Schock Stacon® type SLD

Schock Stacon® type SLD, SLD-Q

SLD

Schock Stacon® type SLD

Heavy duty dowel for the transfer of high shear forces in expansion joints between thin concrete structural components with si-

multaneous freedom of movement in the direction of the dowel axis.

Schock Stacon® type SLD-Q

Heavy-duty dowel for the transmission of high shear forces in expansion joints between thin concrete structural components with

freedom of movement longitudinally and transversely to the dowel axis.
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SLD

Structural design

Schock Stacon® type SLD

Product characteristics | Application areas

Schock Stacon® type SLD
SLD

The heavy duty dowel serves the transmission of high shear forces in building joints and
with this enables free movement in the direction of the dowel axis. Through the stiff
anchoring body it is particularly suited for the connection of thin structural components.

SLD-Q

This heavy duty dowel serves the transmission of high shear forces in bulding joints and
with this enables free movement in the longitudinal and transverse direction to the dowel
axis. Through the stiff anchoring body it is particularly suited for the connection of thin
structural components.

Type designations in planning documents

Dowel type
Sleeve movable transversely (optional)
Load-bearing level

SLD-Q-220

Product features

The Schdck Stacon® type SLD (heavy duty dowel) consists of a sleeve part and a dowel part, which are concreted into the respec-
tive building parts adjacent to the joint. The load is transferred from one structural component through the dowel into the sleeve
then to the other structural component. With this, the welded-on stirrups and the face plate ensure optimum anchorage in the
concrete.

The sleeve of the Schéck Stacon® type SLD is round and thus enables freedom of movement along the dowel axis, in order to pre-
vent induced stresses due to structural component elongation. The forces can be transmitted perpendicularly and transversely to
the dowel axis. Should a freedom of movement lateral to the dowel axis be required, the Schdck Stacon® dowel type SLD-Q can
be used. The sleeve of this dowel is rectangular and thus enables displacement of + 12 mm in the transversal direction. Further-
more, this type of dowel is also square in order to enable an optimum slippage in all directions.

Application areas

The Schdck Stacon® type SLD has undergone the United Kingdom Technical Assessment by the British Board of Agreement (BBA)
for the transmission of mainly static, structurally relevant shear forces in expansion joints. The technical building regulation
EOTA TR 065 in conjunction with the United Kingdom Technical Assessment UKTA 23/6888 requlates the design according to

BS EN 1992-1-1 (EC2) for the concrete strength classes C20/25 to C50/60. The joint widths can vary between 10 and 60 mm. In ad-
dition, joint widths up to 80 mm with special types in accordance with the UKTA are also possible.

The dowel and sleeve consist of stainless steels with material numbers 1.4362, 1.4482, 1.4571 as well as 1.4404 and thus meet
the requirements of corrosion resistance class 3 in accordance with BS EN 1993-1-4.

All dimensions, reinforcement and geometry tables listed below apply according to BS EN 1992-1-1 (EC2).
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Schack Stacon® type SLD

Product description

Side view

Plan view

Section A-A
Part A4 — dowel

AB,D

Part A4

Part S

Section B-B Dy
Part S - sleeve
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Fig. 26: Dimensions Schdck Stacon® type SLD 220 to SLD 450

schck Stacon® type SO | 220 | 250|300 350 |40 | 450

Dowel element dimensions [mm]

Dowel diameter Dy 22 25 30 35 40 45
Stirrup diameter dsp 10 12 14 12 14 14
Number of stirrups 2 2 2 4 2 4
Stirrup height hg 100 120 140 170 200 230
Stirrup leg length L 154 184 216 258 348 400
Stirrup spacing Agp 46 49 56 97 70 113
Dowel embedment length ep 114 129 156 183 208 235
Sleeve element dimensions [mm]

Internal diameter Dy 23 26 31 36 41 46
Stirrup diameter ds 10 12 14 12 14 14
Number of stirrups 2 2 2 4 2 4
Stirrup height hg 100 120 140 170 200 230
Stirrup leg length g4 154 184 216 258 348 400
Stirrup spacing Agy 49 53 60 97 70 113
Sleeve length [y 180 195 220 245 270 295
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SLD

Structural design

Schack Stacon® type SLD

Product description

Side view A 4—,—} B
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Part A4 — dowel HD Part S —sleeve

Fig. 27: Dimensions Schdck Stacon® type SLD-Q 220 to SLD-Q 400

schck Stacon® typestoq 20|00

Dowel element dimensions [mm]

Length of side of dowel Dy 22 30 40
Stirrup diameter dgp 10 14 14
Number of stirrups 2 2 4
Stirrup height hyg 100 140 200
Stirrup leg length g 154 216 350
Stirrup spacing Agp 46 56 102
Dowel embedment length ep 114 156 210
Sleeve element dimensions [mm]

Internal diameter Dy 47 55 65
Stirrup diameter dgu 10 12 14
Number of stirrups 2 4 4
Stirrup height hyg 100 140 200
Stirrup leg length gy 156 218 350
Stirrup spacing Ag 72 116 132
Sleeve length Ly 180 220 270
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Schack Stacon® type SLD

Design process

Determination of the shear force path veg in the joint using FEM

software or using simplified structural models. T T T "1 Planview
gsime A
| \ | | |
| \ | | |
Determination of a simplified shear force path v'g for the design. R ARt RE el
L1 \ L
|

|
Determination of the expected maximum joint width. Mm Ve [
See page 11 \
|_| Ij V'd (kv

3_—
T

Examination of the minimum structural component dimensions
and the applicable shear force dowels. See page 24

Optimal arrangement of dowels

©0000 0 00000 © 00000

Examination of the shear force load-bearing capacity of the slab
and determination of the required degree of reinforcement. See
page 28

Reading of the maximum slab load-bearing capacity Vg per
dowel depending on slab thickness and degree of reinforcement.
See page 29

Are transversely movable dowels required?
See page 12

Transversely movable dowel not required Transversely movable dowel required

Selection of the matching load-bearing level of the Schock Selection of the matching load-bearing level of the Schock
Stacon® type SLD. Determination of the load-bearing capacity of Stacon® type SLD-Q. Determination of the load-bearing capacity
the connection. of the connection.
See design tables from page 30 See design tables from page 32
VRd,dowel =min (VRd,c,P; VRd,ce,s) VRd,dowel =min (VRd,c,P; VRd,ce,s)

Are larger transverse displacements expected in the joint on a
daily basis? See page 34

VRd,dowel = VRd,ce,SLS

Calculation of the required dowel spacing
€req = VRd,dowel [kN] / V'Ed [kN/m]

Examination of the dowel spacing. See page 24
15-ha <e<8- o You can find examples for the use of the design tables from page
39. Alternatively all Schock Stacon® types can be designed using the

. PO
Determination of the required edge reinforcement. Schock Scalix® design software.

See page 35
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Schack Stacon® type SLD

Minimum dowel spacing/component dimensions

Schck Stacon® type LD 220|250 |30 350400 450

Minimum structural component dimension [mm]

glzmzrgl:nmmslab thickness hpy, for 150 160 180 210 240 270
L\ih:n;r(r)u:nmmslab thickness hy, for 160 180 200 230 260 200
x‘:;naun':‘nflab thickness iy for 180 200 220 250 280 310
Minimum wall thickness b,, 200 215 240 280 370 420
Beam width b, 1.5 hpin

Dowel spacing [mm]

Minimum horizontal ey pin 1.5 x slab thickness

Maximum horizontal e, pa 8 x slab thickness

Minimum vertical ey min 150 160 180 210 240 270
Edge distances [mm]

Minimum horizontal egn min ‘ 0.75 x slab thickness

schockStacon®typestoq 20|00

Minimum structural component dimension [mm]
Minimum slab thickness hy, for 150 180 240
¢,=20 mm
Minimum slab thickness hy, for 160 200 260
¢,=30mm
Minimum slab thickness hy, for 180 220 280
¢, =40 mm
Minimum wall thickness b, 200 240 370
Beam width b, 1.5 hpin
SLD Dowel spacing [mm]
Minimum horizontal ey, pin 1.5 x slab thickness
Maximum horizontal ey, ya 8 x slab thickness
Minimum vertical ey min 150 180 240
Edge distances [mm]
Minimum horizontal gy min 0.75 x slab thickness
{}
o =] o =] o =] =1 =] Il
£ o o) o) o} Il
N =K i=] =K j=] =R j=} g j=] |
it
eRh,min L eh,min l
T 1

Fig. 1: Schéck Stacon® type SLD: Minimum structural component measurements and dowel spacings with one slab

Structural design
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Schack Stacon® type SLD

Minimum dowel spacing/component dimensions
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Fig. 29: Schick Stacon® type SLD: Minimum structural component measure- Fig. 30: Schdck Stacon® type SLD: Minimum structural component thickness
ments and dowel spacings in the front face of a balcony or a wall of a wall or column

SLD

Structural design
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SLD

Structural design

Schock Stacon® type SLD

Shear force load-bearing capacity of slabs

Verification of the shear force load-bearing capacity

The shear force resistance of the slab is directed in accordance with BS EN 1992-1-1, para. 6.2. The following conditions must be

met for slabs without shear force reinforcement:
Veae [KN/m] 2 veg [kN/m]
with:

VRd,c: Design value of the shear force resistance of the slab in accordance with

BS EN 1992-1-1, para. 6.2.2 (1)

Ved: Design value of the applied shear force without reduction in accordance with

BS EN 1992-1-1, para. 6.2.2 (6)

Shear force dowels introduce the loads punctually into the slab. A linear support can be assumed for a dowel spacing of up to five
times the static useful height. In this case the verification of the shear force load-bearing capacity, as shown in the diagram

below, may be carried out across the complete slab width.

The load-bearing capacities vgq, for some slab thicknesses, concrete strength classes and degrees of reinforcement are listed in a
table, see page 28. The required degree of reinforcement of the slab in the edge area can be determined and the maximum load-
bearing capacity in accordance with BS EN 1992-1-1, para. 6.2 can be checked by referring to this table.

15 hxlab

Shear force verification

<25d ‘ <5d ‘ <5d

Fig. 31: Closed shear force verification of the slab with small dowel spacings

If the dowel spacing is more than five times the static useful height, the verification of the shear force load-bearing capacity must
be carried out section by section in the area of the shear force dowels. This principle is presented in the diagram below. In this
case every dowel, independent of the load-bearing level and joint width, can only introduce a certain maximum shear force into

the slab.

The maximum shear forces Viq,p for some slab thicknesses, concrete strength classes and degrees of reinforcement are listed in a

table, see page 29.
This verification is not required for walls, columns and downstand beams.

Shear force verification

Shear force verification

Shear force verification

N r Bl r Bl r
E: \ \ \ \ \
n ! % ! ! ! !
- \ \ \ \ \
I I
>25d | >5d | >5d | >5d
1 1 1
Fig. 32: Section-by-section shear force verification with large dowel spacings
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Schack Stacon® type SLD

Shear force load-bearing capacity of slabs

H Information on upper and lower slab reinforcement

= The degrees of reinforcement given in the tables on page28 and page 29 are to be installed at the top and bottom of the slab
and anchored on the free edge of the slab. For this, the existing concrete reinforcement can be fully taken into account.

= |n accordance with BS EN 1992-1-1, para. 9.3.1.2, at least 50 % of the required field reinforcement must be anchored in the sup-
port. As the support is indirect when connecting with shear force dowels, this reinforcement must be anchored in the edge
beam as shown in the diagram below.

= [f the length l,;nq for the anchorage of the reinforcement is not sufficient, the required anchorage length can be reduced by us-
ing angle hooks, welded-on cross bars or varying the ratio between existing and required reinforcement.

L 15 hslab

1 f

hslab

lb,ind >10ds

Fig. 33: Anchorage of the upper and lower reinforcement at the edge of the slab
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Schock Stacon® type SLD

Shear force load-bearing capacity of the slab

The design values of the shear force load-bearing capacity for selected concrete strengths, degrees of reinforcement and slab
thicknesses in accordance with BS EN 1992-1-1, para. 6.2.2 (1) are specified in the following table. The minimum value of the
shear force load-bearing capacity has already been taken into account here. These load-bearing capacities are independent of the
selected shear force dowel and refer only to the slab.

Shear force resistance of the slab without shear force reinforcement for linear support

. (28/35 (32/40
Shear force resistance for :
degree of reinforcement py, [%]
Slab thickness [mm] 0.25 0.50 0.75 1.00 0.25 0.50 0.75 1.00
¢, =20 mm ¢, =30mm Via,c [kN/m]

150 160 65.5 723 82.8 91.1 70.0 75.6 86.5 95.2
160 170 70.7 78.1 89.4 98.4 75.6 81.6 93.5 102.9
170 180 76.0 83.9 96.0 105.7 81.2 87.7 100.4 110.5
180 190 81.2 89.7 102.6 113.0 86.8 93.7 107.3 118.1
190 200 85.9 94.9 108.6 119.5 91.8 99.2 1135 125.0
200 210 91.1 100.6 115.2 126.8 97.4 105.2 120.5 132.6
210 220 96.4 106.4 121.8 134.1 103.0 1113 127.4 140.2
220 230 101.6 112.2 128.5 141.4 108.6 1173 1343 147.8
230 240 106.1 117.4 134.4 147.9 113.4 122.8 140.5 154.7
240 250 109.3 121.7 139.3 1534 116.9 127.3 145.7 160.3
250 260 112.2 125.6 143.7 158.2 120.0 1313 150.3 165.4
260 270 115.4 129.8 148.6 163.6 1234 135.7 155.4 171.0
270 280 118.5 134.0 153.4 168.9 126.7 140.1 160.4 176.6
280 290 121.7 138.2 158.2 174.2 130.1 1445 165.4 182.1
290 300 124.8 1424 163.0 179.4 1334 148.9 170.4 187.6
300 310 127.5 146.1 167.3 184.1 136.3 152.8 174.9 192.5
SLD 310 320 130.6 150.2 172.0 189.3 139.6 157.1 179.8 197.9
320 330 133.6 154.3 176.7 194.5 142.8 161.4 184.7 203.3
330 340 136.6 158.4 181.3 199.6 146.1 165.6 189.6 208.7
340 350 139.6 162.5 186.0 204.7 149.3 169.9 194.5 214.0
350 360 142.0 165.7 189.7 208.8 151.8 1733 198.3 218.3
360 370 145.0 169.7 1943 213.9 155.0 177.5 203.2 223.6
370 380 147.2 172.8 197.8 217.7 157.3 180.6 206.8 227.6
380 390 150.1 176.7 202.3 222.7 160.5 184.8 2115 232.8
390 400 153.0 180.7 206.9 227.7 163.6 189.0 216.3 238.1
400 410 155.9 184.7 211.4 232.7 166.7 1931 221.0 2433
410 420 158.8 188.6 215.9 237.7 169.8 197.2 225.8 248.5
420 430 161.7 192.6 220.5 242.6 172.8 201.4 230.5 253.7
430 440 164.5 196.5 2249 247.6 175.9 205.5 235.2 258.9
- 440 450 167.4 200.4 2294 2525 178.9 209.5 239.9 264.0
'% 450 460 170.2 2043 233.9 257.4 181.9 213.6 2445 269.1
r:; 460 470 173.0 208.2 2383 2623 185.0 217.7 249.2 2743
g 470 480 175.8 2121 242.8 267.2 188.0 221.7 253.8 279.4
; 480 490 178.6 2159 247.2 272.1 191.0 225.8 258.5 284.5
490 500 181.4 219.8 251.6 276.9 193.9 229.8 263.1 289.5
500 510 184.2 223.6 256.0 281.8 196.9 233.8 267.7 294.6
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Schack Stacon® type SLD

Shear force load-bearing capacity of the slab

Each shear force dowel has only one limited range of influence in which it can introduce the shear force into the slab. If the dowel
spacing is greater than five times the static useful height, the load-bearing capacity of the connection is limited by the shear force
load-bearing capacity of the slab within this range of influence.

The following table specifies the design values of the shear force load-bearing capacity for selected slab thicknesses, and degrees
of reinforcement given. These values apply irrespective of the load-bearing level of the selected Schdock Stacon® type SLD.

Shear force load-bearing capacity of the slab with punctual support

. . 28/35 (32/40
Shear force load-bearing capacity for .
degree of reinforcement py, [%]
Slab thickness [mm] 0.25 0.50 0.75 1.00 0.25 0.50 0.75 1.00
¢, =20 mm ¢, =30 mm Vracp per dowel [kN]

150 160 40.9 45.2 51.8 56.9 43.8 47.3 54.1 59.5
160 170 47.7 52.7 60.3 66.4 51.0 55.1 63.1 69.5
170 180 55.1 60.8 69.6 76.6 58.9 63.6 72.8 80.1
180 190 62.9 69.5 79.5 87.6 67.3 72.6 83.2 91.5
190 200 70.4 71.8 89.1 98.0 753 813 93.1 102.5
200 210 793 87.5 100.2 110.3 84.7 915 104.8 115.4
210 220 88.7 97.9 112.1 123.4 94.8 102.4 117.2 129.0
220 230 98.6 108.8 124.6 137.2 105.3 113.8 130.3 143.4
230 240 108.2 119.7 137.1 150.9 115.7 1253 1433 157.8
240 250 117.0 130.2 149.1 164.1 125.1 136.2 155.9 171.5
250 260 125.1 140.0 160.2 176.4 1338 146.4 167.6 184.4
260 270 134.4 151.2 173.1 190.6 143.8 158.1 181.0 199.2
270 280 144.0 162.8 186.4 205.2 153.9 170.2 194.9 2146
280 290 154.0 174.8 200.1 2204 164.6 182.8 209.2 2304
290 300 164.1 187.3 2143 2359 175.4 195.8 224.1 246.7
300 310 173.4 198.7 2275 250.4 185.4 207.8 237.9 261.8 sLD
310 320 184.1 2118 2425 266.9 196.8 2215 2535 279.0
320 330 195.1 2253 258.0 284.0 208.5 235.6 269.7 296.8
330 340 206.3 239.2 273.8 301.4 220.6 250.1 286.3 315.1
340 350 217.8 2535 290.2 3193 2329 265.0 303.4 333.8
350 360 2272 265.1 303.5 334.1 2429 2773 3173 3493
360 370 2393 280.0 320.6 352.9 255.8 2929 3353 368.9
370 380 248.4 291.6 333.8 367.4 2654 304.8 349.0 384.1
380 390 260.8 307.0 3515 386.9 278.9 3211 367.5 404.5
390 400 2735 323.0 369.8 407.0 292.4 337.8 386.6 425.6
400 410 286.5 339.4 388.4 427.6 306.3 354.8 406.1 447.1
410 420 299.7 356.0 407.5 448.7 3205 372.2 426.2 469.0
420 430 3133 373.2 427.2 470.0 334.8 390.2 446.6 4915
430 440 326.9 390.5 447.0 492.1 349.6 408.4 467.5 514.6 -
440 450 341.1 408.3 467.4 514.5 364.5 426.9 488.8 537.9 2
450 460 355.3 426.5 488.3 537.3 379.7 4459 510.4 561.7 §
460 470 369.8 445.0 509.4 560.7 3954 465.3 532.7 586.3 g
470 480 384.6 464.0 531.1 584.5 4113 485.0 555.2 611.2 §
480 490 399.6 483.1 553.1 608.8 4274 505.2 578.4 636.6 i
490 500 415.0 502.8 575.5 633.4 4435 525.7 601.8 662.2
500 510 430.6 522.7 598.4 658.7 460.3 546.5 625.7 688.6

Tl Schock Stacon®/GB-en/2023.1/August 29



SLD

Structural design

Schock Stacon® type SLD

Load-bearing capacity of Stacon® type SLD

Design resistance Viq,e,s = Min [resistance against steel failure Vg, concrete edge failure Vige and crack width limitation Veg ce sis]
The following design values were determined on the basis of UKTA 23/6888, the technical requlation EOTA TR 065 and
BS EN 1992-1-1. The values listed here apply only in connection with a reinforcement arrangement shown on page 35.

schck Stacon® type LD 220 | 250|300 350 a0 450

¢, =20 mm

30

Design values with

Slab thickness [mm]

150

160

180

200

220

230

250

¢, =30 mm

160

180

200

220

240

250

270

Joint width
[mm]
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60

VRd,te,s [kN]

Check the shear force load-bearing capacity in advance (see design procedure on page23)

56.8
45.7
38.1
32.6
285
56.8
45.7
38.1
32.6
285
56.8
45.7
38.1
326
285
56.8
45.7
38.1
32.6
285
56.7
45.7
38.1
32.6
285
56.8
45.7
38.1
32.6
285
56.8
45.7
38.1
32.6
285

74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2

1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
118.5
101.8
86.0
74.2
65.2
1213
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2

171.5
156.2
1333
115.7
102.0
176.0
156.2
1333
115.7
102.0
184.9
156.2
1333
115.7
102.0

243.6 -
217.2 -
187.0 -
163.3 -
144.5 -
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Load-bearing capacity of Stacon® type SLD

Schack Stacon® type SLD

schck Stacon® typesLD 220|250 300350 00 | 40

Design values with

Slab thickness [mm]

¢, =20 mm

280

300

330

350

380

400

430

480

¢, =30 mm

300

320

350

370

400

420

450

500

Joint width
[mm]
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
20
30
40
50
60
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Check the shear force load-bearing capacity in advance (see design procedure on page23)

56.8
45.7
38.1
326
285
56.8
45.7
38.1
326
285
56.8
45.7
38.1
32.6
285
56.8
45.7
38.1
32,6
285
56.8
45.7
38.1
326
285
56.8
45.7
38.1
326
285
56.8
45.7
38.1
326
285
56.8
45.7
38.1
32.6
285

74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2
74.7
60.7
50.9
43.7
38.2

1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2
1233
101.8
86.0
74.2
65.2

VRd,ce,s [kN]

186.4
156.2
1333
115.7
102.0
186.4
156.2
1333
115.7
102.0
186.4
156.2
1333
115.7
102.0
186.4
156.2
1333
115.7
102.0
186.4
156.2
1333
115.7
102.0
186.4
156.2
1333
115.7
102.0
179.3
156.2
1333
115.7
102.0
186.4
156.2
1333
115.7
102.0

255.9
217.2
187.0
163.3
144.5
255.9
217.2
187.0
163.3
144.5
255.9
217.2
187.0
163.3
144.5
255.9
217.2
187.0
163.3
144.5
255.9
217.2
187.0
163.3
1445
255.9
217.2
187.0
163.3
144.5
255.9
217.2
187.0
163.3
144.5
255.9
217.2
187.0
163.3
144.5

356.2
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
357.1
307.9
267.9
235.7
209.7
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SLD

Structural design

Schack Stacon® type SLD

Load-bearing capacity of Stacon® type SLD-Q

Design resistance Vg4ces = min [resistance against steel failure Ve4s, concrete edge failure Viqee and crack width limitation Veg e sis]
The following design values were determined on the basis of UKTA 23/6888, the technical requlation EOTA TR 065 and
BS EN 1992-1-1. The values listed here apply only in connection with a reinforcement arrangement shown on page 35.

schick Stacon® typestoq 20 |0 |0 |

Design values with
Slab thickness [mm] Joint width . Vices [KN] .
Check the shear force load-bearing capacity in advance (see design procedure on page23)
¢=20mm | ¢=30mm [mm]
20 55.4 - -
30 55.4 - -
150 160 40 50.7 - -
50 435 - -
60 38.1 - -
20 59.9 - -
30 59.9 - -
160 180 40 50.7 - -
50 435 - -
60 38.1 - -
20 74.1 138.8 -
30 60.4 138.8 -
180 200 40 50.7 122.9 -
50 435 106.8 -
60 38.1 94.2 -
20 74.1 148.9 -
30 60.4 144.0 -
200 220 40 50.7 122.9 -
50 435 106.8 -
60 38.1 94.2 -
20 72.6 158.5 -
30 60.4 144.0 -
220 240 40 50.7 122.9 -
50 435 106.8 -
60 38.1 94.2 -
20 74.1 163.2 -
30 60.4 144.0 .
230 250 40 50.7 1229 -
50 435 106.8 -
60 38.1 94.2 -
20 74.1 171.7 3104
30 60.4 144.0 3104
250 270 40 50.7 122.9 272.6
50 435 106.8 240.5
60 38.1 94.2 2144
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Schack Stacon® type SLD

Load-bearing capacity of Stacon® type SLD-Q

schock stacon® typestpq 20 |0 w0

Design values with y o
D U s | il Joint width Check the shear force load-bearing capac?:;elisn[adllance (see design procedure on page23)
¢=20mm ¢ =30mm [mm]
20 74.1 171.7 334.6
30 60.4 144.0 3121
280 300 40 50.7 122.9 272.6
50 43.5 106.8 240.5
60 38.1 94.2 214.4
20 74.1 171.7 350.1
30 60.4 144.0 3121
300 320 40 50.7 1229 272.6
50 43.5 106.8 240.5
60 38.1 94.2 214.4
20 73.4 171.7 359.6
30 60.4 144.0 312.1
330 350 40 50.7 1229 272.6
50 435 106.8 240.5
60 38.1 94.2 214.4
20 74.1 171.7 359.6
30 60.4 144.0 312.1
350 370 40 50.7 1229 272.6
50 435 106.8 240.5
60 38.1 94.2 214.4
20 74.1 171.7 359.6
30 60.4 144.0 3121
380 400 40 50.7 122.9 272.6
50 43.5 106.8 240.5
60 38.1 94.2 214.4
20 74.1 171.7 359.6
30 60.4 144.0 3121
400 420 40 50.7 122.9 272.6
50 43.5 106.8 240.5
60 38.1 94.2 214.4
20 74.1 171.4 359.6
30 60.4 144.0 3121
430 450 40 50.7 1229 272.6
50 43.5 106.8 240.5
60 38.1 94.2 2144
20 74.1 171.7 359.6
30 60.4 144.0 312.1
480 500 40 50.7 1229 272.6
50 435 106.8 240.5
60 38.1 94.2 214.4
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Schock Stacon® type SLD

Operating strength of Stacon® type SLD-Q | On-site reinforcement

Operational strength of transversely movable dowels

With larger transverse displacements every day of more than 2 mm, the dowel can rub against the inside of the sleeve which in-
creases wear. These frequent displacements occur when external members such as, for example, balcony slabs or facade compo-
nents, are connected. In these cases the load must be limited.

The load-bearing capacities of the Schock Stacon® type SLD-Q for the ultimate limit state are listed in the bottom table. As these
values are smaller than the load-bearing capacities without reqular displacement with the respective minimum slab thickness,
these values apply irrespective of the slab thickness.

schockStacon®typestoQ 20 | 0 0|

Design values with Vidcests [kN]

. . 10-50 40.9 94.7 198.3
Joint width [mm]
60 38.1 94.2 198.3
On-site reinforcement
The on-site reinforcement specified here was designed for the following requirements:
= Slab edge reinforcement to avoid concrete edge failure (Pos. 1)
= Bending moments and shear forces of the flush edge beam as continuous support for a maximum dowel spacing of 8 « hyap

(Pos. 2)
= Transverse reinforcement for anchorage of the slab flexible reinforcement in the flush downstand beam in accordance with
BS EN 1992-1-1
The first slip-in stirrup of the Position 1 right and left of the shear force dowel must be directly in contact with the welded-on
dowel bracket.

Section View
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Fig. 34: On-site reinforcement with Schock Stacon® type SLD
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On-site reinforcement

Schack Stacon® type SLD

Schck Stacon® typeSLD 220|250 300350 400 | 450

On-site reinforcement for
Slab thickness [mm] Number and diameter
¢, =20 mm ¢, =30 mm
Pos. 1: U-stirrup

150-200 160-220 2x29212 2x39212 2x3216 -
210-300 230-320 2x2210 2x2212 2x2216 2x3216
310-400 330-420 2x29210 2x2210 2x3212 2x3216
410-500 430-520 2x2210 2x2210 2x3210 2x2216
Pos. 2: Joint longitudinal reinforcement for the degree of reinforcement of the slab < 0.5 %
150-200 160-220 2x3@212 2x3212 2x3216 -
210-300 230-320 2x4216 2x4216 2x4216 2x4216
310-400 330-420 2x39216 2x5216 2x4220 2x4220
410-500 430-520 2x2216 2x4216 2x5220 2x6220
Pos. 2: Joint longitudinal reinforcement for the degree of reinforcement of the slab < 1.0 %
150-200 160-220 2x5@12 2x5212 2x3216 -
210-300 230-320 2x5216 2x6216 2x7216 2x7216
310-400 330-420 2x3216 2x6216 2x7220 2x7@220
410-500 430-520 2x2216 2x4216 2x6220 2x7@220

2x4216
2x4 216
2x3316

2x5216
2x4a320
2x6220

2x5220
2x7320
2x8320

2x4220
2x4220
2x4220

2x4320
2x4220
2x6@20

2x5220
2x7220
2x8220

schockstacon®typestbq 20 |0 0|

On-site reinforcement for
Slab thickness [mm] Number and diameter
¢, =20 mm ¢, =30mm
Pos. 1: U-stirrup

150-200 160-220 2x3912 2x3216
210-300 230-320 2x2212 2x3216 2x4a320
310-400 330-420 2x29210 2x3216 2x3220
410-500 430-520 2x2210 2x2216 2x3220
Pos. 2: Joint longitudinal reinforcement for the degree of reinforcement of the slab < 0.5 %
150-200 160-220 2x3212 2x3216
210-300 230-320 2x3216 2x3216 2x4 220
310-400 330420 2x5916 2x4220 2x5220
410-500 430-520 2x2216 2x6220 2x6220
Pos. 2: Joint longitudinal reinforcement for the degree of reinforcement of the slab < 1.0 %
150-200 160-220 2x5@12 2x3216
210-300 230-320 2x69216 2x6216 2x4 220
310-400 330-420 2x6216 2x7@220 2x7@220
410-500 430-520 2x4212 2x7225 2x8225
Distance of the first U-stirrup laterally from the dowel
L = Agpyu + doju + @ Pos. 1
Lt Centre distance of the first U-stirrup next to the Schdck Stacon® type SLD
Appyu: Centre distance of the welded-on stirrup on the sleeve and/or dowel element ( see page 21 or 22)
db,opm: Diameter of the welded-on stirrup on the sleeve and/or dowel element (see page 21 or 22)
& Pos. 1: Diameter of the on-site reinforcement of Pos. 1
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Schock Stacon® type SLD

Precast construction | Joint tapes
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N \ q P | |
1 >\A - = . - W —H - - |
< ! © T o E}W o . ‘ ‘

= \ [ LIET T L] = \ e} o
Al I o Q o oo mj_/}) N Al : A | o . 1
| - il A =
q b ‘ ‘
| B

er—wl., =N JL en L e
A 7

Fig. 35: Schdck Stacon® type SLD: on-site reinforcement with floor-wall connection
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Fig. 36: Schick Stacon® type SLD: on-site reinforcement with beam connection

Schick Stacon® 20 25300 35040450

On-site reinforcement for Number and diameter
SLD Pos. 3: Longitudinal bar within the dowel for walls and downstand beams
Type SLD 2x128 2x1210 2x1212 2x1216 2x1216 2x1220
Schéck Stacon® o2 |0 | a0 |
On-site reinforcement for Number and diameter

Pos. 3: Longitudinal bar within the dowel for walls and downstand beams
Type SLD-Q 2x1210 2x1216 2x1220

Prefabricated construction and joint tapes

If the end faces of the connected structural components are divided by compound joints or joint tapes, only the undisturbed part
of the structural component height can be used as the basis for the design. Accordingly, the on-site reinforcement for the shear
force dowel must also only be located in this area.
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Fig. 37: Schdck Stacon® type SLD: on-site reinforcement with semi precast Fig. 38: Schdck Stacon® type SLD: Expansion joint with joint tape

floor slab units
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Schack Stacon® type SLD

Verification of the load-bearing capacity

Verification of the load-bearing capacity in accordance with technical building regulation EOTA TR 065
The load-bearing capacity of an expansion joint connection with the Schock Stacon® type SLD results from the minimum of the
verifications against shear force load-bearing capacity of the slab, concrete edge failure and steel load-bearing capacity.

Ultimate limit state:
Vg

Vig
VRd,ce,s

Serviceability limit state:
VEd,SLD
VEd,SLS

with: Veq:

Veg,is:
VRd,c:

VRd,dowel:
VRd,ce:
VRd,s:
Vid,cessis:
Vids.205Ls:

< Ve Shear force load-bearing capacity of the complete slab and in the
area of the dowels
< Vides Load-bearing capacity of the shear force dowel

=min (VRd,ce; VRd,s)

< Vigests Limitation of the crack widths (< 0.3 mm)
< Vs 2051 Operating strength of the transversely movable shear force dowels
SLD-Q

Design value of the applied shear force in the ultimate limit state

Design value of the applied shear force in the serviceability limit state as quasi-perma-
nent load combination

Design value of the shear force load-bearing capacity of the concrete structural compo-
nent

Design value of the shear force load-bearing capacity of the dowel connection

Design value of the resistance to concrete edge failure

Design value of the resistance to steel failure

Design value for the limitation of the crack widths in the concrete

Design value for the wear resistance of transversely movable dowels

These verifications are fulfilled in compliance with the previous design tables. In the case of downstand beams, columns and
walls, the verification of the shear force load-bearing capacity can be dispensed with.

Tl Schéck Stacon®/GB-en/2023.1/August
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Schock Stacon® type SLD

Steel load-bearing capacity

Steel load-bearing capacity in accordance with technical building regulation EOTA TR 065 and UKTA 23/6888

Steel load-bearing capacity of the Schick Stacon® type SLD was determined by means of the load-deformation curve from tests.
Until this load-bearing capacity is reached, all deformations from concrete and steel are elastic and reversible. This load-bearing
capacity is always relevant in structural components in which concrete failure due to concrete edge failure or shear force failure
can be excluded. This is the case, for example, in walls or columns.

schock Stacon® typesSLD 220250 300 350400 | 450

Steel load-bearing capacity for Vias [KN]
10 73.6 95.3 153.1 225.8 303.7 414.8
20 56.8 74.7 1233 186.4 255.9 357.1
Joint width [mm] 30 45.7 60.7 101.8 156.2 217.2 307.9
40 38.1 50.9 86.0 1333 187.0 267.9
50 32.6 43.7 74.2 115.7 163.3 235.7
60 28.5 38.2 65.2 102.0 1445 209.7
" Sedsworipesva | m | aw aw |
Steel load-bearing capacity for Vias [KN]
10 94.0 205.9 359.6
20 74.1 171.7 359.6
Joint width [mm] 30 60.4 144.0 312.1
40 50.7 122.9 272.6
50 435 106.8 240.5
60 38.1 94.2 2144

SLD

Structural design
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Design example

Connection of a floor plate to a wall

Schack Stacon® type SLD

Boundary conditions:
Slab: Concrete: (32/40
Slab thickness: Nyab =250 mm
Concrete cover: G =30 mm
Reinforcement in slab: @16/200 = a, = 1005 mm?/m
Wall: Concrete: (32/40
Wall thickness: b, =250 mm
Concrete cover: (o =30 mm
Joint: Joint length: ks =5m
Joint width on installation: fe =20 mm
Maximum joint width: f =28 mm
No transverse displacements expected Schock Stacon® type SLD
Load: Simplified load: V'eg =100 kN/m

Fig. 39: Design example of floor-wall connection

Degree of reinforcement of the slab which is anchored in the edge beam (see diagram page 27):

Anchorage length @16: lo,eq

Minimum anchorage length: lin =10 16
Existing anchorage length: lina=15h-¢
Degree of anchored reinforcement:

Examination of the minimum structural component dimen-
sions:

Read off from the table on page 24

SLD 300 selected
Minimum slab thickness
Minimum wall thickness

himin = 200 mm < hgzp = 250 mm
bumin = 240 mm < by, = 250 mm

Tl Schéck Stacon®/GB-en/2023.1/August

=570 mm

=160 mm
=345mm 2 160 mm
Py = lb,ind/lb,eq‘ a;/d =0.29%

Schock Stacon® type SLD

Minimum structural component dimension [mm]

Minimum slab thickness hpi, for ¢, = 20 mm
Minimum slab thickness hyi, for ¢, = 30 mm ———+66————386— 200

Minimum slab thickness hyi, for ¢, = 40 mm

Minimum wall thickness bg 240
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Schock Stacon® type SLD

Design example

Verification of the shear force load-bearing capacity of the
slab:

Verification by means of the table on page 28

V'eg = 100 kN/m < vgg, = 116.9 kN/m

The degree of reinforcement of the slab is sufficient.

Maximum shear force load-bearing capacity of the slab per
dowel:

Read off from the table on page 29

The slab can accept no more than 125.1 kN/dowel.

Selection of the matching load-bearing level:

Read off from the table on page 30

SLD 300 selected

Vigces = 101.8 kN < Vggep = 125.1 kN

Thus the load-bearing capacity of the dowel Vg e is decisive
for the design.

VRd,dowel = 1018 kN

Calculation of the required dowel spacing:
€req = VRd,dowel/ V'Ed =101.8 kN / 100 kN/m
€req=1.02m

Selection of the dowel spacing and number of dowels:
Ndowel = lt / €reg=5mM / 1.02m =4.9 = 5 dowels
€l = b / Ngower =5 M / 5 dowels = 1.0 m

Examination of the dowel spacing:
Details in the table on page 24
Minimum dowel spacing
Maximum dowel spacing

Determination of the required edge reinforcement:

Slab:

Read off from the table on page 35

Pos. 1: 2 @ 16 right and left of the dowel
Pos. 2: 4 & 16 at upper and lower slab edge

40

Shear force resistance of the slab without shear force reinforcement
for linear support

(28/35 (32/40
Degree of reinforcement py, [%]
Slab thickness [mm] 075 | 10 | 025 | 05 | 0.75
¢, =20 mm ¢, =30 mm VRa,c|[[kN/m]
230 240
240 250 1393153 41169
250 260

Shear force load-bearing capacity of the slab with punctual support

(28/35 (32/40
Degree of reinforcement py, [%]
Slab thickness [mm] 075 | 10 | 025 | 05 | 0.75
¢, =20 mm ¢, =30 mm Vra,cp per dowel [kN/m]
230 240
240 250 ———H453—3644» 1251
250 260
Schock Stacon® type SLD 250 300 350
Slab thickness [mm] Joint width Vig ces [KN]
¢, =20 mm ¢, =30mm [mm]
l 20
- A 30 56+— 101.8
40
50
60

€hmin = 1.5 * hgap = 1.5 + 250 mm = 375 mm < 1000 mm
€hmax = 8 * Nyap = 8 + 250 mm = 2000 mm > 1000 mm

Schock Stacon® type SLD
Number and
Slab thickness [mm] diameter
¢, =20 mm ¢, =30 mm

Pos. 1: U-stirrup

150-200 160-220

210-300 230-320 221 2 Xx2216
Pos. 2: Joint longitudinal reinforcement for the degree of reinforcement of the slab < 0.5 %

150-200 160-220

210-300 230-320 x-4-3-16 —2X40@ 16’
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Schack Stacon® type SLD

L]

Design example

Wall: Schdck Stacon®

Read off from the table on page 36 Number ahd diameter

Pos. 3: 1 @ 12 in the dowel stirrup top and bottom Pos. 3: Longitudinal bar within the dowel for walls and downstand bgams

. . . . TypeSlD ————— »

In the wall only one longitudinal bar is required at the top and ype 2x1212

bottom to absorb the splitting tensile force.
o
R

Wall

Fig. 40: Section through floor-wall connection showing reinforcement set-up
r—-——-—-——-—"— -/ - - - T
| Wall |
i . 5x SLD 300 ) |
| | | |

4x 316 4x316

| | )\ | |
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i ! ! i
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Fig. 41: View of the floor showing reinforcement set-up
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Schock Stacon® type SLD

Design example

B 5 x SLD 300 y
r Upper edge floor T W
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Fig. 42: View of the wall showing reinforcement set-up

SLD

Structural design
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Design example

Connection of a floor plate to a downstand beam
Boundary conditions:

Schack Stacon® type SLD

Slab: Concrete: (32/40
Slab thickness: Ngiap =300 mm
Concrete cover: G =30 mm
Reinforcement in slab: @16 /100 = a, =2011 mm?/m
Downstand beam: Concrete: (32/40
Height: hy =500 mm
Width: bu =300 mm
Concrete cover: G =30 mm
Joint: Joint length: s =20m
Joint width on installation: fe =20 mm
Maximum joint width: f =28 mm
Transverse displacements expected Schock Stacon® type SLD-Q
The expected daily transverse displacements are smaller than 2 mm.
Offset slab downstand beam Vy =100 mm
Load: Simplified load: Ve =100 kN/m

Downstand beam

Fig. 43: Design example of floor-wall connection

Degree of reinforcement of the slab which is anchored in the edge beam (see diagram page 27):

Anchorage length @16: lb.eq =570 mm

Minimum anchorage length: lin =10+ 16 =160 mm

Existing anchorage length: bia=15-h-¢, =420mm 2160 mm
Degree of anchored reinforcement: Py = lojnd/lbeq* 3/d =0.57 %

Examination of the minimum structural component dimensions:
Read off from the table on page 24

SLD-Q 300 selected
Minimum slab thickness Nmin = 200 mm < hg,, = 300 mm
Minimum wall thickness / downstand beam width Bumin = 240 mm < b, =300 mm

Tl Schéck Stacon®/GB-en/2023.1/August
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Schock Stacon® type SLD

Design example

\Ilerl:flcatlon of the shear force Ioad-bearmg capaclty of the Shear force resistance of the slab without shear force reinforcement for linear support
slab:

P C C
Verification by means of the table on page 28 0 : 2l
. Degree of reinforcement py, [%]
V'ea = 100 kN/m < Vg, = 148.9 kN/m Slab thickness [mm] 10 | 025 | 05 | 075 | 10
The degree of reinforcement of the slab is sufficient. T T veg JLkN/m
280 290
290 300 ————3/94——1334»148.9
300 310
Maximum shear force load-bearing capacity of the slab per Shear force load-bearing capacity of the slab with punctual support
dowel: (2835 32/40
Read off from the table on page 29 Degree of reinforcement py, [¥]
The slab can accept no more than 195.8 kN/dowel. Stab thickness [mm| 10 [0 | 05 |05 ] 10
¢, =20 mm ¢, =30 mm Vra,ep per dowel [kN/m]
280 290
290 300 ———2355+—3754»195.8
300 310
Selection of the matching load-bearing level: Schéck Stacon® type SLD-Q 220 300 400
Read off from the table on page 32
SLD-Q 300 selected Slab thickness [mm] Joint width Vrd,ces [KN]
Vadces = 144.0 kN < Vig.p = 195.8 kN/dowel aimm | Ge3ien | 0
Thus the load-bearing capacity of the dowel Vg ., is decisive l N eos a0
for the design. 260 0 4,
As no daily transverse displacements larger than 2 mm are to 50
be expected, the load-bearing capacity does not have to be re- 60

duced in accordance with page 34.
VRd,dowel =144.0 kN

SLD Calculation of the required dowel spacing:
€req = VRd,dowel/ V'Ed =144.0 kN / 100 kN/m
€req=1.44m
Selection of the dowel spacing and number of dowels:
Ndowel = t / €req =20 M / 1.44 m = 13.9 = 14 dowels
€l = bt / Naowe = 20 M / 14 dowels = 1.4 m
Examination of the dowel spacing:
Details in the table on page 24
Minimum dowel spacing €nmin = 1.5 * hysp = 1.5 - 300 mm = 450 mm < 1400 mm
Maximum dowel spacing €hmax = 8 * Ngap = 8 + 300 mm = 2400 mm 2 1400 mm
S
E
<
=
S
vt
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Design example

Determination of the required edge reinforcement:

Slab:

Read off from the table on page 35

Pos. 1: 3 @ 16 right and left of the dowel
Pos. 2: 6 @ 16 at upper and lower slab edge

Downstand beam:
Read off from the table on page 35
Pos. 1: 3 @ 16 right and left of the dowel

Read off from the table on page 36
Pos. 3: 1 @ 16 in the dowel stirrup top and bottom

In the wall only one longitudinal bar is required at the top and

bottom to absorb the splitting tensile force.

Schock Stacon® type SLD-Q

Schack Stacon® type SLD

Number and
Slab thickness [mm] diameter
G =20mm ¢, =30mm

Pos. 1: U-stirrup

150-200 160-220

210-300 230-320 22 X 32 16

310-400 330-420
Pos. 2: Joint longitudinal reinforcement for the degree of reinforcement of the slab < 1.0 %

150-200 160-220

210-300 230-320 —* #6234+ 2x6 216
Schdck Stacon® type SLD-Q 220 E] 400

Slab thickness [mm]

¢, =20 mm

150-200
210-300
310-400

¢, =30 mm
Pos. 1: U-stirrup
160-220
230-320

Number and diameter

330-420 ———2*2<-18-»2x30 16

Schdck Stacon®

Type SIDQ ————»

2x1216

300

00

=2}

&

S
oé
[\
=
=N

| 300
1

|

250

o
el
~

|
Downstand beam

Fig. 44: Section through floor-downstand beam connection showing reinforcement set-up
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Schock Stacon® type SLD

Design example

5 x SLD-Q 300

LUpper edge downstand beam
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Fig. 45: View of the floor showing reinforcement set-up
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Fig. 46: View of the downstand beam showing reinforcement set-up
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Schack Stacon® type SLD

Installation instructions

type SLD

SLD
type SLD part S
type SLD-Q part S g
= 5
L=
\
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Schack Stacon® type SLD

Installation instructions

type SLD part A4

> ST

type SLD-Q part A4

SLD

Structural design
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