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TROPICAL FOREST PRODUCTS DECK
AND ATRINGER MATERIAL SPANS
STRUCTURAL REVIEW & CALCULATIONS

Structural engineering calculations have been prepared which evaluate the performance of the product based on
comparative and/or rational analysis to qualify the following design criteria:

Maximum allowable stringer span and decking span.
Maximum allowable beam spans based on various combinations of dead, live, wind / snow loads for

decking applications

Note: evaluation is for spans of product only. No connections or designs of any systems are included in this
evaluation and shall be performed by others on a site-specific basis using these base criteria as a guide.

Material Sizes:

The BLACK LABEL decking system is a variety of tropical hardwoods that can be used with the following sizes:

Deck Thickness:
o 0.75"
o 1
o, “1.5¢
o x25¢
o | 35¢

Beam and Stinger Sizes (Actual):
o 1.5"x5.5" 15"x7.25",1.5"x9.25",1.5" x 11.15”
o 2.5"x55"25"x7.25",2.5"x9.25",2.5" x 11.15”
o 3.5"x5.5"35"x7.25",3.5"x9.25",3.5" x 11.15”
o 5.5"x5.5"55"x7.25", 5.5 x9.25", 5.5" x 11.15”
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General Notes:

1)

2)

9)

This system has been designed and shall be fabricated in accordance with the definitions and requirements
of the 2015 International Residential Code and International Building Code including considerations
pertaining to the use of Naturally Durable Wood.
This document has been developed specifically to address the technical performance of BLACK LABEL
brand products only and should not be relied on for products which cannot be verified as carrying the
BLACK LABEL™ brand through confirming documentation.
Engineering express is not certifying any wood species parameters without applicable testing proof. The
minimum required thresholds are shown below. These thresholds must be verified separately and are by
others, and assuming all the parameters can be proven by the manufacturer, only then can we confirm
these span charts valid for the intent of the Code.
BLACK LABEL — Naturally Durable Hardwoods Species shall meet the following minimum technical
standards.
a. Material shall be graded as per BLACK LABEL Grading Standards defined as Premium Select,

FEQ, COM SEL/FAS
Shall be tested to NFPA class B or better Fire Rating as per ASTM E84 testing standards
Shall be tested to US Forest Products Laboratory Class 2 or better durability rating
Shall be tested to meet or exceed minimum structural properties as per ASTM D245
Modules of elasticity shall be independently verified per code to be equal to or greater than the
below
Shall be certified to meet or exceed minimum Allowable design values listed below:

¢ A minimum Bending Strength (Fb) of 2100 psi

¢ A minimum Modulus of Elasticity (E) of 2180 ksi

¢ A minimum Compression Parallel to Grain of 1700 psi

¢ A minimum Compression Perpendicular to Grain of 1030 psi

¢ A minimum Shear parallel to Grain of 305 psi

¢ A maximum Density of 70 Ibs. / cu. Ft.

¢ A minimum Specific Gravity of 0.67
These are a sample of the species list we used under our analysis, and their required properties (including
but not limited to:

a. BLACKLABEL™ Ipe, Garapa, Cumaru, Tigerwood, Jatoba, Angelim Pedra, Purpleheart,
Massaranduba, Balau, Ekki

®ao0o

el

IN ALL CONDITIONS IT IS THE RESPONSIBILITY OF THE PERMIT HOLDER TO ENSURE THE HOST STRUCTURE CAN
WITHSTAND THE RATED FORCES BY A COMPLETE SITE-SPECIFIC DESIGN BY OTHERS.

THIS DOCUMENT IS NOT TO BE CONSIDERED A DESIGN APPROVAL AND IS INTENDED AS A DESIGN AID TO
OTHERS ONLY.

NO WARRANTY OF ANY KIND, EXPRESSED OR IMPLIED, IS OFFERED BY THIS ENGINEER AS TO THE INTEGRITY
OF THE HOST STRUCTURE TO CARRY DESIGN FORCE LOADS INCURRED BY THIS SYSTEM.
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New Stringer Length (in.)
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larger stringer spacing, both the stringer and beam must be
a.

Stringer Spacing for the table is at 24” on center (o0.c.). To use
adjusted as follows:

1.

GENERAL NOTES:
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TABLE 1: BEAM & STRINGER SPANS
WITH < 1.5” DECK THICKNESS
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Stringer Spacing for the table is at 24” on center (o0.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be

adjusted as follows:

Min of:

New Stringer Length (in.)

a.

TABLE 2: BEAM & STRINGER SPANS

T g 4% 8 TLTL£INSP 3 _
e 5§ 2L 5 222258500
O v O Q ~0 -0V ® - O -
0 2 6 c E 9-g=cagtcg
L o £ - M = O cO c o c ]
J4 ¢ 17 E Oc®caSax>o
2 22 ¢ St g JdgI3RMEoSSE
£~ b5 32 VN8 ® 0000cLD”Y o
Fo= > g o 5 v =Z2=2 a=-2E g
chl”\) T O I o dtdte”%ma e
D Q0 @ a8 & QevwadwaPscl B ueds ¥32Q
c = = (= < = < = = L Q
) =3 = [@hret i [ P = = >
(5] o I £ =10 % °
.rﬂ. — on.v Sy _ m m n (%] ) = 0=0® w @ o |
ol e s rodn 8 5% E 2308582°% 3 , R
g~ Sec&Eln o S0 § cE£.5£.38g8 2
= © E0Cmed B S5 © 6>5%308Tv>5 T
N7t BREERD £ » 25 © 5Y5I°cEde
£ 25 s59QegTE b 2 & 232dg95°%5 3 5
© E£7[y 2852588 ¢ K38% e, BJITISQERE = &
cHY 558423393  SSs8J35 Sp3:%8Ego 3 e g
S €= 22520 05O TS o020 TZgEZgBcge <c dupeds 133un) ] 3
P ) OO.nenv,m) S35 5N c TCoO 2T a0 ®lg 7] s <
o (0N E + 85=4 S © cC = Oeoeause Py o
"8 o nwu9OZLISE Ao8Ngl ==9=888ax 2 £ 3
3 2 wlg v £ =5 aeredE, QEoE =g a 2 =
AR P 3 O e I o =] L E2 56 352 E8QS8Z @ ® S
& TE 4368 JdWod¥ES>0- JdoTuog=uval o &
o3 Bs238 +++85%5® | oLs w7 7 2
] 5 e o 0o e 8T .- + * O 4 [2] T =S o a c
=@ = 1@ ba__mgLLLG....mSm..m D2 ®°2LE o W
5 233880885258 BEegafati w
Z s aMWmMLLLLwIMD.mn .‘m:ﬂm%ﬂmao.WMe%d .
VDO SOFFFFS53wl. homo = 50207
- o T AQ ,mf Smw.lds ed%)dh.w | j\
o 3] S g5Eo BT S0 2 2L2ESES | !
="sFsE @ i O BB BE S I e AT I — (
— — = e |
a8=% Sd2485% Hhe8emG o DersLtad f
% 5
o~ © < ) ©o ~ © 2 IS
= A
o
Q
Q
=2
(%]
WGCh | WGP | b9 | L | abmBb | W8k | W9 | WbnZL | ubm6L | P02 |WOLSS) | W89 | wbmiLL | ubmBL | ubbelZ | W8-89 | WpnLL | Wb=BL | w702 Wbl WSTHE X W8S
abnbb ubbabb | abs€L | adnbl | WSO | ubmEl | W€ |WObpL | WSRO | WO | WbnE) | Wbt [ubb-bL | WG9 [ W0L-8L | WCoL | Wbl | WGT9L | W9nLL |.0L-8L WSZHE X WLS'E
W76 | Wm0 | ubnbl | WPl €L | €0 | WEnbL | W9°2L | WGbL | WZnSE | ubnbb | ubbebb | W872L | Wlnk) | W0L=8L | W02l | W62l | W8-bL | W25SL [W0L-9L WSTLL X .52 m
WL | W0bL | W8 wl=6 bbb | abl=2 | 88 W66 | WEabl | g | W28 W6 | W06 | WPk [WOL-EL | W6 | WbL6 | WShbL | W92 [ WbL-EL WSTLL XS m
$ WSubl | W21 | WE-EL | WL | W8-St | .WS-Ch | WE-EF | WEabL | W8-Sl | W89 | WO-Ek | WB-EL | uEb) | 487G | L0-8L | 6-EL | uE-bL | 8-Sk | w89k | .0-8L WST6 XSS N
M wl= W0L=6 | 6-0L | W0~CL | .9-€l | 40-0L |ubb=0L | W22l | W9~EL | Wb | W60 | ul=bl | w€-CL | W9-EL | u97GL | u8-bL | W€-2L | W9-EL | WbmPL | W9-SL WST'6 X .S°C _
m W8-.L W78 a6 | WC 0L | 6700 | WS-8 «£°6 | 0L |ablabl | W0Lo2L | ubn6 | W0L56 | S0L | W05CL | WOLSEL | ubl=6 | 4970L | uboZL |wOb-Zh | WOLmEL WSC'6 X WS w
m WG | W59 P SV Y A SV A P 1) «3-9 v 40-8 W6 | W0 | O VAN al=8 W76 | WS | W8 W8 wG6 | €501 | W9 kL w526 X uS'E
.vln W8 | 876 | Jt0L | WSkl | W2l | 676 | 0L | WCbl | WbZL | W€ | W80 | 6701 | WChbL | Wbnel | ulabl | W670L | W2hbL | WPl | WbREL | bl WSTLX WSS
] STl W8l W58 #5786 | WZ°0L | WOL-L | L8 al=8 | 270L | bl | S8 W8 W6 [ WL70L | Wbl | W26 wl=6 | 70l | wEabl | ub2) WSTLX.LSE
w
;D +0-9 w9-9 rréay A 40-8 WC"\6 wl=9 P ) ub=8 JF6 | ulm0b | Wlnd w84 W8 WG-6 |.0L-0L | 6L W8 «G-6 | 470l [.0L-0L WwST'LX .S s_
m W8p W0-S «9-S W9 &4 uk=S VAR «€-9 W€l | abbnl | 9S8 | Wbl=S | W9 W€l | wbl=8 | «0-9 hat] M al s ub-8 «0-6 WSTLX WS} <
Vi «6-9 Wl | 0L | W98 w6 WSl | 0L | W98 W8 | w8 | BL w8 W98 JS6 | W80l | 28 «9-8 S8 | ull-6 | .80l WSS X W§°S m
_ul.u W66 | W08 | &9 WL W08 | ubl=S | 99 Wl .0-8 W9-8 WG9 [ Wbl=9 | W&l W08 W8 | b9 | Ed .,o-,m‘ .ww-.w uC-6 WS'G X .5'€ m
M ....n.mv Jv | WSS J£0-9 W07 J0-S WIS W9 wnl WL WSS [0S | W29 W ..N._w Y WOb-G | &9 weil WANA uCn8 W56 X .5
P Tt o R 0| 5% sl P -4 S8 WG5S | W08 | W W67 W95 W.0-9 ran4 SO Wb W9S 46-9 WP | W0k | LS W22 | W0L-9 WSS
Wbk | W0mZr | womor | w08 | .0m9 | w0nEk | 00k | u0e8 | W08 | u0ns | W90 | w06 | W0n8 | W09 | L0 | L06 | u0n8 | W0°9 | u0nS | u0np | snwdswis | ssauyolyl
WSZ°L X uS'S © YIONIILS WST'L X WS © HIONRILS WSZ°L X 45T © HIDNRILS WST'LX uS°L @ HIONRILS SIS ULS ¥99Q .S°L
4Sd 001 T (SISO NITMITT WYIT TTONIS) NVdS Wvag "~

TYNIWON LON 1VNLDV 38V S3ZIS TV«

Page 6 of 20



Stringer Spacing for the table is at 24" on center (0.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be

adjusted as follows:

New Stringer Length (in.) = Min of:

a.

C Lasz*tl
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TABLE 3: BEAM & STRINGER SPANS
WITH < 1.5” DECK THICKNESS
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Stringer Spacing for the table is at 24" on center (o.c.). To use
larger stringer spacing, both the stringer and beam must be

1.

GENERAL NOTES:
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Stringer Spacing for the table is at 24” on center (o.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be
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3.

New Stringer Length (in.) = Min of:

larger stringer spacing, both the stringer and beam must be
a.

Stringer Spacing for the table is at 24” on center (o.c.). To use
adjusted as follows:

1.

GENERAL NOTES:

BEAM & STRINGER SPANS

WITH < 3.5” DECK THICKNESS
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Stringer Spacing for the table is at 24” on center (o0.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be

adjusted as follows:

Min of;

New Stringer Length (in.) =

a.

TABLE 8: BEAM & STRINGER SPANS

WITH < 3.5” DECK THICKNESS
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Stringer Spacing for the table is at 24" on center (o.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be

adjusted as follows:

Min of:

New Stringer Length (in.)

a.

TABLE 9: BEAM & STRINGER SPANS
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Min of:

3

New Stringer Length (in.)

larger stringer spacing, both the stringer and beam must be
a.

Stringer Spacing for the table is at 24” on center (o.c.). To use
adjusted as follows:

1.

GENERAL NOTES:

TABLE 10: BEAM & STRINGER SPANS
WITH < 1.5” DECK THICKNESS
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*ALL SIZES ARE ACTUAL NOT NOMINAL

SSINNDIHL XD3A .S'T S HLIM
SNVdS 43ONIYLS '8 INV3IF 'TT 31aVL

BEAM SPAN (SINGI £ BEAM BETWEEN POSTS) = LL 500 PSF
1.5" Deck STR SIZES STRINGER @ 1.5" X 9.25" STRINGER @ 2.5" X 9.25" STRINGER @ 3.5" X 9.25" STRINGER @ 5.5" X 9.25"
Thickness STR. SPANS 36" 40" 4'6" 5'.0" 56" 4'.0" 50" 6-0" 6'-6" 70" 40" 510" 60" 7.0" 8'.6" 4.0" 6'.0" 8'.0" 9.0" 10-6"
1.5" X 5.5 3-5" 3-2" 3-0" | 2-10" | 2'-8" 32" | 2-10" ) 2.7 2'-6" 2'.5" 3-2" [ 210" | 2-7" 25" 2-2" 3-2" 2.7 2-3" 241" [ 111"
8 2,57 X 5.5 45" | 4 |30 | 38 | 36 | 4 | 3 | 3 | 3 | 3 | g | 3 | 3 31" | 2290 | a4 | 3 | 20 | 2 | 2
35" X 5.57 52 [ 440 | 47 | 4 | a2 | 40 | 4 [ 300 | 300 | wee | 4u10r | g 311 | 3 | 3 | 4v0 | 3o | 3 | 32 | agr
E 557 X 5.5% 66" | 61 | 5.9 | 55 | 5.2 | 6ot | 55 | 520 | a9 | a7 | 6ot | 5os a1 | 4 | a2 | 6.0 |41 | 43 | 4o | g
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New Stringer Length (in.)

larger stringer spacing, both the stringer and beam must be
a.

Stringer Spacing for the table is at 24” on center (o.c.). To use
adjusted as follows:

1.

GENERAL NOTES:
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TABLE 13: BEAM & STRINGER SPANS
< 3.5” DECK THICKNESS
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Stringer Spacing for the table is at 24" on center (o.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be
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TABLE 15: BEAM & STRINGER SPANS

WITH < 3.5” DECK THICKNESS

GENERAL NOTES:

1. Stringer Spacing for the table is at 24” on center (0.c.). To use
larger stringer spacing, both the stringer and beam must be
adjusted as follows:

a. New Stringer Length (in.) = Min of;

3 Los3*t1 or 2 Losz*tl

i 5 = . (L ~Ts 1. tz tz
b PR =Y (rl |G Syl vl iyl i Worsl | o it et oy in):
w Y PRGN [RPPLRY POSRCRRCY PRt ) b. New Beam Length (in):
2 L Loy + 820 6
z & - ] K - L K| ) ey k - - . . (1]
o|fa|r 2 & Bl b iy bl iy b bk &y i
S:bh&h&hh¢§r?ﬁ§r§r¥r&‘v&& c. Where
| | [ = A o, I e Los = Original Stringer Length (in.)
o YR R R R A T o B e Lo = Original Beam Length (in.)
e ) i i e i il s Ml i i il i e t1 = Original Spacing (12 in.)
w = .
=] & e ~ - 3 L 1 N ] _ r o o .
Ezlezttliyhnlpagalzans v ol koD
Clela » o 3|® v o|x b b ol oo 2. Allloads and load combinations are determined using ASCE 7.
7 - DL =DeadLoad, LL =Live Load, SL = Snow Load, WLy= Wind
b 2l 2% 28|78 |55 blhsby Load, & WLu = Uplift Wind Load.
=z S T (S [ 1 = B T g2 Yo ) <) 3. Maximum total load (TL) determined from the governing case
S | Ry a2l % olrlbin tlnlsiels of the following:
L. [Te)
o] BIR &8ss d 3|43 TL=DL+LL
= ,, TL=DL+SL
g § ly R bls 58 yeaby % LYoy TL=DL*+ O.75'LL*+0.75*SL
= < |[FN ® ® 3w T by bbby bbb TL = 0.6*DL + 0.6*WLu
< | |ia = [ 4. Loads utilized for the table are as follows: DL = 40 psf or less,
™ | = 3 L0 |- | = z = = = = = = > s
E o2 : ® =<3 ;r : » jr “': Z [rd :"’ 2 2 LL = 500 psf, SL+WLg = 20 psf, where absolute uplift wind load
™M & ™ o ©w .
Al S, (WLy) is not greater than WL,.
[T} d AL q 3
wi 2N sllsn o bes [ lshes o [ sibataibeal o Vst oot 5. Deflection limits for stringer and beams are determined as
gg&?z\'né#ééi}dzﬂ#iﬁii\'-ﬁl\‘iﬁ follows:
n Stringer — Live load deflection is limited to L/360, total
& 5l % & ol ¥ % T 2% bl by deflection is limited to L/240, where L is the span length.
) o bt DN Y o] (e Kl vt 3 i i e S Beams — Live load deflection is limited to L/360, total
= i Fh i il i NET T deflection is limited to L/240, where L is the span length.
bt bl FURET R0 (i ¥ BRI i R 2 i g B 6. Stringer and beam capacities are shall be independently
¥ verified to meet Allowable Design Values described on page 2.
] 2l $ T Ely v nlyn o nlbn b 7. Ifabeam is provided as anintermediate stringer support (Mid-
MEE MR RIS -2 - S - Beam) then its span selected above, or modified by note 8,
W == T - =% R should be multiplied by 0.60 for a dropped beam and 0.70 for
olel® 2 T dlb kb 5l 22222 a flush beam.
o i Sl | S| s s R Ml il e A\ 8. Regquired wind pressure shall be verified by others.
o z
El2I2 K b ol p oS n b bbb =
HHE IR IS B RS S ECRN S
ey L 2oy ER by hy
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Stringer Spacing for the table is at 24” on center (o.c.). To use

1.

GENERAL NOTES:

larger stringer spacing, both the stringer and beam must be

adjusted as follows:

New Stringer Length (in.) = Min of:

a.

Stringer Span

TABLE 16: BEAM & STRINGER SPANS
WITH < 3.5” DECK THICKNESS
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