of theshelf.
1 2for surfacemountedenclosedncandescerr LED luminaires.
6 dor surfacemountediuorescentuminaires.
6 dor enclosedecessethcandescerdr LED luminaries.
6 dor recessefluorescentuminaires.
Surfacemountedluorescenbr LED luminairesdentified to be
installedwithin theclosetstoragespacas allowed.

Too T Too To I

300 mm (12 1n.)
or sheif width

300 mm {12 in.}
or shelf width

300 mm C” (12in.
1.8m (6 1) {12in.} “ or shelt
or 600 mm l width

rod height - [%(24 in.) I
- |

600 mm|

%24 in.)

r

\\\/“>

S~

ClosetStorageSpace
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