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1. Documents 

 
1.1. Application for type approval from 06.08.2021 
 
1.2. Type statics 
1.2.1. Static proofs Egcobox type FB - 53 pages type static 180/2020 T; universal connection with thermal 

break; Egcobox connection type FB; M-V-bearing capacity; by GRAWE + BERTRAM INGENIEURE 
dated 14.10.2022- Page 5a dated 08.12.2022 

 
1.2.2. FBM – Strut-and-tie model - 26 pages Egcobox FBM plastic cross-section proof for the threaded bar 

by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.3. FBM CB - Strut-and-tie model - 11 pages Egcobox FBM CB plastic cross-section proof for the 

threaded rod by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.4. FBM14 CB - 24 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.5. FBM14 - 32 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.6. FBM20 - 48 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.7. FBQ - Shear force element - 24 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.8. FBVM - Strut-and-tie model - 16 pages Egcobox FBVM plastic cross-section proof for the threaded 

rod by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.9. FBVM - 18 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.10. FBVXL - Strut-and-tie model - 16 pages Egcobox FBVXL plastic cross-section check of the threaded 

bar by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.11. FBVXL - 18 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.12. FBXL - Strut-and-tie model - 26 pages Egcobox FBXL plastic cross-section proof for the threaded 

rod by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.13. FBXL CB - Strut-and-tie model - 11 pages Egcobox FBXL CB plastic cross-section proof for the 

threaded rod by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.14. FBXL 14 CB - 24 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.15. FBXL 14 - 32 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
 
1.2.16. FBXL 20 - 48 pages by GRAWE + BERTRAM INGENIEURE dated 14.10.2022 
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1.3. Drawing for 
1.3.1. shear force element - Type: FB 14 Rev A from 02.06.2022 1 page 
1.3.2. shear force element - Type: FB 20 Rev A from 02.06.2022 1 page 
1.3.3. shear force element - Type: FBQM Rev A from 07.12.2022 6 pages 
1.3.4. shear force element - Type: FBQXL Rev A from 07.12.2022 6 pages 
1.3.5. Egcobox - Type: FBM 14 Rev A from 07.12.2022 4 pages 
1.3.6. Egcobox - Type: FBXL 14 Rev A from 07.12.2022 4 pages 
1.3.7. Egcobox - Type: FBM 20 Rev A from 07.12.2022 3 pages 
1.3.8. Egcobox - Type: FBXL 20 Rev A from 07.12.2022 3 pages 
1.3.9. Egcobox - Type: FBVM 14 Rev A from 07.12.2022 3 pages 
1.3.10. Egcobox - Type: FBVXL 14 Rev A from 07.12.2022 3 pages 
 
 
2. Construction basics 
 
The applicable technical building regulations, in particular: 
 
/1/ DIN EN 1992-1-1:2011-01 
/2/ DIN EN 1992-1-1/NA:2013-04 
/3/ DIN EN 1992-1-1/NA/A1:2015-12 
/4/ DIN 488-1 and -3:2009-08 
/5/ DIN EN 1993-1-1:2010-12 
/6/ DIN EN 1993-1-1/A1:2014-07 
/7/ DIN EN 1993-1-1/NA:2018-12 
/8/ DIN EN 1993-1-4:2015-10 
/9/ DIN EN 1993-1-4/NA:2017-01 
/10/ DIN EN 1993-1-8:2010-12 
/11/ DIN EN 1993-1-8/NA:2020-11 
/12/ ETA-19/0046 load-bearing thermal insulation units for the thermal separation of structural elements 

made of reinforced concrete of 13 May 2020 
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3. Building materials and load assumptions 
 
3.1. Building materials (all NR steels min. corrosion resistance class III) 

- Normal concrete C 20/25; ≥ C 25/30 
- Reinforcing steel B 500 with fyk = 500N/mm2 
- Reinforcing steel (shear force bar) B 500 NR with fy = 700N/mm2, fu= 609N/mm2 
- Structural steel (shear force element) S355 NR with fy = 355N/mm2, fu = 600N/mm2 
- Threaded rod Stahl NR A4-80 with fyb = 600N/mm2, fu = 800N/mm2 

E = 170000 N/mm2 
- Structural steel (pressure plate) S235 NR with fy = 235N/mm2, fu = 500N/mm2 
- Structural steel (shear key, head plate) S235 with fy = 235N/mm2, fu = 360N/mm2 (on site) 

 
3.2. Load assumptions 

The Egcobox connection type FB (FB CB, FBV) is used for thermal separation of steel and 
reinforced concrete components. Only predominantly static loads according to /2/ may be applied. 
The loads shall be applied in the axis of the weldment as shown in section 3.3 and shall not cause 
larger design internal forces than the design resistances given in Annexes 1 to 4 of this type 
approval. The design resistances depend on the connection height, the thickness of the insulation 
and the concrete compressive strength. 

 

3.3. Orientation and location of  
 the permissible internal forces: 
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4. Test result 
The documents listed in section 1 have been inspected by the building authorities with regard to stability on 
the basis of the BbgBauVorlV of 07.11.2016, last amended by Article 3 of the Ordinance of 31.03.2021, and 
the BbgBauPrüV of 10.09.2008, last amended by Ordinance of 24.08.2021, of the State of Brandenburg. 
Taking into account the inspection comments in accordance with Section 5, it is determined that the 
submitted calculations are complete and correct and comply with the applicable technical building 
regulations. Other building code requirements or other official requirements were not the subject of this 
inspection. 
 
 
5. Remarks 

 
5.1. The present test report confirms the correctness and completeness of the verifications in the ultimate 

limit state under predominantly static loads. Verifications in the serviceability limit state were not 
submitted for inspection. 

 
5.2. The structural verifications and type sheets for the Egcobox connection type FB (FB CB, FBV) listed in 

sections 1.2 to 1.3 were checked with regard to the following criteria. 
- Compliance with the material requirement and component geometry according to /1/,Section 3 in 

conjunction with /2/ and /12/ 
- Adherence to the minimum bar spacing according to /1/, section 8.2 in conjunction with /2/ 
- Determination of the minimum mandrell diameter of the reinforcement according to /1/, Section 8.3 in 

conjunction with/2/, Tables NA.8.1 a) and b) 
- Verification of the tensile and compressive reinforcement according to /1/, Section 3.2 in conjunction 

with /2/ 
- Verification of the anchorage lengths of the shear force bars according to /1/, Section 8.4 in 

conjunction with /2/ 
- Verification of the overlap length of the longitudinal reinforcement Ø = 14, 20 mm according to /1/, 

Section 8.7.3 in conjunction with /2/ 
- Verification of concrete edge failure, pressure plate and fillet weld to threaded rod according to /12/. 
- Verification of the threaded rods according to /8/, section 5.1 and 5.4 in conjunction with /9/ 
- Verification of the shear force elements according to /8/, section 5.1 in conjunction with /9/ 
- Verification of the weld seam between shear force element and shear force bar according to /8/, 

section 6.3 in conjunction with /9/. 
- Verification of the weld seam between the on-site head plate and the on-site cleat according to /10/, 

Section 4.5 in conjunction with /11/. 
 
For all requirements not listed, object-related structural engineering verifications must be carried out and 
submitted for inspection to the test engineer for stability responsible for the building project. 

 
5.3. Egcobox connection type FB (FB CB, FBV) with a component width (incl. insulation) of 220 mm are 

made of a shear force element with shear force reinforcement bars (Ø of 8 to 12 mm) and partly with 
tension and compression reinforcement (Ø 14 and 20 mm) as prefabricated elements for the production 
of supports for steel girders on the outer side of thermal insulation. 
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The compression reinforcement is partly replaced by compression elements (threaded rod+ 
compression plate). 
The structural components (steel structure / reinforced concrete floor) on both sides of the Egcobox FB 
(FB CB, FBV) must be statically verified according to /1/ in conjunction with /2/ and /3/ as well as /5/ in 
conjunction with /6/ and /7/. 

 
5.4. Egcobox connection type FB (FB CB, FBV) are manufactured with connection heights from 180 mm to 

280 mm and insulation thickness of 8 cm (M) and 12 cm (XL). 
 
5.5. Egcobox connection type FB and their sub-types (FB CB, FBV) are intended for the following force 

transmission: 
- Connection type FB: Transmission of positive shear forces and/or positive or negative moments 
- Connection type FB CB: Transmission of positive shear forces and/or negative moments 
- FBV connection types: transmission of positive shear forces and/or positive normal forces 

 
5.6. Orientation and position of the permissible forces, see point 3.3 of this type test report. Differently 

directed planned or unplanned forces or constraining forces must be excluded. 
 
5.7. The Egcobox connection type FB are not intended to be used in combination with element ceilings. 
 
5.8. The Egcobox connection type FB CB and FBV can be used in connection with element ceilings, taking 

into account the specifications in 1.2.1 page 5a. 
 
5.9. The corrosion stress of the exterior components of the Egcobox connection type FB (FB CB, FBV) must 

not exceed the corrosion resistance class III according to /8/ in connection with /9/. The corrosion stress 
is to be verified in each case on an object-specific basis. 

 
5.10. The required minimum concrete quality is based on the specifications of /1/ Section 4 in conjunction 

with /2/ and /3/. Concrete with lower quality than given in Annex 1 to 4 shall not be used. 
 
5.11. The nominal concrete cover is based on the specifications of /1/ Section 4.4.1 in conjunction with /2/, 

Tables NA.4.3 to NA.4.5 according to the respective exposure class. The concrete cover is to be 
verified object-related in each case, whereby it must be ensured that the values do not fall below the 
specifications in the test specifications point 1.3. 

 
5.12. The Egcobox connection type FB (FB CB, FBV) were designed assuming good bond conditions. 
 
5.13. The proofs of fire resistance, thermal insulation and sound insulation shall be carried out, if 

necessary, on an object-specific basis. 
 
5.14. When using the Egcobox connection type FB (FB CB, FBV), make sure that the largest grain 

diameter of the concrete dg must be planned according to the intended bar spacings. 
 
5.15. The lateral distance of the shear force bars to the edge of the component orthogonal to the bending 

plane is >100 mm. 
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5.16. The shear force bars are anchored in the concrete component. For their anchorage proof, the two 

engineering models shown below were used: 
  

 
The support of the model starts directly next to the insulation. A compression strut forms from the 
bend of the shear force bar towards the support. The compression strut is deflected at the support 
and crosses the shear force bar. The anchorage of the shear force bar begins at a distance of 
c+10 cm from the edge of the component (intersection point of compression bars and shear force 
bar). c is the concrete cover of the edge connector. 
 
If the force transmission deviates from this engineering model, the anchoring in the concrete 
component must be verified on an object-specific basis. 

 
5.17. Within the scope of this type test, the force transmission in the truss bar ZEd, ZVEd and DEd was 

verified. Existing Tensile bars require on-site overlapping reinforcement. The length of the bars 
results from the tensile force coverage according to the structural design. For Egcobox connection 
type FB elements with positive moments, make sure that the compression and tension bars are 
interchanged to the representations of the engineering models. 

  

Engineering model 1: 

Engineering model 2: 

Reference axis/design location 

Reference axis/design location 
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5.18. For the elements of the Egcobox connection type FB with negative moments, it must be ensured that 

the compressive forces must be transferred from the lower compression reinforcement. The 
verification is carried out object-related by the responsible structural engineer. 
 

5.19. The force transmission from the Egcobox connection type FB (FB CB, FBV) shall be verified in the 
reinforced concrete slab and all other adjoining components on an object-specific basis. 
 

5.20. The minimum lateral edge distance of the compression elements to the concrete edge must not be 
less than 10 cm. 
 

5.21. The specified edge connector is a structural reinforcement. It is not intended for the upward 
suspension of the shear force. Structural longitudinal bars are to be provided in the corners of the 
edge connectors as specified by the structural engineer. 
 

5.22. The Egcobox connection type FB (FB CB, FBV) must not be installed twisted or tilted. 
 

5.23. Due to the selected lengths of the threaded rods, the thicknesses of the on-site end plates must not 
exceed 30 mm for the M16 and 35 mm for the M22. 
 

5.24. The on-site steel girders are to be installed with their cleats in such a way that the cleat rests fully on 
the upper side of the shear force element. It can also be fully supported by using spacer plates. 
 

5.25. Around the threaded rods, the end plate of the on-site steel structure must be in full contact with the 
shear force element after assembly. 
 

5.26. In the approval planning of a building project, the respective conditions of use for the Egcobox 
connection type FB (FB CB, FBV) shall be worked out and specified in detail and, if required by legal 
regulations, submitted to the test engineer for stability responsible for the building project. 

 
 
6. Building documents required for the building application in individual cases 
 
6.1. Pages 1 to 9 of this type test report 

 
6.2. Test templates 1.3 - drawing for the corresponding Egcobox with its subdrawings (transverse force 

elements) 
 

6.3. Annexes 1 to 4 of this type test report 
 

6.4. The necessary local adjustments taking into account the recommendations in this type approval 
report. 
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7. General provisions 
 
7.1. The type-tested construction documents for the test object exempt the building supervisory authority 

from the obligation to inspect the test object again from a structural point of view in the case of 
structural installations requiring approval. Irrespective of this, there is still the obligation to check the 
conformity of the construction work on the basis of the principles and results of the tested 
documents. 
 

7.2. The type approval does not release the builder from the obligation to obtain a building permit or 
approval under other legal provisions for every building project requiring approval. 
 

7.3. This type test report is issued without prejudice to the rights of third parties. 
 

7.4. This type test report may only be reproduced in its entirety and not in part. 
 

7.5. The period of validity may be revoked by the Bautechnisches Prüfamt in Cottbus if the underlying 
documents lose their validity, technical building regulations are substantially changed or new 
technical findings speak against the continued validity of the type approval. 
 

7.6. Extension of the period of validity may be applied for if all the conditions on which the type test was 
based are still fulfilled and the type test report is still valid. 
 

7.7. The type test takes into account the current valid building regulations. 
 

7.8. If significant changes (e.g. in terms of structural design, type of use or within the structural 
engineering principles listed in Section 2) occur before the type test report expires, the applicant 
must notify the “Bautechnisches Prüfamt” immediately. The “Bautechnisches Prüfamt” will then 
decide on the further procedure. 

 
 
 
On behalf of 
 
 
Dipl.-Ing. D. Schrader 
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Bending load bearing capacity in [kNm] for FBM14-8 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 23,0 25,0 30,0 34,6 ≤ 34,6 

neg. moment [kNm] pos. moment [kNm] 
180 113 -12,5 -12,3 -11,7 -11,2 12,5 
190 123 -13,6 -13,4 -12,7 -12,2 13,6 
200 133 -14,7 -14,5 -13,8 -13,2 14,7 
210 143 -15,8 -15,6 -14,8 -14,2 15,8 
220 153 -17,0 -16,7 -15,9 -15,2 17,0 
230 163 -18,1 -17,8 -16,9 -16,2 18,1 
240 173 -19,2 -18,8 -18,0 -17,2 19,2 
250 183 -20,3 -19,9 -19,0 -18,2 20,3 
260 193 -21,4 -21,0 -20,0 -19,2 21,4 
270 203 -22,5 -22,1 -21,1 -20,1 22,5 
280 213 -23,6 -23,2 -22,1 -21,1 23,6 

 
Bending load bearing capacity in [kNm] for FBM14-8 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 17,4 20,0 30,0 34,4 ≤ 34,4 

neg. moment [kNm] pos. moment [kNm] 
180 113 -13,2 -12,9 -11,7 -11,2 14,3 
190 123 -14,4 -14,0 -12,7 -12,2 15,6 
200 133 -15,5 -15,1 -13,8 -13,2 16,9 
210 143 -16,7 -16,3 -14,8 -14,2 18,1 
220 153 -17,8 -17,4 -15,9 -15,2 19,4 
230 163 -19,0 -18,6 -16,9 -16,2 20,7 
240 173 -20,2 -19,7 -18,0 -17,2 21,9 
250 183 -21,3 -20,9 -19,0 -18,2 23,2 
260 193 -22,5 -22,0 -20,0 -19,2 24,4 
270 203 -23,6 -23,2 -21,1 -20,2 25,7 
280 213 -24,8 -24,3 -22,1 -21,2 27,0 
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Bending load bearing capacity in [kNm] for FBM14-10 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 47,9 49,0 51,0 53,6 ≤ 53,6 

neg. moment [kNm] pos. moment [kNm] 
180 113 -9,7 -9,6 -9,4 -9,1 12,5 
190 123 -10,6 -10,5 -10,2 -9,9 13,6 
200 133 -11,4 -11,3 -11,0 -10,7 14,7 
210 143 -12,3 -12,2 -11,9 -11,5 15,8 
220 153 -13,2 -13,0 -12,7 -12,3 17,0 
230 163 -14,0 -13,9 -13,5 -13,1 18,1 
240 173 -14,9 -14,7 -14,3 -13,9 19,2 
250 183 -15,7 -15,6 -15,1 -14,7 20,3 
260 193 -16,6 -16,4 -16,0 -15,5 21,4 
270 203 -17,4 -17,3 -16,8 -16,3 22,5 
280 213 -18,3 -18,1 -17,6 -17,1 23,6 

 
Bending load bearing capacity in [kNm] for FBM14-10 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 35,8 40,0 45,0 52,6 ≤ 52,6 

neg. moment [kNm] pos. moment [kNm] 
180 113 -11,1 -10,6 -10,0 -9,2 14,3 
190 123 -12,1 -11,5 -10,9 -10,0 15,6 
200 133 -13,0 -12,5 -11,8 -10,8 16,9 
210 143 -14,0 -13,4 -12,7 -11,6 18,1 
220 153 -15,0 -14,4 -13,6 -12,4 19,4 
230 163 -16,0 -15,3 -14,5 -13,3 20,7 
240 173 -17,0 -16,2 -15,4 -14,1 21,9 
250 183 -18,0 -17,2 -16,2 -14,9 23,2 
260 193 -18,9 -18,1 -17,1 -15,7 24,5 
270 203 -19,9 -19,1 -18,0 -16,5 25,7 
280 213 -20,9 -20,0 -18,9 -17,3 27,0 
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Bending load bearing capacity in [kNm] for FBXL14-8 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 21,4 25,0 27,0 29,4 ≤ 29,4 

neg. moment [kNm] pos. moment [kNm] 
180 113 -12,0 -11,5 -11,2 -10,9 12,5 
190 123 -13,1 -12,5 -12,2 -11,9 13,6 
200 133 -14,2 -13,5 -13,2 -12,8 14,7 
210 143 -15,2 -14,6 -14,2 -13,8 15,8 
220 153 -16,3 -15,6 -15,2 -14,7 17,0 
230 163 -17,4 -16,6 -16,2 -15,7 18,1 
240 173 -18,4 -17,6 -17,2 -16,6 19,2 
250 183 -19,5 -18,6 -18,2 -17,6 20,3 
260 193 -20,5 -19,7 -19,2 -18,6 21,4 
270 203 -21,6 -20,7 -20,2 -19,5 22,5 
280 213 -22,7 -21,7 -21,2 -20,5 23,6 

 
Bending load bearing capacity in [kNm] for FBXL14-8 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 17,4 20,0 25,0 29,1 ≤ 29,41 

neg. moment [kNm] pos. moment [kNm] 
180 113 -12,6 -12,2 -11,5 -10,9 13,6 
190 123 -13,7 -13,3 -12,5 -11,9 14,8 
200 133 -14,8 -14,4 -13,5 -12,8 16,0 
210 143 -16,0 -15,5 -14,6 -13,8 17,2 
220 153 -17,1 -16,6 -15,6 -14,8 18,4 
230 163 -18,2 -17,7 -16,6 -15,8 19,6 
240 173 -19,3 -18,7 -17,6 -16,7 20,8 
250 183 -20,4 -19,8 -18,6 -17,7 22,0 
260 193 -21,5 -20,9 -19,7 -18,6 23,2 
270 203 -22,7 -22,0 -20,7 -19,6 24,4 
280 213 -23,8 -23,1 -21,7 -20,6 25,6 
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Bending load bearing capacity in [kNm] for FBXL14-10 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 39,6 40,0 42,0 44,9 ≤ 44,9 

neg. moment [kNm] pos. moment [kNm] 
180 113 -9,4 -9,3 -9,1 -8,6 12,5 
190 123 -10,2 -10,1 -9,9 -9,4 13,6 
200 133 -11,1 -11,0 -10,7 -10,2 14,7 
210 143 -11,9 -11,8 -11,5 -10,9 15,8 
220 153 -12,7 -12,6 -12,3 -11,7 17,0 
230 163 -13,6 -13,5 -11,1 -12,5 18,1 
240 173 -14,4 -14,3 -13,9 -13,2 19,2 
250 183 -15,2 -15,1 -14,7 -14,0 20,3 
260 193 -16,0 -16,0 -15,5 -14,8 21,4 
270 203 -16,9 -16,8 -16,3 -15,5 22,5 
280 213 -17,7 -17,6 -17,1 -16,3 23,6 

 
Bending load bearing capacity in [kNm] for FBXL14-10 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 35,9 40,0 42,0 45,8 ≤ 45,8 

neg. moment [kNm] pos. moment [kNm] 
180 113 -9,9 -9,3 -9,1 -8,5 13,6 
190 123 -10,8 -10,1 -9,9 -9,3 14,8 
200 133 -11,7 -11,0 -10,7 -10,0 16,0 
210 143 -12,5 -11,8 -11,5 -10,8 17,2 
220 153 -13,4 -12,6 -12,3 -11,5 18,4 
230 163 -14,3 -13,5 -13,1 -12,3 19,6 
240 173 -15,2 -14,3 -13,9 -13,0 20,8 
250 183 -16,1 -15,1 -14,7 -13,8 22,0 
260 193 -17,0 -16,0 -15,5 -14,5 23,2 
270 203 -17,8 -16,8 -16,3 -15,3 24,4 
280 213 -18,7 -17,6 -17,1 -16,0 25,6 

  



 

 

Annex 2 from 4 FBM20 + FBXL20 Page 1/6 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBM20-8 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 31,2 32,0 33,0 34,6 ≤ 34,6 

neg. moment [kNm] pos. moment [kNm] 
180 108 -26,1 -26,0 -25,9 -25,8 16,1 
190 118 -28,5 -28,4 -28,3 -28,2 17,6 
200 128 -31,0 -30,9 -30,7 -30,5 19,0 
210 138 -33,4 -33,3 -33,1 -32,9 20,5 
220 148 -35,8 -35,7 -35,5 -35,3 22,0 
230 158 -38,2 -38,1 -38,0 -37,7 23,5 
240 168 -40,7 -40,5 -40,4 -40,1 25,0 
250 178 -43,0 -42,9 -42,8 -42,5 26,5 
260 188 -45,5 -45,3 -45,2 -44,8 28,0 
270 198 -47,9 -47,8 -47,6 -47,2 29,4 
280 208 -50,3 -50,2 -50,0 -49,6 30,9 

 
Bending load bearing capacity in [kNm] for FBM20-8 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 11,2 20,0 30,0 34,4 ≤ 34,4 

neg. moment [kNm] pos. moment [kNm] 
180 108 -28,3 -27,3 -26,3 -25,8 18,8 
190 118 -30,9 -29,8 -28,7 -28,2 20,5 
200 128 -33,5 -32,4 -31,1 -30,6 22,3 
210 138 -36,2 -34,9 -33,6 -33,0 24,0 
220 148 -38,8 -37,5 -36,0 -35,3 25,8 
230 158 -41,4 -40,0 -38,5 -37,8 27,5 
240 168 -44,0 -42,5 -40,9 -40,1 29,2 
250 178 -46,6 -45,1 -43,3 -42,5 31,0 
260 188 -49,3 -47,6 -45,7 -44,9 32,7 
270 198 -51,9 -50,2 -48,2 -47,3 34,5 
280 208 -54,5 -52,7 -50,6 -49,7 36,2 

  



 

 

Annex 2 from 4 FBM20 + FBXL20 Page 2/6 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBM20-10 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 53,6    ≤ 53,6 

neg. moment [kNm] pos. moment [kNm] 
180 108 -23,5    16,1 
190 118 -25,7    17,6 
200 128 -27,8    19,0 
210 138 -30,0    20,5 
220 148 -32,1    22,0 
230 158 -34,4    23,5 
240 168 -36,5    25,0 
250 178 -38,7    26,5 
260 188 -40,8    28,0 
270 198 -43,0    29,4 
280 208 -45,2    30,9 

 
Bending load bearing capacity in [kNm] for FBM20-10 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 34,7 40,0 50,0 52,6 ≤ 52,6 

neg. moment [kNm] pos. moment [kNm] 
180 108 -25,7 -25,2 -24,1 -23,8 18,8 
190 118 -28,1 -27,5 -26,3 -26,0 20,5 
200 128 -30,5 -29,8 -28,6 -28,2 22,3 
210 138 -32,9 -32,2 -30,8 -30,4 24,0 
220 148 -35,3 -34,5 -33,0 -32,6 25,8 
230 158 -37,7 -36,9 -35,3 -34,9 27,5 
240 168 -40,0 -39,2 -37,5 -37,1 29,2 
250 178 -42,4 -41,5 -39,7 -39,3 31,0 
260 188 -44,8 -43,8 -42,0 -41,5 32,7 
270 198 -47,2 -46,2 -44,2 -43,7 34,5 
280 208 -49,6 -48,5 -46,4 -45,9 36,2 

  



 

 

Annex 2 from 4 FBM20 + FBXL20 Page 3/6 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBM20-12 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 63,1 65,0 68,0 70,5 ≤ 70,5 

neg. moment [kNm] pos. moment [kNm] 
180 108 -22,7 -22,5 -22,2 -21,9 16,1 
190 118 -24,8 -24,6 -24,3 -23,9 17,6 
200 128 -26,9 -26,6 -26,3 -25,9 19,0 
210 138 -29,0 -28,7 -28,4 -28,0 20,5 
220 148 -31,1 -30,8 -30,4 -30,0 22,0 
230 158 -33,2 -32,9 -32,5 -32,1 23,5 
240 168 -35,3 -35,0 -34,5 -34,1 25,0 
250 178 -37,4 -37,1 -36,6 -36,1 26,5 
260 188 -39,5 -39,1 -38,6 -38,1 28,0 
270 198 -41,6 -41,2 -40,7 -40,2 29,4 
280 208 -43,7 -43,3 -42,7 -42,2 30,9 

 
Bending load bearing capacity in [kNm] for FBM20-12 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 56,7 60,0 65,0 70,3 ≤ 70,3 

neg. moment [kNm] pos. moment [kNm] 
180 108 -23,4 -23,0 -22,5 -21,9 18,8 
190 118 -25,6 -25,1 -24,6 -23,9 20,5 
200 128 -27,7 -27,3 -26,6 -26,0 22,3 
210 138 -29,9 -29,4 -28,7 -28,0 24,0 
220 148 -32,0 -31,6 -30,8 -30,0 25,8 
230 158 -34,2 -33,7 -32,9 -32,1 27,5 
240 168 -36,3 -35,8 -35,0 -34,1 29,2 
250 178 -38,5 -37,9 -37,1 -36,1 31,0 
260 188 -40,7 -40,1 -39,1 -38,1 32,7 
270 198 -42,8 -42,2 -41,2 -40,2 34,5 
280 208 -45,0 -44,3 -43,3 -42,2 36,2 

  



 

 

Annex 2 from 4 FBM20 + FBXL20 Page 4/6 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBXL20-8 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 27,8 60,0 65,0 29,4 ≤ 29,4 

neg. moment [kNm] pos. moment [kNm] 
180 108 -25,7   -25,4 16,1 
190 118 -28,1   -27,8 17,6 
200 128 -30,4   -30,1 19,0 
210 138 -32,8   -32,5 20,5 
220 148 -35,2   -34,9 22,0 
230 158 -37,6   -37,2 23,5 
240 168 -39,9   -39,6 25,0 
250 178 -42,3   -41,9 26,5 
260 188 -44,7   -44,3 28,0 
270 198 -47,0   -46,6 29,4 
280 208 -49,4   -49,0 30,9 

 
Bending load bearing capacity in [kNm] for FBXL20-8 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 11,4 15,0 20,0 29,1 ≤ 29,1 

neg. moment [kNm] pos. moment [kNm] 
180 108 -27,9 -27,4 -26,7 -25,5 18,8 
190 118 -30,5 -29,9 -29,2 -27,9 20,5 
200 128 -33,1 -32,5 -31,7 -30,2 22,3 
210 138 -35,7 -35,0 -34, 1 -32,6 24,0 
220 148 -38,3 -37,6 -36,6 -34,9 25,8 
230 158 -40,9 -40, 1 -39,1 -37,3 27,5 
240 168 -43,4 -42,7 -41,6 -39,6 29,2 
250 178 -46,0 -45,2 -44,1 -42,0 31,0 
260 188 -48,6 -47,7 -46,5 -44,3 32,7 
270 198 -51,2 -50,3 -49,0 -46,7 34,5 
280 208 -53,8 -52,8 -51,5 -49,1 36,2 

  



 

 

Annex 2 from 4 FBM20 + FBXL20 Page 5/6 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBXL20-10 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 44,9    ≤ 44,9 

neg. moment [kNm] pos. moment [kNm] 
180 108 -23,1    16,1 
190 118 -25,3    17,6 
200 128 -27,4    19,0 
210 138 -29,6    20,5 
220 148 -31,7    22,0 
230 158 -33,9    23,5 
240 168 -36,0    25,0 
250 178 -38,2    26,5 
260 188 -40,3    28,0 
270 198 -42,5    29,4 
280 208 -44,6    30,9 

 
Bending load bearing capacity in [kNm] for FBXL20-10 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 29,9 35,0 40,0 45,8 ≤ 45,9 

neg. moment [kNm] pos. moment [kNm] 
180 108 -25,4 -24,7 -24,0 -23,2 18,8 
190 118 -27,8 -27,0 -26,2 -25,3 20,5 
200 128 -30,1 -29,2 -28,4 -27,5 22,3 
210 138 -32,5 -31,5 -30,7 -29,6 24,0 
220 148 -34,8 -33,8 -32,9 -31,8 25,8 
230 158 -37,2 -36,1 -35,1 -33,9 27,5 
240 168 -39,5 -38,4 -37,3 -36,0 29,2 
250 178 -41,9 -40,7 -39,5 -38,2 31,0 
260 188 -44,2 -42,9 -41,7 -40,3 32,7 
270 198 -46,6 -45,2 -44,0 -42,5 34,5 
280 208 -48,9 -47,5 -46,2 -44,6 36,2 

  



 

 

Annex 2 from 4 FBM20 + FBXL20 Page 6/6 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBXL20-12 for C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 49,4 50,0 55,0 60,3 ≤ 60,3 

neg. moment [kNm] pos. moment [kNm] 
180 108 -22,7 -22,6 -21,9 -21,2 16,1 
190 118 -24,8 -24,7 -23,9 -23,2 17,6 
200 128 -26,9 -26,8 -26,0 -25,1 19,0 
210 138 -29,0 -28,9 -28,0 -27,1 20,5 
220 148 -31,1 -31,0 -30,0 -29,0 22,0 
230 158 -33,2 -33,1 -32,1 -31,0 23,5 
240 168 -35,3 -35,1 -34,1 -32,9 25,0 
250 178 -37,4 -37,2 -36,1 -34,9 26,5 
260 188 -39,5 -39,3 -38,1 -36,8 28,0 
270 198 -41,6 -41,4 -40,2 -38,8 29,4 
280 208 -43,7 -43,5 -42,2 -40,8 30,9 

 
Bending load bearing capacity in [kNm] for FBXL20-12 for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 20,6 30,0 40,0 59,9 ≤ 59,9 

neg. moment [kNm] pos. moment [kNm] 
180 108 -26,7 -25,4 -24,0 -21,2 18,8 
190 118 -29,2 -27,7 -26,2 -23,2 20,5 
200 128 -31,6 -30,1 -28,4 -25,1 22,3 
210 138 -34,1 -32,4 -30,7 -27,1 24,0 
220 148 -36,5 -34,7 -32,9 -29,1 25,8 
230 158 -39,0 -37,1 -35,1 -31,1 27,5 
240 168 -41,5 -39,4 -37,3 -33,0 29,2 
250 178 -43,9 -41,8 -39,5 -35,0 31,0 
260 188 -46,4 -44,1 -41,7 -36,9 32,7 
270 198 -48,8 -46,5 -44,0 -38,9 34,5 
280 208 -51,3 -48,8 -46,2 -40,9 36,2 

  



 

 

Annex 3 from 4 FBM CB + FBXL CB Page 1/4 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBM14-8 CB for ≥ C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 10,7 20,0 30,0 34,6 

180 113 -11,0 -10,0 -8,8 -8,3 
190 123 -12,0 -10,9 -9,6 -9,0 
200 133 -13,0 -11,7 -10,4 -9,8 
210 143 -13,9 -12,6 -11,2 -10,5 
220 153 -14,9 -13,5 -12,0 -11,3 
230 163 -15,9 -14,4 -12,8 -12,0 
240 173 -16,9 -15,3 -13,5 -12,7 
250 183 -17,9 -16,2 -14,3 -13,5 
260 193 -18,8 -17,0 -15,1 -14,2 
270 203 -19,8 -17,9 -15,9 -15,0 
280 213 -20,8 -18,8 -16,7 -15,7 

 
Bending load bearing capacity in [kNm] for FBM14-8 CB for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 8,9 20,0 30,0 34,4 

180 113 -12,4 -11,1 -9,9 -9,5 
190 123 -13,5 -12,1 -10,8 -10,3 
200 133 -14,6 -13,1 -11,7 -11,2 
210 143 -15,7 -14,1 -12,5 -12,0 
220 153 -16,8 -15,1 -13,4 -12,9 
230 163 -17,9 -16,1 -14,3 -13,7 
240 173 -19,0 -17,1 -15,2 -14,6 
250 183 -20,1 -18,0 -16,1 -15,4 
260 193 -21,2 -19,0 -16,9 -16,3 
270 203 -22,3 -20,0 -17,8 -17,1 
280 213 -23,4 -21,0 -18,7 -17,9 

 
  



 

 

Annex 3 from 4 FBM CB + FBXL CB Page 2/4 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBM14-10 CB for ≥ C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 12,1 25,0 40,0 53,6 

180 113 -10,9 -9,4 -7,7 -6,2 
190 123 -11,9 -10,2 -8,4 -6,7 
200 133 -12,8 -11,1 -9,1 -7,3 
210 143 -13,8 -11,9 -9,7 -7,8 
220 153 -14,7 -12,7 -10,4 -8,4 
230 163 -15,7 -13,6 -11,1 -8,9 
240 173 -16,6 -14,4 -11,8 -9,5 
250 183 -17,6 -15,2 -12,5 -10,0 
260 193 -18,6 -16,1 -13,2 -10,6 
270 203 -19,5 -16,9 -13,8 -11,1 
280 213 -20,5 -17,7 -14,5 -11,6 

 
Bending load bearing capacity in [kNm] for FBM14-10 CB for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 8,9 25,0 40,0 52,6 

180 113 -12,4 -10,0 -7,9 -7,5 
190 123 -13,5 -10,9 -8,6 -8,2 
200 133 -14,6 -11,8 -9,4 -8,8 
210 143 -15,7 -12,7 -10,0 -9,5 
220 153 -16,8 -13,6 -10,8 -10,1 
230 163 -17,9 -14,5 -11,5 -10,8 
240 173 -19,0 -15,3 -12,2 -11,4 
250 183 -20,1 -16,2 -12,9 -12,1 
260 193 -21,2 -17,1 -13,6 -12,7 
270 203 -22,3 -18,0 -14,3 -13,4 
280 213 -23,4 -18,9 -15,0 -14,1 

 
  



 

 

Annex 3 from 4 FBM CB + FBXL CB Page 3/4 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBXL14-8 CB for ≥ C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 8,3 10,0 20,0 29,4 

180 113 -11,0 -10,8 -9,3 -8,0 
190 123 -12,0 -11,8 -10,1 -8,7 
200 133 -13,0 -12,7 -11,0 -9,4 
210 143 -13,9 -13,7 -11,8 -10,1 
220 153 -14,9 -14,6 -12,7 -10,8 
230 163 -15,9 -15,6 -13,5 -11,5 
240 173 -16,9 -16,5 -14,3 -12,2 
250 183 -17,9 -17,5 -15,1 -12,9 
260 193 -18,8 -18,4 -16,0 -13,6 
270 203 -19,8 -19,4 -16,8 -14,3 
280 213 -20,8 -20,3 -17,6 -15,0 

 
Bending load bearing capacity in [kNm] for FBXL14-8 CB for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 5,5 10,0 20,0 29,1 

180 113 -12,6 -12,0 -10,5 -9,2 
190 123 -13,7 -13,1 -11,4 -10,0 
200 133 -14,8 -14,1 -12,4 -10,8 
210 143 -16,0 -15,2 -13,3 -11,6 
220 153 -17,1 -16,2 -14,2 -12,4 
230 163 -18,2 -17,3 -15,2 -13,3 
240 173 -19,3 -18,3 -16,1 -14,1 
250 183 -20,4 -19,4 -17,0 -14,9 
260 193 -21,5 -20,4 -18,0 -15,7 
270 203 -22,7 -21,5 -18,9 -16,5 
280 213 -23,8 -22,5 -19,8 -17,3 

 
  



 

 

Annex 3 from 4 FBM CB + FBXL CB Page 4/4 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Bending load bearing capacity in [kNm] for FBXL14-10 CB for ≥ C20/25 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 9,4 20,0 30,0 44,9 

180 113 -10,9 -9,3 -7,9 -5,7 
190 123 -11,9 -10,1 -8,6 -6,2 
200 133 -12,8 -11,0 -9,3 -6,8 
210 143 -13,8 -11,8 -10,0 -7,2 
220 153 -14,7 -12,7 -10,7 -7,8 
230 163 -15,7 -13,5 -11,4 -8,3 
240 173 -16,6 -14,3 -12,1 -8,8 
250 183 -17,6 -15,1 -12,8 -9,3 
260 193 -18,6 -16,0 -13,5 -9,8 
270 203 -19,5 -16,8 -14,2 -10,3 
280 213 -20,5 -17,6 -14,9 -10,8 

 
Bending load bearing capacity in [kNm] for FBXL14-10 CB for ≥ C25/30 

Element height [mm] /  
inner lever arm [mm] 

VRd [kN/Element] 
≤ 8,2 20,0 30,0 45,8 

180 113 -12,2 -10,5 -9,1 -6,8 
190 123 -13,3 -11,4 -9,9 -7,4 
200 133 -14,4 -12,4 -10,7 -8,0 
210 143 -15,4 -13,3 -11,5 -8,6 
220 153 -16,5 -14,2 -12,3 -9,2 
230 163 -17,6 -15,2 -13,1 -9,8 
240 173 -18,7 -16,1 -13,9 -10,4 
250 183 -19,8 -17,0 -14,7 -11,0 
260 193 -20,9 -18,0 -15,5 -11,6 
270 203 -21,9 -18,9 -16,3 -12,2 
280 213 -23,0 -19,8 -17,1 -12,8 

 

  



 

 

Annex 4 from 4 FBVM + FBVXL Page 1/1 to type test report no. T 22/015/353 of 27.12.2022  LBV 
 
Shear force and pressure bearing capacity for FBVM14 

Concrete 
strength 

Shear force 
bars VRd [kN/Element] DRd [kN/Element] 

C20/25 

Ø 8 0,0 108,3 
34,6 73,7 

Ø 10 0,0 108,3 
53,6 54,7 

Ø 12 0,0 108,3 
70,5 37,8 

≥ C25/30 

Ø 8 0,0 118,6 
34,4 84,2 

Ø 10 0,0 118,6 
52,6 66,0 

Ø 12 0,0 118,6 
70,3 48,4 

 
Shear force and pressure bearing capacity for FBVXL14 

Concrete 
strength 

Shear force 
bars VRd [kN/Element] DRd [kN/Element] 

C20/25 

Ø 8 0,0 108,3 
29,4 70,6 

Ø 10 0,0 108,3 
44,9 50,9 

Ø 12 
0,0 108,3 

58,2 33,9 

≥ C25/30 

Ø 8 0,0 118,6 
29,1 81,3 

Ø 10 0,0 118,6 
45,8 60,0 

Ø 12 0,0 118,6 
58,7 43,5 
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Anlage 2 von 4 FBM20 + FBXL20 Seite 4/6 zum Typenprüfbericht Nr. T 22/015/353 
vom 27.12.2022 

Bieqetraqfähiqkeit in [kNm] für FBXL20-8 für C20/25 . 

Elementhöhe [mm] / VRd [kN/Element] 

innerer Hebelarm [mm] :,; 27,8 1 1 1 29,40 
neg. Moment [kNm] 

180 108 -25,7 -25,4
190 118 -28, 1 -27,8
200 128 -30,4 -30, 1
210 138 -32,8 -32,5
220 148 -35,2 -34,9
230 158 -37,6 -37,2
240 168 -39,9 -39,6
250 178 -42,3 -41,9
260 188 -44,7 -44,3
270 198 -47,0 -46,6
280 208 -49,4 -49,0

Elementhöhe [mm] / VRd [kN/Element] 
:,; 11,4 1 15,00 1 20,00 1 29, 10 innerer Hebelarm [mm] 

neg. Moment [kNm] 
180 108 -27,9 -27,4 -26,7 -25,5
190 118 -30,5 -29,9 -29,2 -27,9
200 128 -33, 1 -32,5 -31,7 -30,2
210 138 -35,7 -35,0 -34, 1 -32,6
220 148 -38,3 -37,6 -36,6 -34,9
230 158 -40,9 -40, 1 -39, 1 -37,3
240 168 -43,4 -42,7 -41,6 -39,6
250 178 -46,0 -45,2 -44, 1 -42,0
260 188 -48,6 -47,7 -46,5 -44,3
270 198 -51,2 -50,3 -49,0 -46,7
280 208 -53,8 -52,8 -51,5 -49, 1

:,;29,4 
pos. Moment [kNm] 

16, 1 
17,6 
19,0 
20,5 
22,0 
23,5 
25,0 
26,5 
28,0 
29,4 
30,9 

:,; 29, 1 
pos. Moment [kNm) 

18,8 
20,5 
22,3 
24,0 
25,8 
27,5 
29,2 
31,0 
32,7 
34,5 
36,2 
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