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1 GENERAL

A | Product name

B Manufacturer

C | Concept Number RTD1007-1

D |System Description

E Identification

F System Components

mageba

engineering connections® — since 1963

TENSA®MODULAR LR4-LS

mageba SA
Solistrasse 68
8180 Bulach
Switzerland

7.2a2

One sided moveable single support bar modular expansion joint
with :
- In concrete structure anchored edge profiles, joist boxes and
control boxes.
- fully elastic, from the support system separated, control system
- watertight flexible rubber seals with or without hump, clamped
between edge

profiles and center beams.
- bolted noise reducing surface plates
According to drawing TENSA®MODULAR LR4-LS100-RTD-B

Identification plate mechanically connected to edge profile in non-
driven part.

Switzerland www.mageba.ch

@ Zeichnungsnummer / Drawing-Number: Q}
<\ Baujahr / Year of production l:l
/g/ Totale Bewegung / Total movement :

Certified management sysfen
g, to 150 9001,
Reg. no._D-ZM-16083-01-00

Center beam
Edge profile
Support bar box
Control box
Loop anchor
Sinus plates

ID plate
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Center beam

Strip seal

Sinus plates

Bout met ROBO®LOC

Sliding spring ROBO®SLIDE (box)
Sliding bearing ROBO®SLIDE (box)
Fixing plate

Sliding bearing ROBO®SLIDE (frame)
Sliding spring ROBO®SLIDE (frame)
Support bar

Stirrup

Sliding shoe

Control box

Control spring
Control bracket (box)
Control bracket (field)
Distance plate
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2 INTENDED USE

A | Traffic category : | Traffic category 1 acc. to RTD1007-2:2014 table NB.5-4.5 (Nobs,a,ai = 2,0 - 10°)
B | Design life system : 40 years
C |Design life components :|- Anchorage (embedded in structure) : 100 years (RTD1001:2017)
- Structural steel elements : 40 years
- Plastic and rubber components : 15 years
D |Maintenance :| - Every year, cleaning of the strip seals, preferably after the winter period

- Every 15 years, replacement of strip seals. Preloaded bolts and washers to be
replaced when loosened*.
- Every 15 years, replacement of sliding bearings, sliding springs, sliding shoes and
control springs*.
*advised intervals
E |Displacement capacity : Ux=400mm (480mm ULS)
Uy =+ 30mm
Uz =+ 5mm (x 10mm voor vervanging oplegsysteem)
Values are standard values at full closure of the expansion joint.
Transverse capacity will increase with opening of the expansion joint.
Widening of the joist boxes, so-called trumpet boxes, will increase transverse
capacity.
Joist beams can be positioned in movement direction which will eliminate
transversal displacement from opening and closing for joist beam capacity.
Sinus plate capacity according to table sinus plate capacity.

Transversal displacement capacity sinus plates [mm]

75° 80° 85°
+y Ay +y +y

Oomm 9.0 84 174 88 84 172 86 83 17.0 85 83 169 83 83  16.7
5mm 102 102 204 101 101 203 101 101 202 10.0 100 201 100 10.0  20.0
10mm 114 120 234 114 119 233 115 11.8 233 115 117 232 116 11.6 232
15mm 126 13.8 264 127 136 264 129 135 264 13.0 133 264 132 132 264
20mm 138 156 294 140 154 295 143 152 296 146 150 296 148 148  29.7
25mm 150 174 324 154 172 326 157 169 327 161 167 328 164 164 329
30mm 162 192 355 167 189 356 171 186 358 176 184 360 181 181  36.2
35mm 174 210 385 180 207 387 186 204 390 19.1 200 392 197 197 394
40mm 186 228 415 193 224 418 200 221 421 206 217 424 213 213 427
45mm 19.8 246 445 206 242 449 214 238 452 222 234 456 229 229 459
50mm 21.0 264 475 219 260 479 228 255 483 237 250 488 246 246 492
55mm 222 283 505 232 277 51.0 242 272 515 252 267 520 262 262 524
60mm 234 301 536 245 295 541 256 289 546 267 284 551 278 27.8 557
65mm 247 319 566 258 313 572 270 307 577 282 300 583 294 294 589
70mm 259 337 596 272 330 602 285 324 609 298 317 615 311 311 622
75mm 271 355 626 285 348 633 299 341 640 313 334 647 327 327 654
80mm 283 373 656 298 365 664 313 358 671 328 351 679 343 343 687
85mm 295 391 686 311 383 694 327 375 703 343 367 711 359 359 719
90mm 307 409 716 324 401 725 341 392 734 358 384 743 376 376 752
95mm 319 427 747 337 418 756 355 409 765 374 401 775 392 392 784
100mm 331 445 777 350 436 787 369 427 797 389 417 807 408 408 816
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Transversal displacement capacity sinus plates [mm]

60°

50°

+y
omm 98 84 182 96 84
Smm 104 104 209 104 104
10mm 111 125 237 112 124
P 118 145 264 120 144
0mm 125 166 291 128 164
- 132 186 318 135 184
30mm 139 206 346 143 204
- 146 227 373 151 223
20mm 152 247 400 159 243
P 159 268 427 167 263
50mm 166 288 455 17.5 283
= 173 308 482 183 303
60mm 180 329 509 191 323
gsmm 187 349 536 199 343
20mm 194 370 564 207 363
o 200 390 591 214 383
Somm 207 410 618 222 403
[ 214 431 645 230 423
90mm 221 451 673 238 443
semm 228 471 700 246 463
00 235 492 727 254 483

55°
Ay -y +y Ay
18.0 9.4 8.4 17.9
20.8 10.3 10.3 20.7
23.6 11.2 12.3 23.6
26.4 12.1 14.2 26.4
29.2 13.0 16.2 29.2
32.0 13.9 18.1 32.1
34.7 14.8 20.1 34.9
37.5 15.7 22.0 37.8
40.3 16.6 24.0 40.6
43.1 17.5 25.9 43.4
45.9 18.4 27.9 46.3
48.7 19.3 29.8 49.1
51.4 20.2 31.7 52.0
54.2 21.1 33.7 54.8
57.0 22.0 35.6 57.6
59.8 22.9 37.6 60.5
62.6 23.7 39.5 63.3
65.4 24.6 41.5 66.2
68.1 25.5 43.4 69.0
70.9 26.4 45.4 71.9
73.7 27.3 47.3 74.7

y
9.3

10.3
113
1223
13.3
14.3
15.3
16.3
17.3
18.3
19.3
20.3
21.3
22.3
23.3
24.3
253

26.3
27.3
28.2
29.2

+y

8.4 17.7 9.1 8.4 17.5
10.3 20.6 10.2 10.2 20.5
12.2 23.5 11.3 12.1 23.4
14.1 26.4 12.4 188 26.4
16.0 29.3 135 15.8 29.4
17.9 32.2 14.6 17.6 323
19.8 35.1 15.7 19.5 353
21.7 38.0 16.8 21,33 38.2
23.6 40.9 17.9 23.2 41.2
25.5 43.8 19.0 25.1 44.2
27.4 46.7 20.1 26.9 47.1
29.3 49.6 21.2 28.8 50.1
31.2 52.5 22.4 30.6 53.0
33.1 55.4 23.5 32.5 56.0
35.0 58.3 24.6 34.3 58.9
36.9 61.2 25.7 36.2 61.9
38.8 64.1 26.8 38.0 64.9
40.7 67.0 27.9 39.9 67.8
42.6 69.9 29.0 41.8 70.8
44.5 72.8 30.1 43.6 73.7
46.4 75.7 31.2 45.5 76.7

F | Operating range

Installation angle:
Longitudinal slope:
Temperature range:

45° to 135° *
<4%
-40°C to +70°C

*maximum angle joist beam — driving direction: 67°

RTD1007-2 Performance Declaration TENSA®MODULAR LR4-LS 1.0
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G | Structure geometry :

One sided moveable system (concrete — concrete connection)

o
~
S ga =(g*4)+(903)
£
© 60 g
(aa]
s T .
(=] 1
£ S &~ D
= S
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&
e
P R RS 0000000 000000000AOR0
Q
550 | [
min.580* B** min.280*

B Structural gap

Recess heigth

Cell width (joint gap)
ga  Pre-setting value (distance between edge profiles)
a Asphalt height

Fully closed Middle position Fully open
g (cell width) 0mm 50 mm 100 mm
ga (pre-setting value) 270 mm 470mm 670 mm
B (structural gap) 346 mm 546 mm 746 mm
* Recommended values shown. Smaller recesses are possible depending on maximum aggregate size.
**  Minimum dimension “B” =g x 4
Q Maximum dimension “B” = ga + 80mm
| RTD1007-2 Performance Declaration TENSA®MODULAR LR4-LS 1.0 7
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Two sided moveable system (concrete — concrete connection)

Teli=]
| =
=% ga=(gx4)+(90x3)
EE
[ 0 g 90_
5
<t o
2 58
£
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(=}
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B Structural gap

Recess heigth

Cell width (joint gap)
ga  Pre-setting value (distance between edge profiles)
a Asphalt height

Fully closed Middle position Fully open
g (cell width) 0mm 50 mm 100 mm
ga (pre-setting value) 270 mm 470mm 670 mm
B (structural gap) 346 mm 546 mm 746 mm

Recommended values shown. Smaller recesses are possible depending on maximum aggregate size.

**  Minimum dimension “B” =g x 4
Maximum dimension “B” = g + 80mm
RTD1007-2 Performance Declaration TENSA®MODULAR LR4-LS 1.0 8
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One sided moveable system (concrete — steel connection)

o
BIR
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min.580* B**
B Structural gap
Recess heigth
Cell width (joint gap)
ga Pre-setting value (distance between edge profiles)
a Asphalt height
PSI Project Specific Interface connection edge profile to steel deck (not part of the general approval.)
Fully closed Middle position Fully open
g (cell width) 0mm 50 mm 100 mm
ga (pre-setting value) 270 mm 470mm 670 mm
B (structural gap) 346 mm 546 mm 746 mm
* Recommended values shown. Smaller recesses are possible depending on maximum aggregate size.
*x Minimum dimension “B” =g x 4
Maximum dimension “B” = ga + 40mm
RTD1007-2 Performance Declaration TENSA®MODULAR LR4-LS 1.0 9
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3 MECHANICAL RESISTANCE AND STABILITY
A | Mechanical resistance Characteristic SLS, ULS and ALS loads
Vertical load Lane 1 |Quk = 300kN |RTD 1007-2:2014, Table B1.1
Lane 2 |Qu = 200kN |RTD 1007-2:2014, Table B1.1
Lane 3 |Qak = 100kN |RTD 1007-2:2014, Table B1.1
Horizontal (breaking/acceleration) load: |Qi = 120kN |RTD 1007-2:2014, B1.2.2.1 [2]
Horizontal (centrifugal) load: Lane 1 |Qu1 = 60kN RTD 1007-2:2014, B1.2.2.2 [4]
Lane 2 |Que = 40kN RTD 1007-2:2014, B1.2.2.2 [4]
Lane 3 |Qus = 20kN RTD 1007-2:2014, B1.2.2.2 [4]
Vertical impact load: Quks = 100kN |RTD 1007-2:2014,B1.2.2.3
Horizontal impact load: Qs = 15kN RTD 1007-2:2014, B1.2.2.3 [5]
Vertical wheel load footway: Qswk = 35kN RTD 1007-2:2014, B1.2.1.2
Accidental vertical wheel load on curb: Aqv = OkN RTD 1007-2:2014, B1.2.2.4.2
Accidental horizontal wheel load on curb: |Agn = 10kN RTD 1007-2:2014, B1.2.2.4.2
B |Resistance to fatigue Infinite Working Life Model: FLM1g
C | Partial factors Ywmo = 1.00 NEN-EN 1993-2+C1/NB, Section 6.1 [Table NB.2]
Ymi = 1.00 NEN-EN 1993-2+C1/NB, Section 6.1 [Table NB.2]
Ymz = 1.25 RTD 1007-2:2014, clause 5.2.3.2 [Table 5.1]
Ymsz = 1.25 NEN-EN 1993-2+C1/NB, Section 6.1 [Table NB.2]
Yc= 1.50 NEN 1992-1-1, Section 2.4.2.4
Qe = 1.00 NEN 1992-1-1, Section 3.1.6
k1= 0.85 NEN 1992-1-1, Section 6.8.2
Qqj= 1.00 NEN 1992-2, Section 4.3.2
Ywur (bolted-joints) = 1.35 RTD 1007-2:2014, clause 5.2.3.2 [Table 5.2]
Ywur (cross-beam) = 1.35 RTD 1007-2:2014, clause on 5.2.3.2 [Table 5.2]
Ywi (other-component) = 1.15 RTD 1007-2:2014, clause 5.2.3.2 [Table 5.2]
D Reaction forces Horizontal reaction forces to structure
Maximum tensile force 16.1 kN/m
Maximum compression force 35.4 kN/m
Maximum transverse reaction force +2.8 kN/m
E Resistance to wear Resistant EAD 120113-00-0107 clause 2.2.6
Accumulated sliding path for sliding springs and
sliding bearings with ROBO®SLIDE L2 120km
F Water tightness Watertight EAD 120113-00-0107 clause 2.2.7

I
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4 SAFETY IN USE

A | Allowable surface gaps and voids

B |Level differences in the running surface
C | Skid resistance

D |Drainage capacity

A | Noise emission

Corrosivity category

Durability

B
C | Corrosion protection system

ASPECTS OF DURABILITY

mageba

engineering connections® — since 1963

EAD 120113-00-0107 article 2.10.1

a. vehicles: no restrictions, maximum cell width (g) 100mm in SLS
b. cyclists: no restrictions, maximum cell width (g) 100mm in SLS
c. pedestrians: maximum cell width (g) 80mm in SLS

Without any imposed horizontal deformations and in unloaded
condition the difference in the levels of the running surface of the
joints from the ideal line between the two adjacent pavements in
the traffic direction shall not be greater than 5mm.Steps shall not be
greater than 3mm (without considering surface texture and
discontinuities due to gaps and voids).

++ acc. to RTD1007-1 Attachment 1

Optional features for improved skid resistance:

- ROBO®GRIP anti skid surface.

- recessed lamella’s with high grip inlay

The expansion joint allows to be design to follow the surface of the
pavement, kerbs etc. and will not form an obstacle for water flowing
over the surface.

Project specific drainage systems acc. EAD120113-00-0107 article
2.2.12 are optional.

PROTECTION AGAINST NOISE

Emission levels for a 90° skew angle above the expansion joint
acc. to RTD1007-1

Speed vehicles Noise emission [GLW]

80 km/h 81.3 dB(A)
90 km/h 82.6 dB(A)
100 km/h 83.7 dB(A)
110 km/h 84.8 dB(A)
120 km/h 85.8 dB(A)
130 km/h 86.7 dB(A)

Emission levels below the structure and optional noise reducing
measures shall be specified on a project specific basis.

EN ISO 9223 corrosivity category C5
EN ISO 14713-1 Durability “VH” Very High

Hot Dip Galvanized acc. to EN ISO 1461 with increased zinc layer
thickness of 140um acc EN I1SO 14713-1

RTD1007-2 Performance Declaration TENSA®MODULAR LR4-LS 1.0 11



