DECLARATION OF PERFORMANCE
DoP No. 2873-CPR-401-7 / 01.21-EN

1. Unique identification code of the product-type: Toge concrete screw TSM high performance

2. Type, batch or serial number or any other element allowing identification of the construction product as

required pursuant to Article 11(4):
Annex A 2
Batch number: see packaging of the product.

. Intended use or uses of the construction product, in accordance with the applicable harmonised technical
specification, as foreseen by the manufacturer:

__generic type concrete screw
for use in Cracked and non-cracked concrete C 20/25-C 50/60 (EN 206)
covered sizes: 6, 8,10,12,14

option / category Option 1
Seismic category C1 and C2

loading static or quasi-static
material zinc-plated steel, steel with zinc flake coating :

dry internal conditions only
stainless steel

internal and external use without particular aggressive conditions
high corrosion resistant steel

internal and external use with particular aggressive conditions
covered sizes: 6, 8,10,12,14

. Name, registered trade name or registered trade mark and contact address of the manufacturer as required
pursuant to Article 11(5):
Toge Diibel GmbH & Co. KG, lllesheimer Strasse 10, 90431 Nuernberg

. Where applicable, name and contact address of the authorised representative whose mandate covers the
tasks specified in Article 12(2): --

. System or systems of assessment and verification of constancy of performance of the construction product
as set out in Annex V: System 1

. In case of the declaration of performance concerning a construction product covered by a harmonised
standard: --

. In case of the declaration of performance concerning a construction product for which a European Technical
Assessment has been issued:

Deutsches Institut fiir Bautechnik, Berlin
has issued the following:

ETA-15/0514

on the basis of

EAD 330232-00-0601, Edition 4. Mai 2020

The notified body 2873-CPR performed

i) determination of the product-type on the basis of type testing (including sampling ), type calculation,
tabulated values or descriptive documentation of the product;

ii) factory production control.

iii ) testing of samples taken at the factory in accordance with a prescribed test plan.



and has issued the following: certificate of conformity 2873-CPR-401-7.

9. Declared performance:

Harmonized
Design Method Performance Technical

Specification

Essential
Characteristics

Characteristic
resistance EN 1992-4 Annex C1, C2
for tension load
Characteristic EN 1992-4
resistance Annex C1, C2

for shear load EOTA TR 045
Minimum spacing and EN 1992-4 EAD 330232-00-
minimum edge distance Anney B 0601
Displacement for EN 1992-4 EAD 330011-00-
serviceability limit state Annex G 0601
Characteristic EN 1992-4

resistance for seismic Annex C3, C4, C5
Characteristic EN 1992-4
resistance under fire Annex C6

exposure

Displacement under EN 1992-4

seismic actions Annex C8

Where pursuant to Article 37 or 38 in the Specific Technical Documentation has been used, the
requirements with which the product complies: --

This declaration of performance is issued under the sole responsibility of the manufacturer identified in point 4.

Signed for and on behalf of the manufacturer by:

Waldemar Gufikel Andreas Gerhard
Dipl.-Wirtsch.-Ing. (FH), B.Eng. CEO
Head of Engineering

Nuernberg, 2021-03-12 Nuernberg, 2021-03-12
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Configuration with metric connection threat
and hexagon socket e.g. TSM 8x105 M10 SW5

Configuration with metric connection threat
and hexagon drive e.g. TSM 8x105 M10 SW7

Configuration with washer and hexagon head
e.g. TSM 8xB0 SW13 VZ 40

Configuration with washer, hexagon head and
TORX drive e.g. TSM 8x80 SW13

Configuration with washer and bund
e.g TSM BC ST 14x130 SW24 vZ 40

Configuration with hexagon head
e.g TSM BxBO SW13 OS

Cenfiguration with countersunk head and
TORX drive e.g. TSM 8x80 CVZ 40

Configuration with pan head and TORX
drive e.g. TSM 8xB0 P VZ 40

Configuration with large pan head and TORX
drive e.g. TSM 8xB0 LP VZ 40

Configuration with countersunk head and
connection thread e.g. TSM 6x55 AG M8

Configuration with hexagon drive and
connection thread e.g. TSM 6x55 M8 SW10

Configuration with internal thread and
hexagon drive e.g. TSM 6x55 IM M8/10

TOGE concrete screw TSM high performance

Product description
Screw types

Annex A2




Table 4: Installation parameters

TSM concrete screw size 6 8 10
Pneen | D Pnemz | Dnomi | Pngemz | Pinemz | B Nnomz | Noom
Nominal embedment dfpth noen noenl e ol ol nom3 noml nom o3
[mm]| 40 55 45 55 65 55 75 85
Nominal drill hole diameter dp |[mm] 6 8 10
Cutting diameter of drill bit | dewe £ | [mm)] 6,40 8,45 10,45
Drill hole depth ho2 |fmm]| 45 | 60 | 55 | 65 | 75 | 65 | 85 | 85
Clearance hole diameter di s | [mm] 8 12 14
Instaliation torque {(version
with connection thread) Tt | [Nm] » - »
- . Max. torque according to manufacturer’s instructions
Torque impact screw driver [Nm]
160 | 300 | 400
TSM concrete screw size 12 14
o h . h
T — Pnom | Pnoma nom2 Mnom3 Nnoma nom2 Prom3
[mim] 65 85 100 75 100 115
Nominal drill hole diameter do | [mm] 12 14
Cutting diameter of drill bit | dewe € | [mm] 12,50 14,50
Drill hole depth hez |Imm]| 75 | 95 | 110 85 | 110 [ 125
Clearance hole diameter di s | [mm] 16 18
Installation torque (version
with connection thread) Tinst | [Nm] 60 80
) . Max. torque according to manufacturer’s instructions
Torgue impact screw driver [Nm]
650 650
N
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TOGE concrete screw TSM high Performance
Intended use Annex B3

Installation parameters




Table 6: Characteristic values for static and quasi-static loading, sizes 6-10

TSM concrete screw size 6 g 10
h Q) hr, mi hr h h h h % h » h
Nominal embedment depth o o wm moml noml nom3 noanl nomm2 nom3
[mm]| 40 55 45 55 85 55 75 85
Steel failure for tension and shear loading
Characteristic tension load L P [kN]T 140 27,0 450
Partial factor Yasn | [ 15
Characteristic shear load Vs | [kN] 7.0 13,5 170 | 225 34,0
Partial factor ey | -] 1,25
Ductility factor Ky @ 0.8
Characteristic bending load | M®u. | [Nm] 10,9 26,0 56,0
Pull-out failure
Character- cracked MNap | [kN] | 2,0 40 5.0 90 | 120 | 90 2 N, ¥
istic tension
load C20/25 uncracked Nawg | [kN] | 4,0 9.0 75 | 120 | 160 | 120 | 20,0 | 26,0
C25/30 1,12
Increasing C30/37 122
fi ¥ - ;
:Jactor or C40/50 ¢ | [ 1,41
akp
C50/60 1,58
Concrete failure: Splitting failure, concrete cone failure and pry-out failure
Effective embedment depth het |[[mm]| 31 - 35 43 52 43 60 68
cracked Ker -1 7.7
k-factor
uncracked - -l 11,0
Concrete SpaClng s:r.N [mm] 3 X hpf
cone failure | edge distance | con [ Imm] 1,5 X g
resistance NCrese | [kN] | 2,0 40 5,0 90 (120 | 90 | 160 | 19,0
?;::‘:::‘g spacing Ses |Imm]| 120 | 160 | 120 | 140 | 150 | 140 | 180 | 210
edge distance | Cusp |[mm]| 60 80 60 70 75 70 a0 105
Factor for pry-out failure Ks -l 10 2,0
Instaliation factor Yinst | [ 10
Concrete edge failure
Effective length in concrete |l = he | [mm] | 31 L4 35 43 52 43 &0 68
Nominal outer diameter of oo | (M) 6 8 10
SCrew
1 p® . according to EN 1992-4:2018
TOGE concrete screw TSM high Performance
Performances Annex C1

Characteristic values for static and quasi-static loading, sizes 6-10




Table 7: Characteristic values for static and quasi-static loading, sizes 12-14

TSM concrete screw size 12 14
. Mnoen | Pnom1 Nnomz Nnoms Noma1 Nooma Nroma
Nominal embedment depth
[mm]| &5 85 100 75 100 115

Steel failure for tension and shear loading
Characteristic tension load Nexs | [kN] 67.0 940
Partial factor ¥iis, [-] 15
Characteristic shear load V9% | [kN]| 33,5 420 56,0
Partial factor sy | [F] 1,25
Ductility factor k3 -] 0,8
Characteristic bending load M [[Nm] 1130 185,0
Pull-out failure
Characteristic | cracked Nexs | [kN] [ 12,0
tension load > NO M
C20/25 uncracked NR\Lp [kN] 16,0

C25/30 1,12
Increasing C30/37 - [ 122
factor for Naws C40/50 " 1,41

Cs0/60 1,58

Concrete failure: Splitting failure, concrete cone failure and pry-out failure

Effective embedment depth he |imm]| s0 | 67 | 80 | s8 | 79 | =2
cracked ky=Ke - 1,7
k-factor = ¥
uncracked ki=kuer | [-] 11,0
Concrete spacing Serw | [Mm] 3 X hat
cone failure | agge distance Con  |[mm] 1,5 X Nt
Spiitti resistance N%usp | [kN] [ 12,0 18,5 245 15,0 240 30,0
fa"i’m“‘r'e“g spacing sese |Imm]| 150 | 210 | 240 | 180 | 240 | 280
edge distance Cosp |[mm]| 75 105 120 an 120 140
Factor for pry-out failure ka -1 1.0 2.0 1.0 20
Installation factor Yinst [-] 10
Concrete edgLe failure
Effective length in concrete k=her |[mm]| 50 67 20 58 79 g2
Nominal cuter diameter of screw Onom  |[mm] 12 14
1) NY%, . according to EN 1992-4:2018
TOGE concrete screw TSM high Performance
Performances Annex C2

Characteristic values for static and guasi-static loading, sizes 12-14




Table 8: Seismic category C1 — Characteristic load values

TSM concrete screw size 6 8 10 12 14

Nominal embedment depth hnam hnum‘.l hr«oml hmm! hroml hncms hnuma h‘ncmz
[mm]}| 40 55 65 55 85 100 115

Steel failure for tension and shear load

Characteristic load Nasseq | [KN] 140 27,0 450 67,0 340

Partial factor Yras,eq ['] 15

Characteristic load Vakseq | [KN]| 47 [ 55 | 85 | 135|153 | 210 224

Partial factor Yrseq | [ 1,25

With filling of the annular gap * Olgap [-] 10

Without filling of the annular gap | oy -1 0,5

Pull-out failure

Characteristic tension load in » NO.. 2}

cracked concrete C20/25 Nepeo | [KN] | 20 | 40 | 120 ( 9,0 2 Nake

Concrete cone failure

Effective embedment depth het |[mm]| 31 - 52 43 68 80 92

Edge distance Can  |[mm] 1,5 x hy

Spacing Sax  |[mm] 3 % D

Installation safety factor Yinst [ 1,0

Concrete pry-out failure

Factor for pry-out failure I ks | -1 1 10 2,0

Concrete edge failure

Effective length in concrete lf=he [[mm]]| 31 e 52 43 68 20 92

Nominal outer diameter of screw | dnem [[mm]| 6 6 8 10 10 12 14

! Filling of the annular gap according to annex B7, figure 5

* N, according to EN 1992-4:2018

TOGE concrete screw TSM high Performance
Performances Annex C3

Seismic category C1 — Characteristic load values




Table 9: Seismic category C2 ¥ — Characteristic load values with filled annular gap

according to annex B7, figure 5

TSM concrete screw size 8 10 12 14
i Pncen Nroma
Nominal embedment depth
[mm] 65 85 100 115
Steel failure for tension
Characteristic load Nk seq | [KN] 27,0 450 67,0 940
Partial factor Yits eq -] 15
With filling of the annular gap COlgan -] 1,0
Pull-cut failure
Characteristic load in
cracked concrete Natp.sq | [kN] i i 12 A
Steel failure for shear load
Characteristic load Varsea | [kN] 9,9 18,5 316 40,7
Partial factor Yaseg | [ 1,25
With filling of the annular gap o -1 10
Concrete cone failure
Effective embedment depth e [mim] 52 68 80 92
Edge distance Cax | [mm] 1,5xhy
Spacing Sam | [mm] 3 X hgt
Installation safety factor Yinst - 1,0
Concrete pry-out failure
Factor for pry-out failure kg - 10 2,0
Concrete edge failure
Effective length in concrete Iy = her | [mm] 52 68 80 92
Nominal cuter diameter of screw Goom | [mm] 1 10 12 14
1) A4 and HCR not suitable
TOGE concrete screw TSM high Performance
Performances Annex C4

Seismic category C2 — Characteristic load values with filled annular gap




Table 10: Seismic category C2 *! — Characteristic load values without filled annular gap

according to annex B7, figure 3

TSM concrete screw size 8 10 12 14

- hmm hnumi
Nominal embedment depth

' it mmj| 65 | 8 | 100 | 115
Steel failure for tension (hexagon head type)
Characteristic load Neseo | [kN] | 270 | 450 | 670 | 940
Partial factor Yasseq -1 1.5
Pull-out failure (hexagon head type)
Characteristic load in
cracked contrete Makgeq | [KN] 24 54 71 10,5
Steel failure for shear load (hexagon head type)
Characteristic load Voo | [kN] [ 203 [ 219 [ 244 [ 233
Partial factor Yaseg | [ 1,25
Without filling of the annular gap Dlgap -1 0,5
Steel failure for tension (countersunk head type)
Characteristic load Nekseq | [KN] 27,0 | 450 - o

o]

Partial factor Y | O 15 e
Pull-out failure (countersunk head type)
E;acr::;ecr:’;t::cr;::d e Nakpeq | [KN] 24 54 neo performance assessed
Steel failure for shear load (countersunk head type)
Characteristic load Vakseq | [KN] 36 | 137
Partial factor YMseq [-1 125 no performance assessed
Without filling of the annular gap Clgap [-1 0,5
Concrete cone failure
Effective embedment depth het | [mm] R R S
Edge distance Com | [mm] 1,5 x hy
Spacing S | [mm] 3 % hge
Installation safety factor Yinst - 1.0
Concrete pry-out failure
Factor for pry-out failure R 1T Bl 18 1 2.0
Concrete edge failure
Effective length in concrete I = her | [mm] 52 68 80 92
Mominal outer diameter of screw | doom | [mim] 2 10 12 14
Y A4 and HCR not suitable

TOGE concrete screw TSM high Performance

Performances Annex C5

Seismic category C2 — Characteristic load values without filled annular gap




Table 11: Fire exposure — characteristic values of resistance

TSM concrete screw size & 8 10 12 14

Moo | 1| 2]1]2|3]23]2|3]1]2]| 3 |1] 2] 3

Nominal embedment depth

[mMm]| 40| 55| 45|55 | 65| 55| 75|85 | 65|85 (100 | 75| 100 | 115

Steel failure for tension and shear load

R30 | Nmwssso | [kN] 09 2.4 - - 73 10,3
R60 | Nesssso | [kN] 0,8 1,7 33 5,8 8,2
R90 | Npxssep | [kN] 0,6 11 23 42 59
R120 | Naxss120 | [kN] 04 0,7 1,7 34 48
R30 | Vaksszo | [kN] 09 2.4 44 73 10,3
characteristic| R60 | Vaksseo | [kN] | 0,8 1,7 3.3 58 8,2
Resistance | R90 | Vakssso | [kN] 06 11 23 42 59
R120 | Vekssizzo | [kN] 04 0,7 1,7 34 48
R30 | M%u.s30|[Nm]| 0,7 24 59 12,3 20,4
R60 | M m<ss0|[Nm]| 06 18 45 9,7 15,9
R90 | M%u.ss0|[Nm]| 05 1,2 3,0 7,0 116
R120 | M7 sf120| [Nm]| 0,3 09 23 5,7 94

Pull-out failure

Chmenctesicic §£' Nakps | [kN] [0,5|1,0|1,3|23|3,0|23|40(48(30(47|62 (3860|756

Resistance
R120 MNaxps | [kN] [04(08(10(18(24(18(3,2(35(24(38|42°|30[/48|6,1

Concrete cone failure

R30-
Characteristic|paq Nomcs | [kN] [0,9(2,2|11,2(2,1|3,4(2,1|48|6,6(/3,0|6,3(9,9 44|96 (140

Resistance

R120 | N°mu.s |[kN] |0,7|1,8(1,0|1,7(2,7|1,7|3,8|53|2,4|51(79 (35|76 (112

| Edge distance

R30 bis R120 Con |[mm] 2 X g

In case of fire attack from more than one side, the minimum edge distance shall be 2300mm.
Spacing

R30 bis R120 Seeti |[mim] 4 % gt

Pry-out failure ,

R30 bis R120 Kz [-] 10 20 (10| 20 (10 2,0

The anchorage depth has to be increased for wet concrete by at least 30 mm compared to the given
value.

TOGE concrete screw TSM high Performance

Performances Annex C6
Fire exposure — characternstic values of resistance




Table 12: Displacements under static and quasi-static tension load

TSM concrete screw size 6 8 10
h r hn* h m h 1 hn 2 h "% h % h- 2 h
Nomlﬂa' Embedmeﬂt depth oen e 1 nom2 Tom L)) N ol nom. nam3
[mm] 40 55 45 55 65 55 75 85
tensionload | N [[kN) | 095 | 19 | 24 [ 43 [ 57 | 43 | 79 | 95
Cracked
s W—— dwo [[mm]| 0,3 06 06 0,7 08 06 0,5 09
Swe |[[mm]| 04 | 04 | 06 | 10 | 09 [ 04 | 12 | 12
tension load N [kN] 19 43 36 5.7 7.6 5.7 95 119
U;::::::teed displacement 81\0 {mm] 0'4 0’6 017 019 015 0,7 1,1 1,0
g 5% |Imm]| 04 | 04 | 06 | 20 | 09 | 04 | 12 [ 12
TSM concrete screw size 12 14
Nominal embedment depth hnom hnoml hmmz hmm! hmml hnnmz hnnm3
[mm]| 65 85 100 75 100 115
tension load N [kN] 5,7 94 123 7,6 12,0 15,1
;r::::tde displacement s, | o) | BN a5 i s e et
" Bxe |[mm]| 1,0 12 ¥ 0.9 12 10
tension load N [kN] | 7.6 132 17.2 106 16,9 212
U:'on”:f"‘e t: i | 8w [tmmi| 10 | 11 12 0.9 1.2 0.8
1!
pceme™ | Swe [Immi| 10 12 12 0.9 12 1.0
Table 13: Displacements under static and quasi-static shear load
TSM concrete screw size 6 8 10
. hnnm hrﬁml hnomz hnoml hnomz hnnm! hncml hmum2 hmmz
N UL
O Sl Sagah mm]| 40 | 55 | 45 | 55 | 65 | 55 | 75 | 85
Cracked shear load vV [kN] 33 8,6 16,2
and o | [mm] 1,55 2,7 2,7
uncracked | displacement
concrete &y | [mm] 31 41 43
TSM concrete screw size 12 14
hnnm hml hnomz hmmB hnoml hmmz hmm!
Nominal nt h
SRR dege [mm]| 65 85 100 75 100 115
Cracked shear load v [kN] 20,0 30,5
and Suwo | [mm] 40 31
uncracked displacement
concrete &y | [mm] 6,0 47
TOGE concrete screw TSM high Performance
Performances Annex C7

Displacements under static and quasi-static loads




Table 14: Seismic category C2 * — Displacements with filled annular gap

according to annex B7, figure 5

TSM concrete screw size 8 10 12 14
) Nnom Nnomz
Nominal embedment depth
[mm] 65 85 100 115
Displacements under tension loads (hexagon head type)
Displacement DLS Onaaioisy | [mm] 0,66 0,32 0,57 1,16
Displacement ULS Onequsy | [mm] 1,74 136 2,36 439
Displacements under shear loads {hexagon head type with hele clearance)
Displacement DLS Byeqoes) | [mm] | 1,68 2,91 1,88 2,42
Displacement ULS Byequnsy | [mm] 519 6,72 537 827
Table 15: Seismic category C2 * — Displacements without filled annular gap
according to annex B7, figure 3
TSM concrete screw size 8 10 12 14
h Proma
Nominzal embedment depth — m
[mm)] 65 85 100 115
Displacements under tension loads (hexagon head type)
Displacement DLS O oqies) | [mm] 0,66 0,32 0,57 1,16
Displacement ULS Bwequus | [mm] 1,74 1,36 2,36 439
Displacements under tension loads (countersunk head type)
Displacement DLS Bw.oqioesy | [mm] 0,66 0,32
= no performance assessed
Displacement ULS Owoquas; | [mm] 1,74 1,36
Displacements under shear loads (hexagon head type with hole clearance)
Displacement DLS Oveaimisy | [mm] 421 471 442 5,60
Displacement ULS Gueqtuis) | [mm] 7,13 8,83 6,95 12,63
Displacements under shear loads {countersunk head type with hole clearance)
Displacement DLS Oveaipisy | [m] 251 298
3 no performance assessed
Displacement ULS Oyeqiunsy | [mm] 7,76 6,25

% A4 and HCR not suitable

TOGE concrete screw TSM high Performance

Performances
Displacements under seismic loads

Annex C8




