DECK LATERAL LOAD CONNECTIONS TO MEET
' THE 2009/2012 IRC FOR MULTIPLE CONDITIONS
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Conditign C — Floor Joist is a Weod Truss or I-Joist

The DTT2 must be instalied on a minimum 2x wood member. Some wood truss and |-joist manufacturers have developed details to
aftach a horizonfal 2x member to their product to transfer a 1,500-b. lateral load, Contact the manufacturer of the engineered floor
component for mare information.

Condition D - Top of Deck Steps Down Below Top of Floor

The DTT2 may be installed with as little as 4" of vertical overlap hetween the floor joist and deck joist depths. Note that the code
prescribed connection between the deck ledger and band joist to support gravity loads will require much more overiap. When a step
down results in a deck ledger that is attached to a concrete or grout-filled CMU foundation wall, the DTT2 may attach to a %' diameter
anchor rod that is attached to the wall (ledgers are not permitted fo be supported by stone or masonry veneer). The anchorage and the
wall should be designed to support a 1,500-1b, lateral toad (see Figurs 5).

Fasteners between deck ledger and E
supporting structure are not shown for clarity
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Sondition E - No Access to the Top of the Floor Sheathing

When the floor sheathing to joist nailing specified in the IRC cannot be installed,
an alternate connection capable of transferring 1,500 Ibs. to the floor sheathing
is required. Simpson Strong-Tie has evaluated the A35 framing angle installed
with SPAX® #6x %" pan head, full-thread screws™ in 2" minimum plywood or
0SB sheathing. The installation shown in Figure 6 has an allowable lateral load
of 425 Ibs. per A35 (based on a 3.0 factor of safefy). Use four A35 framing
angles to meet the 1,500-1b. requirement. When fastened to fuil-height blocking
{see Condition B}, use at least-two A35 framing angles on each block,

Bdx1V%" Nails
into Floar Joist

or Blocking
Condition F - No Access to Floor Joist Figure 6
Where a positive connection to the primary structure cannot be made or
verified during inspectian, the IRG requires the deck to be self supporting. Availahie Threaded Rod Sizes
Summary § Mnde[Nn | Dia. "..‘-"".‘"9“?- 5 'Fi‘ii'isgﬁ""" i
The IRC prevides an approved method to resist the lateral loads that can e ) iy
result from wind-, seismic- or occupant-related forces acting on a deck ATRYx18HDG % 18 HDG
when it is supported by attachment to a ledger. However, as demonstrated ATRY:X36HDG % 36 H0G
not alf framing conditions are addressed. When the conditions listed here jx .12 . :
exist, consider the versatile DTT2 holdown fo transfer lateral loads to the ATRVXIGSS | % .|~ 18 . | Stainless Stecl,
supporting structure. Refer to the current Wood Construction Connectors ATRYAXI6SS | "% ' | - 36 < | Stainless Steel” |

catalog for holdown installation information.

*Call (888) ABC-SPAX for local avaifability of SPAX #6x'4" pan head, full-thread screw (part #0111010350135).

This Iochinical bullefin 1s effécive il Jine 30, 2013, and reflects Information avaitahlé as of May 1, 201
This informatian is ipdaied periodically and should not be refied upon after June 30, 2013; conlact.”
Simpson Strong-Tie for current information and limiled warranty or see wing. slronglie.com...

800-899-5099
www.stronglie.com.
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'DECK LATERAL LOAD CONNECTIONS TO MEET
THE 2008/2012 IRC FOR MULTIPLE CONDITIONS

Page 1
Background e o

When decks are supported by attachment to an adjacent structure, the International Residential Code® (2000 through 2012 IRC) requires
a positive attachment to that structure to resist [ateral (horizontal) loads. These loads can result from wind or seismic forces acting on
a deck or from occupants on the deck moving around. If the band joist, deck ledger or deck joists were to pull away from the primary
structure as a result of lateral forces, the deck would not be supported for gravity (vertical) loads and would fikely collapse (see Figure 1 ).

To prevent this, the 2009 and 2012 1RC include an approved method o resist these latera loads.
The method calls for holdown devices with a minimum ailowable load of 1,500 tbs. to be
instalted in at feast two locations per deck. The holdawns connect a deck joist to a floor
joist in the supporting structure that is nailed to the floor sheathing above (see Figure 2).

The Simpson Strong-Tie® DTT2 deck tension tie may be used in this ¢ritical connection

assembly to satisfy the provisions of the IRC and the AF&PA Prescriptive Residential
Wood Deck Construction Guide (DCAB). Versatile and cost-effective, the DTT?
fastens quickly and easily using Simpson Strong-Tie Strong-Drive® SDS screws,
which install with no pre-drilling and are included with each O'TT2 connector. The
DTT2 is available in ZMAX® coating (DTT2Z) and stainless steel (DTT25S).

Sheathing
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Figure 1 y . - Deck Joist

Figure 2

Conditions Not Shown in the IRC

The 2009/2012 IRC detail does not specifically address some common framing conditions. When these are encountered, alternate
methods of construction must be approved by the building official to ensure they satisfy the intent of the code and are at least equivatent
to the prescribed method. Several alternate construction methods are shown here and are subject to approval by the building official.

Condition A — Floor Joist Framing ' e

Does Not Line Up with the Deck Joist ] J‘x ;L%”;:gf,ﬁg“,?& A
The DTT2 may be installed with a maximum .| | Shown for olarity |

allowable offset of 114" when the tes are installed at

least 18" apart. Larger offsets may require an . " Floor Joists
additionat deck joist be added to line up with the - ﬁr brTz Ful Height | X\"_ oTr2
floor joist (see Figure 3). E “‘ Blacking |23 l

- . . Floor b
Condition B - Floor Joist Framing is dolst | - e
Perpendicular to the Deck Joist 18 Min e .l D

- i ) Het— 15" Dia.

Full-height blocking between joists is a common g’f lgf{_sef 4 Threaded Bod
construction method when lateral load is applied oncon Hoor
perpendicular to fioor framing. The blocking for this Band Joist Sheathing —a-+. Band Joist
application would have to extend into the floor Nailing '

framing far encugh to permit enough fasteners from
the floor sheathing to transfer 1,500 |bs. An 8d
common nail (0.131"x 24"} through 234" wood
structural-panel floor sheathing (G=0.50) into SPF
or better blocking (G =0.42) has an allowable lateral
design value of 131 Ihs. (1.60 load duration factor™).
This installation would reguire 12 nails through the
floor sheathing into the blocking. 1t is recommended
the blocking extend inta the floor at least two joist
bays and the DTT2 be installed in the furthest
blocked bay (see Figure 4). When nails into the floor
- sheathing cannot be instalfed, see Condition E.

Deck Ledger Deck tedger

) il
DTT2 Deck Joist

Figure 3 Figure 4

* A load durafion facfor of 1.60 corresponds to a 10-minute durafion of maximum load, adjust for other durations.
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TABLE R502,2.2.1

FASTENER SPACING FOR A SOUTHERN PINE OR HEM-FIR DECK LEDGER

AND A 2-INCH NOMINAL SOLID-SAWN SPRUCE-PINE-FIR BAND JOIST®!5
{Deck live load = 40 psf, deck dead load = 10 psf}

FLOORS

JOIST SPAN 6" and less 61" to &

81" to 10/ | 10171012 | 1217fo 14’ | 14"1"t0o 16" | 16" to 18

Connection detalls

On-center spacing of fasterers® ®

If, inch diameter lag screw with 13/, inch
2 3
maximum sheathing® 30 23 18 15 13 1 19
1f, inch diameter bolt with '3/, inch maximum
2 n
sheathing 36 36 34 29 24 21 19
1/, inch diameter bolt with 1%/, inch maximum
2 3
sheathing and !/, inch stacked washers™" 36 36 29 24 2 18 16

For SE 1 inch = 25.4 mm, 1 foot = 304.8 mm. | pound per square foot = 0.0479kPa,
. 'The tip of the lag screw shall fully extend beyond the inside face of the band joist.

The maximum gap between the face of the ledger board and face of the wall sheathing shall be '/,”.

. Lag screws and bolts shall be staggered in accordance with Section R502.2.2.1.1.
. Deck ledger shatl be minimum 2 x 8 pressure-preservative-treated No.2 grade lumber, or other approved materials as established by standard engineering practice.

‘When solid-sawn pressure-preservative-treated deck ledgers are attached io a minimum [ inch thick engineered wood product (structural composite lumber, lami-
nated veneer lumber or wood structural panel band joist), the ledger attachment shalt be designed in accordance with accepted engineering practice.

. A minimum 1 X 9, Douglas Fir laminated veneer lumber rimboard shalf be permitted in leu of the 2-inck nominal band joist.
. Wood structura panel sheathing, gypsum board sheathing or foam sheathing not exceeding 1 inch in thickness shali be permitted. The maximum distance between

a
b.
¢, Ledgers shall be flashed to prevent water from contacting the house band joist.
d
e
f.

= oos

the face of the ledger board and the face of the band jeist shall be 1 inch.

FLOOR SHEATHING NAILING AT
6 IN. MAXIMUM ON CENTER TG
JOIST WITH HOLD-DOWN

g —— — —

BOLD-DOWN OR SIMILAR
TENSICN DEVICE
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+ +

FLOOR JOIST —f

For S 1inch=25.4 mm.

FIGURE 502.2.2.3
DECK ATTACHMENT FOR LATERAL LOADS

R502.3 Allowable joist spans. Spans for floor joists shall be in
accordance with Tables R502.3.1(1) and R502.3.1(2). For
other grades and species and for other loading conditions, refer
to the AF&PA Span Tables for Joists and Rafters.

R502.3.1 Sleeping areas and attic joists. Table
R502.3.1(1) shall be used to determine the maximum allow-
able span of floor joists that support sleeping areas and

2009 INTERNATIONAL RESIDENTIAL CODE®

\— DECK JOIST

attics that are accessed by means of a fixed stairway in
accordance with Section R311.7 provided that the design
live load does not exceed 30 pounds per square foot (1.44
kPa) and the design dead load does not exceed 20 pounds
per square foot (0.96 kPa). The allowable span of ceiling
joists that support attics used for limited storage or no stor-
age shall be determined in accordance with Section R802.4.

113







TRUCTION

SPECIFICATIONS

ACCORDING TO LR.C. 2800
AN lspnber used for struchrs framing is to be pressure treated lumber.

All metal fasteners, comnectors or other hardware in dircct contact with any preservative freated
lumnber shall be staipless stzel type 364 or type 316 or have a galvanized coating that complies
with ASTM A123 (comnectoss) or Al33 (fastegers) Class D Standards for Fasteners and
Hardware. The connecters and fasterers must be made of the seme material for compatibility.

CIRDER SPANS: refer to Table No. 502.5(2) for supporting one floor only.
Refer to Table 502.3.1(2) for allowable flocr joist spans that support all areas cther then sleeping

and attics provided that the designed Iive load does not exceed 40 psfand e designed dead load
does not exceed 10 psi

BSARING: The ends of each joist beam or girder shall not have not less than 1 % inches of

bearing on weed or metal and not fess than 3 inches on muasonry.

Fleor systems having joists framing from opposite sides over bearing support shall be tied together
by lapping joists a minimum of 3 inches or with a weed or metal splice, or by continuity of floer
shesthing overlapping the ends of joists at least 3 inches, or by other approved methods, Face nail
overlapping joists togsther with 3-10d nails.

Joists framing imto the side of a wood girder shall be supported by approved framimg anchors or on
Tedeer strips not less than nominel 2 inches by 2 imckes or on properly sized joist hangers.

CANTILEVER: Crly up to 2 fect cantilever aflowed.

FOOTER; The footer shall be § inches in depth by 12 inches in diameter to support 4” x 47 posts.
Posthole depths will be a mimimum of 30 inches {C.0.L. Codified Crd. 1361.09)

HANDRATLS, GUARDRAILS and STATRS: Geardrails (Secticn R316) are requized where any
porticn of the deck is greater than 30 inches above fimish grade, Hondrails (Section R315}are
required on stairs with 3 or more risers. Stairs (Section R314) shall be a minigwzm of 36 inches
wide. Treads are to be 2 minimum or 1¢ inches measured nose & mose and risers shafl be a
macrmm of 7 % inches im beight.

COLCED %57/




JOIST SIZZE

The spancf 2 joist is measursd from the centerline of bearing at one end of the
LT 'e canterline of bearing at tme oﬁhcr and does ret include overhangs.
: , : JICHRGR and FIGURE 2
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FIGURE 2: JOIST SPAN - FREE-STANDING DECK

RESIDENTIAL JOIST SPACING
JOIST SPACING fAX. CLEAR SPAN
2 X8 @ 18" cn center g-g
2x6 @ 24" cn center &-6"
2 x 8 @ 16" cn cenfer A2 -0
2 x 8 @ 24" cn cenier -3
2 x 10 @ 16" n cenfer 16 -5"
2 x 10 @ 247 on canter 14 - 47
2 ¥ 12 ® 16" en canfer 18- 11"
2 % 12 @ 247 en esnler 17r-5
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FIGURE 6: ATTACHMENT OF LEDEER BOARD-TO~
FOURIDATION WALL (CONCRETE OR SOLID MASDMRY)
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FIGURE 7: ATTACHMENT OF LEDGER BOARD-TO-
FOLUMNDATION WALL (HOLLOYW MASOMNRY)
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PROHIBITED LEDGER ATTACHMENTS

Attachments {0 the ends of pre-manufactured open web joists, to brick veneers, and to house
overnangs/bay windows are siFictly prohibited; see FIGURE & through FIGURE 10. In such cases the deck
shall be free-standing. Ses FREE-STAMDING DECKS on sheet 8.
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LEDGER BOARD FASTEMERS

All fastener types shall be spaced per TABLE 4 and installed per FIGURE 11. All fasterers shall be installed
with washers ard must be thoroughly tightened. Adegquacy of connections will be verified by cowmty

Inspactors. If a ladder is required to access the ledger board, one must be provided by the property owner,
permit holder, or their representative.
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?EGURE 11: LEDGER BOARD FASTENER
SPACING AND CLEARANCES S

TABLE 42 LEDGER BOARD FASTENER SCHEDULE
S (spacing),

Joist Span N
on center

- ip”
a8 - 1o a8
i’ - 147 &"
14' - 18 5"
greater than 18 4"
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i ts .
Thru-belts shall have a minimum diameter of Y2". Lead (pilot) holes for thru-
beits shall be ¥/:2" to % in diameter. Thru-bolts must be equipped with
washers at the bolt head as well as the nut.

Expansion Anchors 7
Use expansion anchers when attaching a ledger board to a concrate or sofid

rmasonry wall as shown in FIGURE &. Bolt diameters of the anchors shall be a
minimum of 1/2"; in some cases, this may require an anchor size of 3/s".
Minimum embedment length shall be 2-Y/.". Expansion anchors must have
washers.

Epocxy Anchors

When attaching to hollow masonry, fill the ceils with grout and use expansicn
anchors, or use one of the approved epoxy anchors listed in TABLE 5 and install
as shoewn in FIGURE 7. Epoxy anchors shall have @ minimum diarneter of /2"
and minimum embedment length of 3-1/:". Installation shall be in strict
conformance to the manufacturers’ instructions. Epoxy anchors must have

washers.

TABLE 5: APPROVED EPOXY ANCHORS

Manufaciurer Product
ITW Ramset/Red Head Epcon Acrylic 7
Hilti - HY-20

Lag screws shall have a minimum diameter of /2" and shall be hot-dipped
galvanized or stainless steel. Lag screws may be used only when the field
conditions match those shown in FIGURE 5. You must verify the existing

conditions im the field prior to applying for a building permit and
installing lag screws. Compliance with zil the reguirements herein is

critical to ensure the structura! stability of your deck. See FIGURE 12 for
lag screw length and shank reguirements. All lag screws shall be installed with

washers,

fzg sorews must be hot-
A A AP A A A A A dizped galvanizad or
. Ry i % 4 \ Y -_: % .‘.. ; 1 " \ i } slzintass sfasl Qﬂiy
7 SR , - E screw mst penslats
an o n : beyond band boardfrim
i-@———g—!.@ﬁ T2 shank tength must exisnd heough E : icist & minimum of 127
{ro fhresds} existing bend boerdiim joist ¥

FIGURE 12: LAC SCREW REQUIREMENTS

Lag screw instaliation requirements: each lag screw shall have lead (pilot)
holes dritled as follows: 1) drill 2 /2" diameter hole in the ledger board, 2) drill
a sp16- diameter hole into the solid connection material of the existing house.
DO NOT DRILL A /2" DIAMETER HOLE INTO THE SOLID CONMECTION

MATERIAL.

Asebrock & %’C@ wjes IEDEER EOARD FASTMERS
ARCHITECT s




FREE-STANDIMNG DECKS

Decks which are free-standing do not utilize the exterior wall of the existing
house to support vertical loads. Support at or near the house is provided by an
additional beam and posts. See FIGURE 13. Beam size is determined by TABLE 2

and TABLE 3.
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FIGURE 132
FREZ-STAMNDING DECK LATERAL SUPPDRT
OF FREE STAMDIMG DECKS

Free standing decks greater than 2 feet above grade shall resist lateral loading
and movemnent by one of the following methods.
1. Dizgonal Bracing: provide diagonal bracing as shown in FIGURE 14.
Bracing shall be located between posts paraliel to beams and bolted to the

beam and post as shown. Diagonal bracing shall also be located
perpendicular to beams and, in such cases, bracing shall be belted to the

post and joist above the post location.
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FIGURE 14: DIAGONAL BRACING REDUIREMENTS

JiciAsebrook & Co, | o FREE-STAMDING DECKS
AJNARCHITECTS |




2. Artachiment To Howusse? jateral support 1S provided by the atiachiment of the deck nim oISt 10 the exsting
house as shown in FIGURE 15. The ems*mg exterior wall must have sheathing consisting of structural weoed
panels with a minimurn thickness of ,’a , end the fasteners shall attach to an existing band beoard or wall
stud. The deck rirn joist may also attach to @ masonry or concrete wall, but not to a brick veneer. YOU
MUST VERIFY THIS CONDITION 1IN THE FIELD PRIOR TO UTILIZING THIS METHOD. Fasteners shall be 167

on canter and must pensirate exdsting wall studs. See also the provisions noted on sheet 6. Flashing

OvErT

the rim joist is raguired and must be instalied in accordance with the flashing provisions notad on shest 4.

For rim joist size and reguirements, ses sheet 10,

MJ\FT
ederior shesthing  ——s=j
mi

~remove siding at im joist

lccation pricr to instalistion
continucus flashing
with drip edge

i i 1

exiEing vwall ————ts

festenes & 16 o0

2t el JiEl

beam & post ———8mn
L

FIGURE 15: ATTACHMENT 7O HOUSE LATERAL SURPFORT

JOIST HANMGERS

Jeist hangers, as shown in FIGURE 16, shall have a
Minimum capacity of 1000 lbs. Joist hangers used
Shaill be manufactured for their intended lomber size.
Joist hangers shall be galvanized with 1.85 oz/sf of
Zinc (G-185 ceating) or shall be stainless stesl.

J0IST-FO-BEAM COMNELTION FIGURE 16: TYPICAL J0IST HANGERS

Each joist shall be attached o the beam as shown in
FIGURE 17. Mechanical fasteners shaill be gaﬂvamzed with 1.85 oz/sf of zinc (G-185 cozting) or shall be

stainfess sieel.
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FIGURE 17: JOIST-T0-BEAM DETAIL
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Altitach a continuous fim joﬁs’c to the ends of joists as shown in FIGURE 18, Flease nete: rimn joists are
requirad at both ends of joists assccisted with frez-standing decks. Minirnum fim joist dimensions shall ke
equal to the dimensions of the joisi.
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Bujlt-up beams shall be assembled in acoordance with FIGURE 13, The nailing pattern shall be staggered as
showr. .
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FIGURE 19: BUILT-UP BEAM DETATL
POST-TR-BEAM REQUIREMEMTS

The post-to-team connection may be accomplished by notching the 616 post as shown in FIGURE 20. All
thru-boits shall have washers at the boit head and nut. All post sizes shall be 66, and the maxdmum height
shall be 14'-¢".

E212% 0 o] | | 2407 s, rwrhalts
Hgs et W wasers
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&y ;\\}\*»*gtcr pomie
FIGURE 20: POST-TO-BEAM REQUIREMENTS
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FOODTINGS

See FIGURE 21 for footing size, fooling thickness and post attachment options
and requirements. All footings shall bear on solid ground; bearing conditions
shall be verified in the field by County inspectors prior to placemnent of concrete.
Footings closer than 5'-0" to the existing exterior house wall must bear at the
same elevation as the existing wall footing. Do not construct footings over
utility lines or enclosed meters.

Pre-manufactured post anchors shall be galvanized with 1.85 oz/sf of zinc (G-185

coating) or shall be stainless stesl.
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 GUARD REEUIREMEN?S
Decks less than 30" above grade are not reguired to have & quard; however, if one is
installed, it must mest these reguirements. All guards shail be constructed in strict
conformance with figures herein; any deviations require a plan submission.
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yy pre-fabricated woed, plastic or manufactured guard systemn puschased from a home center store, lumnber
;ompany or similar will also require a plan submission. The rail cap is designed to withstend a concentratad load
% 200 LBS anywhere along its length; the infill area is designed to withstand a horizontal load of 50 LBS on a

iguare foot area.
sUARD POST ATTACHMEMT: Guard posts shall be spaced per FIGURE 22 and attached per FIGURE 23 through
IGURE 26. ' ' .
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FIGURE 23: GUARD POST ATFACHMENT DET. AL
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FIGURE 24: GUARD POST TO OUTSIDE JOIST DETAIL
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FIGURE 25: GUARD PDST TO RIM JOIST DETAIL, DPTIONM 1

As shown in FIGURE 26, cuard posts may be atiached to the outside face of the
rim joist. However, in this condition, and in addition to the attachment
requirements shown in FIGURE 18, the rim joist must be fastened to the next
adjacent joists with 20 gage. stud tie plates attached per the manufacturar's
instructions with hot-dipped galvanized or stainiess stee! fasteners. Stud tie
plates must be gelvanized with 1.85 oz/sf of zinc (G-185 coating)} or shall be
stainless steel. Look for medel number SP1 in a Zmax coating from Simpson
Strong-Tie or model number SPT22 in a Triple Zinc coating from USP. Ef you
ars unable v use stud tie plates im this condition, you must follow the

requirements of FIGURE 25.
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FIGURE 26: GUARD POST TO RIM JOIST DETAIL, OFTION 2
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Stairs, stair stringers, and stair guard shall mest the seguirercents shown ir FIGURE 27
throngh FIGURE 33. All sicingers shall bs 2x12.
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FIGURE 27: AND RISER DETAIL
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FIGURE 23: STAIR STINGER REQUIREMENTS
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FIGURE 39: STAIR GUARD REQUIREMENTS
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FIGURE 31: STAIR STRINGER CONNECTION DETATL
REQUIREMENTS

Al stairs with 2 or more risers shall have a handrail on one side. Handrails chall ke graspabie and shall be composed of
decay-resistant and/or comesion Tesistznt material. The hand grip portion, if circalar, shafl be between 1-1/4” and 2-
1/£” in cross section. Shapes other then circolar shall have a perimeter dimension between 47 and 6-1/4" with a
mazimam c1oss sectional dimension of 2-1/47. All shapes shall have a stooth serface with ne sharp comers. Handrails
shall rem contimuousty fom a point directly over the lowest riserto a point divectly over the bighest ricer and skafl
return to the guard at each end; see FIGURE 33. Hardrails maybe interropted at grerds posts only at 2 bum in the stk
Se= FIGURE 32.
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STAIR REQUIREMENTS
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Stairways shall have a light source located at the top landing such that all stairs and
landings are illuminated. The light switch shall be operated from inside the house.

_ CHIMNEY OR WINDOW

All members at a chimmey or bay window shall be framed in accordance with FIGURE
34. Headers with a span length greater 6°-0” reguire a plan submission.
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FIGURE 34: REQUIREMENTS FOR FRAMING AT CHIMMEY OR BAY WINDOW
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