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Product in installed condition

Walraven concrete screw WCS1

- Galvanized carbon steel
- fine flakes coated carbon steel

- Stainless steel Ad
- Stainless steel HCR

e.g. Walraven concrete screw WCS51H with hexagon head and fixture
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dy = nominal drill hole diameter hmip = minimum thickness of member
tsi = thickness of flxture Hneen = nominal embedment depth
dy = clearance hole diameter hy = drill hole depth
gt = effective embedment depth
Walraven concrete screw WCS1
Product description Annex A1
Product in installed condition
Fat AL A BH-THHI
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Installed condition in precast prestressed hollow core slabs

dp J dp

| admissible
’ P - anchor position

w
Important ratio:— = 4,2
e

w = core width

e = webthickness

l. = coredistance = 100 mm

l; = prestressing steel = 100 mm

a, = distance between anchor position and prestressing steel 2 50mm

Walraven concrete screw WCS1

Product description Annex A2
Installed condition in precast prestressed hollow core slabs
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. Configuration with metric connection threat
and hexagon socket e.g. WCS1HS

2. Configuration with metric connection threat
and hexagon drive e g. WCS1HD
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3. Configuration with washer and hexagon head
&g, WCS1H
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. Configuration with washer, hexagon head and
TORK drive e.g. WCS1HT

. Configuration with hexagon head
e.g. WCS1HH
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. Configuration with countersunk head and
TORX drive e.g. WCS1C
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K - 8. Configuration with large pan head and TORX
¥ [ o
J i drive e.g. WCS1PL

|
O

. Configuration with countersunk head and
connection thread e.g. WCS1MC

M@: @ 1o.Configuration with hexagon drive and

connection thread e.g. WCS1IM

D:| 11.Configuration with internal thread and

hexagon drive e.g. WCS1N

Walraven concrete screw WCS1

Product description Annex A3
Scraw types

TEEIL1T A0E H-IFHT
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Table 1: Material

Part Product name Material
WCS1 concrete screw - Steel EN 10263-4:2017 galvanized acc. to EN 150 4042: 2018
all = finc flake coating according to EN 150 10683:2018 (25um)
types  WOC51 concrete screw A4 1.4401; 1.4404; 1.4571; 1.4578
WIS concrete screw HCR 1.4529
MNominal characteristic steel Rupture
Part Product name Yield strength | Ultimate strength elongation
fe [N/mm?] fo [N/mm?] As [%]
WCS1 concrate screw
all
types W51 concrete screw Ad 560 00 <8
W51 concrete screw HCR
r T—
Table 2: Dimensions
W51 concrete scraw size ) &
Screw length [ 5L | [mm] 200
Core diameter | dy | [mm] 4,0 5,1 s
Thrgad outer R [ — Ec Je
diameter I . o -
Marking:
W51 WCs1 a4q WCS1 HCR Marking "k or “x”
Code: TSM Code:  T5MW Code:  T5M for anchors with
Screw size: 10 Screw size: 10 Screw size: 10 connection thread
Screw length: 100 Screw length: 100 Screw length: 100 and h,,= 35mm
Faterial: A Material: HCR

Walraven concrete screw WCS1

Product description
Material, Dimensions and markings

Annex Ad
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Specification of Intended use

Anchorages subject to:

= static and guasi static loads

=  Used anly for multiple use for non-structural application according to EN 1992-4:2018

= Used for anchorages with reguirements related ta resistance af fire (not for wsing in prestressed
hollow core slabs): size &

= Used for anchorages in prestressed hollow care slabs: size 6

Base materials:

*  Reinforced and unreinforced concrete without fibers according to EN 206:2013.
= Strength classes C20/25 to C50/60 according to EN 206:2013

* Cracked and uncracked concrete.
Use conditions (Environmental conditions):

= Concrete screws subject to dry intermal conditions: all screw types,
=  Structural subject to external atmospheric exposure (including industrial and marine
envircnment) and to permanently damp internal condition no particular aggressive conditions

I Sy T PRy p et

exits: screw bypes made of stainless steel with marking Ad.

= Structural subject to external atmaspheric exposure (including industrial and marine
envirenment] and to permanently damp internal condition if particular aggressive conditions
exits: screw types made of stainless steel with marking HCR.
Mate: Such particular aggressive conditions are e.g. permanent, alternating immersion in
seawater or splash zone of seawater, chloride atmosphere of indoor swimming poaols or
atmosphere with chemical pollution (e.g. In desulphurization plants or read tunnels where
de-icing raterials are wsed).

Design:

be designed under the responsi bility of
anchorages and concrete work,

= Verifiable calculation notes and drawings are to be prepared taking account of the loads to be
anchared, The pasition of the anchar Is Indicated on the design drawings (e.g. position of the
anchor relative to reinforcement or to supports, etc.).

*  Anchorages are designed according to EM 1992-4: 2018 and EQTA Technical Report TR 055,

= The design for shear load according to EM 1992-4:2018, Section &.2.2 applies for all specified
diameters dy of clearance hole in the fixture in Annex B2, Table 3.
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*  Hammer drilling or hollow drilling.

= Anchor installation carried out by appropriately gualified personnel and under the supervision
of the person responsible for technical matters on site,

* Incase of aborted hole: new drilling must be drilled at a minimum distance of twice the death
of aborted hole or closer, if the aborted hole is filled with high strength mortar and only if the
hole is not in the direction of the oblique tensile ar shear load.

= After installation further turning of the anchor must not be possible. The head of the anchor is
supported in the fidture and is not damaged.

TOGE concrete screw TSM High Performance

Intended use Annex B1
Specification

TEEIL1T A0E H-IFHT
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Tahle 3: Installation Parameters

with connection thread)

W51 concrete screw size 5 &
| h Rlnorr h h

Mominal embedment depth o o remt nom?

[rmm] a5 35 55
Mominal drill hole diameter dy | [mm)] 5 B
Cutting diameter of drill bit | dewe s | [mm) 5,40 6,40
Uriii noie depin ny 2 | irmmj gij aij i bl
Clearance hole diameter di= | [mm] 7 B
Installation torgue (versian Toa | [Nm] 8 10

) Max. torque according to manufacturer's instructions
Recommended torque impact

scren driver [Nm]

110 160

Tahle 4; Minimum thicknass of member, minimum edge distance and minimum spacing

W51 concrete screw size 5 G
Fo s - h hy,
Nominal embedment depth LU = noand o
[mm] 35 35 55
Mlinimum thickness of
member Mpin | [rmam] 8l a0 100
r@f_i'rnrmum edge i | Imien] 35 15 an
distance
Minimum spacing Spin | LONIT] 35 35 40
hml'n
hy
) I“'I'IDI'I'l tﬂ!

0
o
*
| I N

<

Walraven concrete screw WCS1

Intended use Annex B2

Installation parameters
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Installation parameters for anchorages in precast prestressed hollow core slabs
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=H | =H | a 52
€, ¢; = edge distance
5y, 53 = anchor spacing
ay a; = distance between anchor groups
Coin = mMinimum edge distance 2 100 mm

Smin = Minimum anchor spacing = 100 mm

A = minimum distance between anchor groups = 100 mm

Walraven concrete screw WCS1
Intended use Annex B3
Installation parameters for anchorages in precast prastressed hollow
glabs
ZRN1219 A H-THHI
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Installation Instructions

Create hammer drilled or
hollow drilled borehole

Remove drill dust by
vacuuming or blowing of

) Install with torque
impact screw driver
& [w) or torque wrench
Do g Yo %a
£33
4
e The head must be
undamaged and in
contact with the fixture
Walraven concrete screw WCS1
Intended use Annex B4
Installation instructions
Fat AL A BH-THHI
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Installation Instructions for anchorages in prestressed hollow slabs

z 100mm
2 50mm = mmm\
L s A
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Install with torgue impact screw driver or The head must be undamaged and in
torgue wrench contact with the fixture

Walraven concrete screw WCS1

Intended use Annex B5
Installation instructions for anchorages in prepressed hollow slabs
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Table 5: Characteristic values for static and quasi-static loading
| W51 concrete screw size 5 &
h hi h h
Mominal embedment depth — — — i —
[mm] 35 35 55
| Steel failure for tension and shear loading
Characteristic tension load | Naw. | [kN] 8.7 14.0
Partial factor tension load Yo | (-] 1.5
Characteristic shear load Vs | [kN] 4,4 | 7.0
Partial factor shear load Yisw | [7] 1,25
Ductility factor ks [-] 08
Characteristic bending load | Mg | [Nm) 5,3 | 10,9
Pull-out failure
Character- | cracked e p | (k] 1,5 3,0 7.5
istic tension
load C20/25 | uncracked | Neg | [kN] 1,5 3,0 7.5
C20/25 1,12
Increasing c30/37 1,22
factorfor F————— W | []
(T C40/50 1,41
C50/60 158
! Concrete failure: Splitting failure, concrete cone failure and pry-out failure
Effective embadment depth | hy | [mm] 27 27 a4
cracked k= ke, - 1.7
k-factor ke Ul
...... Low sl I i rn1 49 M
LTI AL L R = Rger L=l 4L,
Concrete spacing e | [mim] 3 x hes
cone failure | adge distance | con | [mm] 1,5 x by
Solitting spacing Sersa | (MM 120 120 160
failure edge distance | C..5 | [Mm] 60 &0 80
Factor for pry-out failure ks [-] 1,0
Installation factor Vieat | [-] 1.2 1.0 1.0
| Concrete edge failure
Effective length in concrete | |y = hgy| [mim) 27 27 44
Nominal outer diameter of t
| screw | Arom | (MM 5 6
Walraven concrete screw WCS1
Performances Annex C1
Characteristic values for static and quasi-static loading
Fat AL A BH-THHI
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Table 6: Characteristic values of resistance in precast prestressed hollow core slabs

C30/37 to C50/60

| WCS1 concrete screw size
Bottom flange thickness dy | [rmim] 225 =30 35
Characteristic resistance Fl | [kM]

Installation factor Yiret [-] 1,0

Table 7: Limiting distances for application in precast prestressed hollow core slabs

Distances for application in precast prestressed hollow core slabs

Minimum edge distance Coun | [min] =100
Minimum anchor spacing Sei | [ = 100
Minium ditance between | .., [ = 100
Ll I EI LU R

Distance of core I ] = 100
Distance of prestressing

steel e | [mm] z 100
Distance between anchar

pasition and prestressing ag | [mm] 230
steal

Walraven concrete screw WCS1

Performances Annex C2
Characteristic valuas and limiting distances in pracast prestrassed hallow cone
slabs

ZRN1219 A H-THHI
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Table 8: Fire exposure — characteristic values of resistance "
WCS1 concrete screw size &
Material WECS1 WECS1 Ad/HCR
- hmm hr'u'ur'. hrnm} hnmnl hn.nm.:'
MWominal embedment depth
P [mm] 35 55 35 55
Steel failure for tension and shear load (Fgya6 = Makss = Viear)
T I
k30 Fry= fian [kN] 0,9 1.2
R0 Frei = fisn [kM] 0,8 1.2
RSO0 Frei = pinn [kM] 0,6 1.2
Characteristic R120 Frsspiron | [kN] 0.4 0.8
Rezistance R30 Mnﬁk.gﬁ:in [Nm] 0,7 0,9
RE0 | Mauoneo | [NmI 0,6 0,9
RI0O | M span | [Nm] 0.5 0,9
R120 | M. a0 | [Nm] 0.3 0,6
Pull-out failure
Characteristic | R30-RS0 Mak, 6 [kM] 0,75 1,875 0,75 1,875
Resistance i
R120 Mey. 5 [kM] 0,6 15 0,6 15
Concrete cone failure
Characteristic | R3I0-R90 | N s | [kN] 0,86 2,76 0,86 2,76
Resistance R120 Nl cs | [KN] 0,68 2,21 0,68 2,21
Edge distance
R30 - R120 | cen | Imm] ] 2 % hyr
In case of fire attack from more than one side, the minimum edge distance shall be 2300mm.
Spacing
R20 - R120 | sen | Imm]] 4 % hu
Pry-out failure
R30 - R120 | ke | K| 1,0
The anchorage depth has to be increased for wet concreta by at least 30 mm compared ta the given
value.
T Not for application in prestressed hollow core slabs
Walraven concrete screw WCS1
Performances Annex C3
Characteristic values under fire exposure
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Find out how we can support

Would you like to find out more about any of the solutions described in this brochure? Or would you like to discuss how we could support you
find the best possible solution for your project? Get in touch today!

Other countries

Walraven International
P.0. Box 15

3640 AA Mijdrecht (NL)

Tel. +31(0)297 23 30 00
Fax +31(0)297 23 30 99
export@walraven.com

Walraven Group
Mijdrecht (NL) - Tienen (BE) - Bayreuth (DE) - Banbury (GB) - Malmé (SE) - Grenoble (FR) - Barcelona (ES) - Krakow (PL)
Mlada Boleslav (CZ) - Moscow (RU) - Kyiv (UA) - Detroit (US) - Shanghai (CN) - Dubai (AE) - Budapest (HU)
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