TENN PK WEDGE ANCHORS

Torque-Controlled Expansion Anchors

ADVANTAGES

FASTENING
SYSTEMS

®  [Drill-hole diameler equals thread diameder, therefore insitu fastening
is possible, i.e. the anchor hole may be drilled and PK Wedge Anchor
inserted through the clearance hala in the attachment.

®  Alignment problems aliminated,
®  Noneed for pror marking ouf of drill-holes in concrete.

Providing a secure, heavy-duty insifu anchorage for
attachments fo concrete, Tenn PK Wedge Anchors
give complete support in shear for & stronger
fastening against dynamic side loads, and are
specifically designed for quick and ready installation.

Comprising a high strength steel bolt with a tough
expanzion collar, PKE Wedge Anchors are set by torque
and are suitable for either preset or through-fix
installations. To ensure a duwrable, high performance
anchorage with high pull-out values, the collar is
specifically designed fo give controlled expansion within
the base malenal

= High clamping loads.

* PH Anchor does not depand on battom of hole
to axpand and therefore may ba usad in
overdrilled holes.

" Mo special seting tools required.

* Smaller drill-hole diameter than any ather
expansion anchor.

» Ayailable in 4 versions:
1. Carbon sleel, zing plated
2. Carbon steel, hol-dip galvanized
3. Stainless steel, Grade 304 (AZ)
4. Stainless steel, Grade 316 (Ad).

Typical Applications
» Highway guard rail posts
« Scaffolding brackats
& |ndustrial doors and gates
» Curtainwall brackets

» Stainless steel anchoring in watar supply and
sawerage projects

DESCRIPTION

Tenn PK Wedge Anchor is a steel stud bolt with a nut and a washer on one end, The other end has a
uniformily tapered mandrel around which an expansion collar is fitted. When the nut is ightened, the sleeve
slightly expands and engages the wall of the hole preventing the anchor from turning in the hole. With
further tightening, the taperad mandrel travels up the sleave forcing it to expand and grip the sides of the

hole,

Features of PK Wedge Anchor

1. Extra long thread

2. Expansion collar dessgned to clinch wall of
drill-hole to prevent luming during setting

3. High taper base permits re-xpansion when
re-lightening is necessary

PH ANCHOR'S LONG THREAD ADVANTAGE

Long hisad accammodabis vanous mabenal
thickresses al the same ambadmant. Ona anchor
length sawes installation time and money.
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Long thread feature ovencomes subsurface
ohbistruction problams.

PK Wedge Anchor Material Properties
Ultimatea
Tmn:a 3"'[:“
Cuality Strength i
f,, Mimm? £, Nimm®
Carbon Steal
5.8 500 400
Slainkess el
304 (AZ)
< M16 700 450
= M3 20 250
316 (Ad)
< M16 00 450
> M20 500 250
Tensile Breaking Loads .
- Mirimum Breaking Loads
Tensile  I™ o hon Stainless

Arcmee | Sress | e Sioe!

a.8 04 36

dmm | A.mm' | NLEN | ALEN | NN

M 20.1 10.1 141 | 141
L 366 18.3 »E | 256
W10 58.0 200 406 | 408
Mi2 B4.3 422 a0 | 5.0
M6 157.0 8.5 1089 | 1099
W20 2450 1225 | M5 | M5

M4 3530 176.5 1765 | 1765
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INSTALLATION PROCEDURE

a. Drill hole to correct diameter and depth,
b. Brush side of hole to loosen dust,

with compressed air

d. Check for fit and depth.
e. Tap in Tenn PK Wedge Anchor.
¢. Extract dust with a vacuum cleaner or blow out  f. Expand anchor: to apply pre-load, tighten
nut to bring surfaces into intimate contact;

mark position of nut on the attachment, then furthar
tighten nut an additional 1/3 1o 1/2 tumn from mark.

INSTALLATION DATA

Baximurm Dirill- Minirmum Clearancs
Anchor | Anchor | Atachment] Hole | Drill-Hole |Tightening | Wrench |  Hole
Type Size Length | Thickness | Diameter | Depth orgue Size Diameatar
o, mm I, mm ty,-mm d,mm | h.mm | T .Nm | SW mm| D2 mm
- PK DBOES Mi 65 20 & £5 45 10 7
PK DE100 M& 100 55 & EE 45 10 T
J.. PE OBOED M4 ] 25 B &5 1 13 b
” PE OE105 [EE:] 106 50 ] Bh 1 13 g
—;— a PK100B0] M1D B0 15 10 &5 72 17 1
o PK10100| M10 100 35 10 (1 22 17 1
0 PK10120] M0 120 55 10 ES 72 17 11
¢ f pK 12080  M12 80 10 12 70 39 19 13
h PE 12100 Mi2 100 30 12 T 30 19 13
B - PK 12120 M12 120 50 12 70 38 18 13
P 2 q PK12150] M12 150 80 12 T i 19 13
PK 18100 M16 100 12 16 B0 94 24 18
o PK 16125 M16 125 7 16 B0 a4 24 18
2 i 3 PK 16140 M6 140 50 16 B0 a4 24 18
PK 16180 M6 180 &0 16 B0 94 24 18
- 7| PE 16220 M8 220 130 18 80 a4 24 18
IQ PR 20425  M20 125 i) 20 100 185 30 22
o PK 20140 M20 140 40 20 100 185 30 22
— PK 20160 | ™20 160 &0 20 100 185 10 22
PK 24180 | M24 180 45 b 135 318 36 2%
TEST DATA

Ultimate Failure Loads

Tension Test Setup

Failure modes

*Pull-auf failure
“*Concrete-cone failure

& ateral concrete-cone failure
~hShaal failure

Al tests were conducted in accordance with ASTM
E-468-96 “Standard Test Methods for Strangth of
Anchars in Concrele and Masonry Elements” In

25 Mimm ? unreinforced concrede. Edge effect, concrete
strangth and rebar kecation, if any, will affect anchorage

periormance.

Average Ultimate Pull-out Loads, N, (kN)

Embedment Depth, h,,

dmm  d,mm 35mm 45mm S5mm 65mm 75mm 90mm 110mm 130mm
M6 & T2 TN - 5. &u & m e
M : T 09 1ot - - - - :
M10 0 - 127" 150" 180 - - - .
M12 12 145" 185" 224" 286" - - -
M16 6 - - 224" 253" 305" 360" :
M20 20 = = - - 37" 4447 4977 -
M24 24 - - = _ & ¢ 748"

5\5. Eii

Aiichor Bt Dlars =

Average Ultimate Shear Loads, v! (kM)

Embedment Depth, h,,

d. mm d,mm 35mm 45mm 55mm 65mm 7Smm S0mm 110mm 130 mm
M&E B T.ar 7.9 - - - . - .
ME 3] - 120 1490 - - ! :

M0 10 = - 18.8 27.3* - = & =
M2 12 - - 225 3144 3280 - = ’
M16 16 = - - - 4594 5H 3 - Z
M20 20 - - - - - E7.4 &80 . -
24 24 = - - - - - TH.3M BEAM
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TYPICAL LOAD vs. DISPLACEMENT GRAPHS FOR TENN PK WEDGE ANCHORS

Graphs 1 & 2 show direct pull-out load vs. slip in 25 Nimm’” concrate.
Graph 3 shows 90° shear load vs. slip in 25 Nimm’ concrete.
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SAFE WORKING LOADS Table 1. Safe Working Loads in C20/25 Concrete
- Safe Working Loads, SWL
Wedge Effective Minimuen Critical
Anchor Dirill-Hila Embadman Concrate Critical Edgea
Se Diameder Depth Thickness | Spacing | Distance | Temsion
d mm d,, mm frp MUY h, mm By MUY £, M kN
s ] 35 Fiid a0 TO 18
M3 ] 45 20 13 o 28
M0 10 55 100 140 10 38
Safe Working Load Reduction Tables M12 12 63 120 163 130 56
Spacing. Critical Spacing 5., is the least g 10 i s = 1 20
anchor-io-anchor spacing at which the safe working K20 0 110 180 275 230 124
loads
listed in Table 1 are applicable. S r s e o= . 187
Minimum spacing 5., is the absolute minimum
anchor-1o-anchor spacing permitied.
Ls. &l -
If spaced less than s,,, the anchor's safe working load | Ser "I Cer
must be reduced. Refer 1o Table 2 for reduction factors,
Edge Distance. Critical Edge Distance c_ is the < =
minimum anchor-to-adge distance al which the safe e 3 = SR . ;..’ T
waorking loads listed in Table 1 are applicable, . N. - . N.- =
Ed?:ndimanrcr:l ;:ma is the absolute minimum edge = 5, =25%, h
istance permitted. g =20,
For an edge distance less than ¢, the anchor's safe
working load mus! be reduced. Refer 1o Table 3 for
reduction factors.
Table 2. Table 3.

Met Safe Working Loads Load Reduction Factors for Reduced Centre-To-Centre

Load Reduction Factors for Reduced Edge Distances -

Spacing - Tension and &hear Loading Tenskon and Shear Loading
Met safe working loads for Tenn PK Wedge Anchors pn;m.g.!. Fumﬂg.
are obtained by multiplying the safe working loads by Ancher Sian Mé | M8 | 10| 12| 1| waofmae| | Aachor Sizs we | w3 | o | 12
uns gr mare load reduction factors found in Tables 2 _E,""rr'f-n" spacing | o [ 195 | a0 | 1es | zzs | 2| 2as Emrr::mg-mn s | &8 | 1100 120
and 3. : |
s i X y i i 60 | 80 | 95 | 115 [ 160|195 | za0| | Min-BdgeDistancef g | 4o | g5 | gs
r the case where three or more anchors are use . . = =
: b ' Achaal Spacing Reduction Factors ys far Achual Edge Dist. Reduction Faci
spacing reduction factors must be multiplied £, mm reduced cenfredo centre spacing £, il fer reduced edge
[ £ k] - 23 ri] -
tagether. Where two or more edge distances affect % ST = e
performance, edge reduction factors must be 50 1001070 3 Erd 5Ed N
multiplied together, 3 B [XE] [ = | 083 ]075] 070
e 115 100|0.63| 0.70 ] 10| 08T 078|012
; 130 T3 1] EE) T
If two or more anchors in a group are affected by 140 100|088 E) 100 [0 851043
both reduced spacing and reduced edge distances, 160 parior 1h L) 1004051 HL
the edge and spacing reduction factors musk be — T Fi] ] ke
e PHCINg 3 A [ T3l (053] ) (R [
miultiplied together. e imjos] | 120 oaga
20 (=] D % 0] [ET
L 106} [iL -
See calculation example overleaf, _ E ?a 0 100




Calculation example

How to select the correct length Tenn PK Wedge Anchor

Check the load carrying capacity of the 4 nos of M16 x 140 if[;‘“é:’;:f“’* with sufficient working length WL 1o scoommodute
Tenn P¥ Wedge Anchors used the following atiachment:
12N —
130 160 130
il il
T
i
i i
i i
S
[
“ﬂ
Concrala s Unerackisd concrals, comprassive
strangth > 30 Nimm’
Concrete thickness + 250 mm
Thickness ol atachment © 12mm
Tenn PK Wedge Anchors,
Design loads: 5.8 hmﬁﬁhlh
1. A tension load of 3.1 kN is applied on each bolt on top row Zine Plated
112 PE 06100 ME x100x 88 0D
Pre-adjusted safe working loads for M16 PK Wedge Anchor: 112 PK OBOBO ME x 80 x 66 0.50
Tension : 10,4 kN 112 PK DB105 ME x105x 9 1.00
Shear :138kN 112.PK 10060 Midx &0 x 42 1.20
112 PK 10080 Midx B0 x 62 140
Spacing and edge distance criteria for M16 PK Wedge Anchor: 112 PK 10100 Mi0x100x &2 1.60
Critical spacing 5_, = 3% 112PK 10120 10 x 120 x 102 150
Minimum spacing 5 = 160 mm 112.PK 10150 M0 x 150 x 132 2.10
Critical edge distance ¢ = 180 mm 112 PK 12080 MiZx B0 x 58 1.85
Minimum spacing s __ = 90 mm 112.PK 12100 MI2x100x 78 2.20
- 112.PK 12120 HI% x120x 98 ;;g
: - 112.PK 12150 M12 x 150 x 128 .
oy dmsrsplebespra Lo Ap ke ey o sbidod] 112 PK 12180 M12 x 180 x 158 350
Therefore safe working loads have to be adjusted using load 112.PK, 16100 MiGx100x 73 435
. ng g 112.PK 16140 M16 x 140 x 113 4,90
reduction factors. Raduction fsatd 112 PK, 16180 M16 x 180 x 153 5,90
i i i 1M2.PK 16220 M16 x 220 x 193 6.90
o .u";u. p ;;’ 112.PK 20125 M20 x 125 % 92 7.30
Actual spacing 51 =160 mm . . 112.PK 20140 M20 x 140 % 107 7.80
Actual spacings2 ~ =195mm 086 0.86 112.PK 20160 M20 x 160 x 127 860
Actual edge distance c = 130mm  0.83 0.83 112.PK 24180 M24 x 180 x 141 19.50
Calculation: l'lln'nr;lll I;Hcmmshl:ﬁfmr:.
Reduced safe working tension load = SWL “wsT "wald “we & Carbon Steel,
w90 0,70 * 0.86 *0.83 Het-Dip Galvanized
=45kN (O.K) 112 HPK 12100 M12x 100 78 230
Reduced safe working shearload = SWL * vs1 "vs2 "ve 112 HPK 16125 MIBx125x 98 435
. ﬂuﬂﬁﬂﬂ 0.83 112.HPK 16140 M16 x 140 x 113 5.10
. Tenn PK Wedge Anchors,
Check combined shear and tenshon Interaction: PR sy B
Appliedtension foad _ Actual shearioad = . 112.5PK 0606542 M5 x 65 x 53 1.50
Safe working fension lcad  Safe working shear load = 112.5PK 06085.A2 ME x B5x T3 1.80
112.5PK 08050.A2 MB x 80 x TG 2.90
=21 . 30 _ 44 (<1.4) Therefore: OK 112.5PK 08110.A2 M8 x110x 92 185
45 6.9 112 SPK 10080.A2 Mi0x B) x 42 3.50
112.5PK 10080.A2 MIOx B0 x 72 5.00
112.5PK 12080.A2 Mi2x B0 x 53 .95
Tenn Isolating Washers for Stainless Steel Anchors 112.8PK 12110.A2 Mi2x 110 88 845
112.5PK 18110.A2 MIBx 110 B3 14.70
112.5PK 16145 A2 M16 x 145 x 118 19,10
TIW.M6 112.5PK 20160.A2 M20 x 160 x 127 33.00
TIW.MB Tann Phé‘i%ﬁn{h .T:hm.
Eﬂmg Stainless Stesl
TIW.M16 112.5PK 08100.A4 M8 x100x 86 5.10
g . TIW.M20 112.5PK 10080 A4 Mi0x BO x &2 7.10
pecial non-glectrically conductive nylon TIW.M24 12.5PK 1012544 M10 % 125 x 107 9.65
RS- S0 A (ST SO 112 SPK 10150.A4 M10 x 150 x 132 11.00
MESPK 12080 A4 MiZx 80 x 58 10.45
112.5PK 12125.A4 M12x125x 103 13.90
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