WHT CE

Angle bracket for tensile loads
Bright zinc plated carbon steel three-dimensional perforated plate

COMPLETE RANGE

4 sizes combined with 4 different washers
determine 10 possible configurations, that can
meet any static performance target

SPECIAL STEEL

S355 (Fe510) steel ensures
high tensile strength

FIELD OF USE
Timber-to-concrete and
timber-to-timber tension joints
for panels and timber beams

OVERSIZED HOLES
CLT (Cross Laminated Timber) e ) .
Eramed structures Holes with increased diameter permit to
(platform frame) obtain higher strength values and facilitate the

wood-based panels installation of the fastener

LVL (Laminated Veneer Lumber)

solid wood CERTIFIED SAFETY
glulam (Glued Laminated Quality is proven by testing on the product
Timber) and the related fasteners (nails, screws,

threaded rods and resins)




STRENGTH

S355 steel, lateral reinforcing flanges,
bigger holes and the increased
number of nails on the flange ensure
high strength values also in case of
partial nailing

SEISMICAND STIFFNESS

Within the X-REV research project
framework, the product and the
related fixing elements were tested
under static and cyclic loading,
providing stiffness parameters (Kser)
and ductility levels

OPTIMIZED APPLICATIONS

The 4 versions can be combined
with one or more washers to allow
designers and carpenters to find

the suitable application, on both
solidwood

(CLT - Cross Laminated

Timber) and framed (platform frame)
panels.




CODES AND DIMENSIONS

WHT

code type H [in] hole [in] ny @5 [pcs] s [in] pcs/box
- WHT340 WHT340 134 11/16 20 0.118 10
e WHT440 WHT440 17.33 11/16 30 0.118 10
WHT540 WHT540 21.26 14/16 45 0.118 10
WHT620 WHT620 244 15/16 55 0.118 10
H
WHT WASHER code type holen] s WHT340 WHT440 WHT540 WHT620 pcs/box
ULS505610 WHTBS50 23/32 0.393 - ] o - 1
@ ULS505610L  WHTBS50L 14116 0.393 = = ] = 1
ULS707720 WHTBS70 14116 0.787 - - - . 1
ULS707720L  WHTBS70L 15/16 0.787 = = = ° 1
EXTERNAL LOADS MATERIAL AND DURABILITY
= r WHT: S355 bright zinc plated Fe/Zn 12c carbon steel.
1 1 WHT WASHER: 5235 bright zinc plated Fe/Zn 12c carbon steel. To be used in Service class 1 and 2
T T (EN 1995:2008).

L FIELD OF USE

Timber to concrete joints %
|

OSB to concrete joints
Timber to timber joints
OSB to timber joints
Steel to timber joints

ADDITIONAL PRODUCTS - FIXINGS

type description d [mm] support

LBA anker nail [ 4 I
1BS screw for plates (- 5 INRREN
VIN-FIX PRO chemical anchor ) M16 - M20 - M24 s
EPO-FIX PLUS chemical anchor M16- M20 - M24 o0°5%5% %00

K0S bolt {—\— M16-M20 w




GEOMETRY

0.04 0.04
bt

*| T0.04

)

D, 2,

INSTALLATION

MINIMUM DISTANCES

partial nailing
1 2

total nailing

D
==
H | hgf hm\n
=
do

1 : 2
Drilling of the
concrete support and

Injection of the
chemical anchor

hole cleaning into the hole

WHT ANGLE BRACKET WHT340 WHT440 WHT540 WHT620
Height H [in] 13.386 17.323 21.260 24.409
Width B [in] 2362 2362 2.362 3.150
Depth P [in] 2480 2480 2480 3.268
Thickness s [in] 0.118 0.118 0.118 0.118
Hole position in timber h  [in] 1575 2362 1.575 1575
Hole position in concrete m [in] 1378 1378 1378 1.49
Flange holes @ [in] 0.197 0.197 0,197 0.197
Base hole 0, [in] 0.669 0.669 0.866 1.024
WHTBS50L WHTBS70L
WHT washer type - WHTBS50 WHTBSS0 WHTBS70
WHTBS WASHER WHTBS50 WHTBS50L WHTBS70 WHTBS70L
WHT Angle bracket type WHT440 / WHT540 WHT540 WHT620 WHT620
Width Bz [in] 1.969 1.969 2.756 2.756
Depth Pz Iin] 2.205 2.205 3.031 3.031
Thickness sg[in] 0.394 0.394 0.787 0,787
Washer hole 0; [in] 0.709 0.866 0.866 1.024
anker nail screw
[EEEE LBA g4 LBS 05
Lateral connector - Unloaded edge A, [in] >5d >0.787 >0.984
chemical anchor VIN-FIX PRO / EPO-FIX PLUS
Sk M16 M20 M24
Minimum support thickness hmin ~ [in] het +2 do
Hole diameter in concrete do [in] 0.708 0.945 1.102
Tightening torque Tinst [inIbf] 708.06 1062.09 1416.12
hes = effective anchorage length on concrete
\ > \
| =
I I L
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Positioning of the Installation of WHT Nailing of the Positioning of the

threaded rod angle bracket (with

washer if prescribed)

angle bracket

nut by adequate
tightening




STATICVALUES - TENSION JOINT - TIMBER-TO-CONCRETE

WHT340

CHARACTERISTIC VALUES
configuration Holes @6/32" L, .. [lbs] Z,lbsl
type O xLin] ny [pcs] 6=042 6=049 G=0.55 Washer Z,,lbs]
) A 5/32"x1 5/8" 2 2550 2881 3149
ol nating BANS 532 37 2 2550 2881 3149 ) o
o wadher 6/32'x15/8" 2 1792 2025 01
. LBS Screws wyyn
6/32"x2 2 1792 2025 214
o gl 51508 14 1785 2017 205
partl g 5/32"x2 3/8" 1 1785 2017 205 ) ou
- withoutwather Bsqes 682K 587 14 1255 1417 1550
6/32"x2" 14 1255 1417 1550
WHT440
CHARACTERISTIC VALUES
F
1 configuration Holes @ 6/32" Z, oo (bS] Z, ., lbs]
4 type GxL[in] v [pcs] 6=042 | 6=049 | G=055 Washer Z,, 0]
i s SPLXT 3 3826 21 472
0 IKhg 5/32"x2 3/8" 30 3826 321 4724
- aher WHIESS0 sy, 0BT 587 30 2688 3037 321 WHTESS0 143
6/32"x2" 3 2688 3037 321
e s 5B 0 2550 2881 3149
" parta fng 5/32"%23/8" 2 2550 281 3149
B - asher HATSS0 Esres | OBLXTS 0 1792 2005 214 WHTESS0 1453
6/32"x2" 7 1792 205 214
. s SPLX198 2 2550 2881 3149
-partalfng 5/30"x2 3/8" 2 2550 2881 3149 ) »
- Ml anche sres 682K 2 1792 2025 214
6/32"x2" 2 1792 205 214




WHT540

E

WHT620

CHARACTERISTIC VALUES
configuration Holes @ 6/32" Z .. 1] Z ., lbs]
type BxLIin] y [pcs] 6=042 | 6=049 | G=055 Washer Ly 5]
B Bl 5/32"x15/8" 55 5738 6482 7086
;?]Tjr']gfmg 5/32"x2 3/8" 55 5738 6482 7086 p— 53
G T L A I e
- . 5/32"x15/8" 7 3443 3889 25
gﬁgﬂg’rmg‘g RS 5/327x2 3/8" 7 3443 3889 152 WHTBSSOL 053
bt B 1T (N S R R
- Bl 5/32"x15/8" 55 5738 6482 7086
;?]tg']gramg 5/32"x2 3/8" 45 5738 6482 7086 HTBSS0 53
L T I e
o , 5/32"x15/8" 27 3443 3889 4252
Eﬁiﬂ?)'r”ﬁ'{'ﬁ”g Lt 5/32"x2 3/8" 7 3443 3889 25 - 053
- washer WHTBS50 LBS Screws 6/253”2)(,,])( g/g ' ;; ;ﬂg ;gi ;gzg
M Length obtainable from MGS threaded rods (to be cut to measure)
CHARACTERISTIC VALUES
configuration Holes 0 6/32" imber Z,lbs]
type BxLIin] my [pcs] 6=042 | 6=049 | =055 Washer Ly lIbs]
i _ 532°x15/8" 55 7013 793 8661
Z‘)nt?h'Qf L'A‘S% e 932°x2 38" 2 1013 P2 8661 WHTBS70L 19154
eSS gssoens PO MY on T 56 T e
- . 5/32"x1 5/8" 3 4208 4754 5197
: S’Siﬂi'r”nigh”g BHGES 5/32"x2 3/8" 3 4208 4754 5197 WHTBSTOL 154
N e
N , 5/32"x15/8" 55 7013 7923 8661
migf R'A‘S?) - 532"x2 38" % 1013 2% 8661 WHTBS70 19154
| s SBT3 | o0 [ s |
- Bl 5/32"x1 5/8" 3 4208 4754 5197
: gﬁ;ﬁg’rmg‘g 5/32"x2 3/8" 3 4208 4754 5197 WHTBSTO 9154
By | w2 [ mw

() Length obtainable from MGS threaded bars (to be cut to measure)




STATICVALUES - TENSION JOINT - TIMBER-TO-CONCRETE

CHEMICAL ANCHOR INSTALLATION PARAMETERS

type of bar wode steel type type of i her himin
L {in] class WHT washer [in] [in] [in]
ix 6.299 | FE210116@ 58 WHT340 - 0.354 5.079 9.449
) WHT340 / WHT440 - 0.354 6.260 9.449
ho het M16 7480 | FE210TIY o8 WHT440 / WHT540 WHTBS50 0.748 5.866 9.449
mn 9.055 | FE2101211@ 58 WHT440 WHTBS50 0.748 7441 9.449
WHT540 - 0.354 7953 9.843
M20 9.449 | FE210117@ 58 WHT540 WHTBS50L 0.748 7.559 9.843
WHT620 WHTBS70 1.142 7.165 9.843
1M.417 | MGSM20© 48/88 WHT540 WHTBS50L 0.748 9.449 11.811
) WHT620 - 0.354 8.976 11811
g 10630 ) FENOIRE 58 WHT620 WHTBSZOL 1142 8189 11811
12,992 | MGSM24 0 48/88 WHT620 WHTBS70L 1.142 10.551 12.992

@ Precut INA threaded rod, with nut and washer
) When employing threaded rods that are cut on size, the use of MUT DIN934 nut and
ULS DIN 125 washer is recommended

DIMENSIONING OF ALTERNATIVE ANCHORS

Fixing elements to the concrete ringbeam by means of anchors that are not listed in the table, shall be verified according to the load acting on the
anchor, which can be evaluated through the ky, coefficients. The axial load acting on the anchor can be obtained as follows:

F — .
1 ] Fbo/r//,d_kr// F1,d

kys = coefficient of eccentricity
F; = axial load on the WHT angle bracket

Foolt// ks
WHT340 1.00
WHT440 1.00
WHT540 1.00
WHT620 1.00

The anchor check is satisfied if the design tensile strength, obtained considering the boundary effects, is greater than the design external load:

>
Rbolt//,d - Fbolt//,d




NOTES

+ Values based on the “Technical Design Guide USA", download from www.rothoblaas.com
+ Download the latest version of this document from www.rothoblaas.com

GENERAL PRINCIPLES

- For applications on CLT (Cross Laminated Timber) the use of nails/screws with
length L > 60 mm is recommended. Shorter fasteners may lead to brittle failure
due to“group effect”as the reduced penetration depth affects exclusively the
outer layer.

- Dimensioning and verification of timber elements must be carried out separately.

« The strength values of the connection system are valid under the calculation
hypotheses listed in the table; different boundary conditions (e.g.. minimum
edge distance) shall be verified.

« Thanks to validation via experimental testing, the strength values can be extended
to the case where an OSB panel is placed between the WHT angle bracket and the
timber support, providing that the minimum penetration depth and adequate OSB-
to-framing fastening are guaranteed.

+ The load carrying capacity of the nailed or screwed steel-to-timber connection was
calculated according to NDS 2018.

+ The load carrying capacity of the three-dimensional nailing plate was derived from
calculation assisted by testing.

+ The reference resistance values for connections shall be multiplied by all applicable
adjustment factors (ref. NDS Table 11.3.1).

« The rope effect is not considered in the calculations.




