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1. Introduction 

The R-Steel design suite, developed by R-Steel Structure & Software Engineers, aims to assist 

clients in optimising their utilisation of R-Steel products. Calculations are based on the rules of 

design codes, such as EN 1992, EN 1993, and ETA TR 029. The application includes comprehensive 

reports that facilitate users to better understand the calculation methods. 

The use of the program and results require good expert knowledge in the field of the program 

(structure designer). R-Group Baltic OÜ and authors take no responsibility for direct or indirect 

costs incurred by faults in the program or its applications. 

1.1. Application registry 

The link for the “R-Design Suite” application can be found at the top right corner of the 

https://rsteel.fi/en/  webpage.  

 

Once the  button is clicked, you will be directed to the login page. 

  

If you already have an account, simply log in using your email address and password. Otherwise, you 

can register and create your account by clicking the “Sign Up” link located at the bottom right. 
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If you misplace your password and encounter difficulties logging into your account, please be 

aware that we do not currently have a "forgot password" feature. To initiate the password 

recovery process, we kindly request you to send an email to us at technical@repo.eu using 

your registered email address. We will send you instructions on how to retrieve your 

password.  

1.2. Login  

Once you have been directed to the Account Login page, you can proceed to log in to your account.  
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After successfully logging into your account, a caution message will appear. Please press the 

“Continue” button to access the “Create New Project” page. 

 

1.3. Create new project page 

The “Create New Project” page comprises three calculation applications: column shoe design, wall 

shoe design, and fastening plate design applications. Your username will be displayed at the upper 

right corner of the screen.  

 

To access the "Fastening Plate Design Application," simply click on the designated image.  

Afterward, the "Project Details" window will pop up. While you can choose to skip it by clicking the 

"Cancel" button, it is recommended to input the project information because it will be included in 

your report.  
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After you have entered the project information, simply click the “Save” button, and you will be 
directed to the main application page.  

 

 

 

 

 

 



 

R-DESIGN SUITE – FASTENING PLATE DESIGN APPLICATION – USER MANUAL 02.10.2023 7 

 

2. Main Application Page 

The main application page is comprised of four primary sections, each with associated tabs for 

navigation. Users should input their desired values on these pages by following a top-to-bottom order, 

and within each page, they should proceed from left to right through the tabs. 

 

 

Main structure of the primary sections and associated tabs are given below: 

LAYOUT  

 Concrete Base 
 Fastening System 
 Profile Attachement 

LOADS  

 Attachement Loads 

FACTORS  

 Base and Anchors 

ANALYSIS  

 General Report 
 Detail Report 

For a detailed explanation of the primary sections and their corresponding tab functions, please 
refer to the next section. 

Top bar   

Primary 
Sections 

                                                                    Associated Tabs   

                                                                                      3D model 
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Top bar: 

Top bar consists of New File, Project Name, Username and Log out 

 

 

The  button can be found on the left side of the project name. Clicking this button will initiate 

the creation of a new, blank fastening plate design application, leading you to the “Project Details” 

page. 

Prior to creating a new file, please ensure that you have downloaded your file or printed 

your report. Additionally, it is strongly advised to review the PDF report pages to confirm 

that there are no printing issues. 

 

The project name will be displayed here if you have previously entered the information on the 
"Project Details" page. 

 

 

After you've completed your tasks within the "R-Design Suite" application, you can log out by locating 

the log out button situated on the right side of the top bar. It's important to note that you'll need to 

click the arrow next to your username to access the log out button. 

 

3D model and views: 

Users can manipulate the 3D model as follows: 

 Zoom In and Out: Use the mouse wheel to zoom in and out on the 3D model. 
 Rotate: Left-clicking the mouse enables users to rotate the model. 
 Pan: Roght-clicking the mouse activates the pan option. 

Additionally, on the view windows, you will find the following options: 

 Zoom option: This option allows you to zoom in or out on the model. 
 Expand button: Clicking the expand button will reset the 3D model to its default view. 
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3. LAYOUT 

All crucial information, such as the concrete base size, fastening plate types and positions, and profile 

attachment dimensions, can be configured on the "LAYOUT" page and its associated tabs. 

3.1. Concrete Base 

In this tab, users can define the base type, dimensions and material strength of the concrete. 

 

 

Upon clicking the dropdown menu for the base type, you will encounter two available options: "Plate" 

and "Wall”. 
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The same applies to the concrete strength. When you click the dropdown menu for the concrete base, 

you will find several options ranging from C20/25 to C50/60. 

 

 

By default, cracked concrete is selected. If you wish to perform the calculation for non-cracked 

concrete, simply uncheck the checkbox. 
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As an illustrative example, the "Wall" base type with dimensions of 800x800x300 has been selected. 

The default concrete material, C30/37, has been set, and the condition is assumed to be cracked 

concrete.  

 

Simultaneously, any modifications made by the user will be reflected in the 3D model on the right-

hand side. 
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3.2. Fastening System 

On the "Fastening System" tab, which is the second tab on the LAYOUT page, you have the choice to 

pick the fastening plate type and determine its positioning. 

 

1 Users have the flexibility to select the type of fastening plates from a dropdown menu that offers 

various options, including "User Defined" for customised requirements. The default selection for the 

fastening type is RBKL. 

2 After selecting the desired type of fastening plate, users can further specify the fastening plate size 

by choosing from the options available in the dropdown menu. 

3  When users select a standard type of fastening plate, the yield and ultimate strength of the steel 

bar are set and cannot be modified. However, if users choose the "User Defined" fastening plate 

option, they have the flexibility to adjust these parameters according to their specific requirements. 

         

   

1 2 3 

4 

   5 
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4 In this section, the selected fastening plate dimensions will be displayed. 

5 Users have the option to position the fastening plate on the concrete base by specifying values for 

both the X and Y directions. If the chosen positioning falls outside the dimensions of the concrete base, 

a pop-up window labeled "Input Data Error" will appear to prompt users to revise their input.  

 

 

In the illustrative example provided below, the RBKL 150x150x162 has been chosen, with a positioning 

shift of 325mm in both the X and Y directions. 

 

 

 

 

 



 

R-DESIGN SUITE – FASTENING PLATE DESIGN APPLICATION – USER MANUAL 02.10.2023 14 

 

3.3. Profile Attachement 

In the "Profile Attachment" tab, the profile section, dimensions, and attachment positioning can be 

defined by users. 

 

1 Users can choose the type of profile section from a dropdown menu that provides options like plate, 

pipe, box, and I-shape. The default choice for the profile section is plate. 

2 Once the preferred profile section is chosen, users can then refine the size based on the available 

options in the provided database. 

3 If the preferred profile section is not available in the provided database, users can additionally 

specify the height and size of the profile section to meet their specific requirements. 

4 Furthermore, users can opt to adjust the positioning of the profile section by rotating it as needed. 

 

 

 

 

 

 

 

 

   

1 

   

2 

   
3 

   

4 
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In this example, the plate profile section with dimensions of 50mm in height and 30mm in thickness 

has been selected, and the default rotation remains unchanged. 

 

4. LOADS  

In the "LOADS" page, there is only one tab available. Within this tab, all load cases for ultimate strength 

will be specified. These loads include axial (NEd), moments in the x (MEdx) and y (MEdy) directions, shears 

in x (VEdx) and y (VEdy) directions and torsion (TEd). Users have the option to display the load directions 

as either positive or negative. After entering the loads, the 3D model on the right-hand side will 

automatically adjust to visually represent the applied loads. 

Additionally, there is a "Load Notes" section where users can input load-related information. 
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In this example, the following load values have been selected: an axial load of -5.00 kN, a moment 

value in the x-direction of -5.00 kN, and a shear load value in the y-direction of -10.00 kN. 

  

5. FACTORS  

Similar to the “LOADS” page, the “FACTORS” page also features only one tab for users to access. By 

default, the partial safety factor values adhere to Eurocode standards. However, users have the option 

to input their own specific requirements by selecting the "Manually Input Partial Factors" checkbox. 
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In this example, the default partial safety factors from Eurocode will be used. 

 

6. ANALYSIS  

The application does not include a "run" button. Instead, calculations are performed when the 

"ANALYSIS" page is selected. After the calculation is done, the reports are generated in two tabs: 

General Report and Detail Report.  
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In summary, for the example calculation in the fastening plate design analysis report, the following 

parameters have been chosen: 

 Base type: Wall. 
 Base dimensions: 800mm (B) x 800mm (L) x 300mm (t) 
 Concrete base: C30/37, Cracked concrete 
 Fastening plate: RBKL 150x150x162 
 Fastening plate positioning: 325mm Shift X and 325mm Shift Y 
 Profile attachement: Plate, FL 50x30 
 Loads: -5.00kN axial load, -5.00kN moment in x-direction, -10.00kN shear load in y-direction 
 Factors: Default partial factors 

6.1. General Report 

In this tab, users can view a calculation summary that includes ratios, with the values required to be 

smaller than 1.00. Users have the option to either print them directly to a printer or save them as PDF 

files by clicking the “Print” button. An example of the general report will be provided in the appendix. 
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6.2. Detail Report 

In this tab, users can access a comprehensive analysis of the fastening plate design, including all the 

failure modes in tension and shear. Users can choose to either print these details directly to a printer 

or save them as PDF files by clicking the "Print" button. An example of the detail report will be included 

in the appendix. 
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Appendix 

A. General Report 

B. Detail Report 
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Project details

Project Name: Example 2023

Project ID: 007

Organization: RSTEEL

Address:

Engineer Name: Technical RGB

Email: technical@repo.eu

Phone: +372 57 83 9676

Assumptions

1. Calculations have been made for static loads according to EN 1992-4:2018

2. The design value of tension loads acting on each fastener due to the design values of normal forces and bending

moments acting on a rigid fixture are calculated assuming a linear distribution of strainsas and a linear relationship

between strains and stresses (EN 1992-4:2018 6.2.1)

3. Manufacturing tolerances, such as anchor location and spacing, have not been considered in the loads.

Detailed analysis of fastening plate RBKL 150x150x162



L

(mm)

B

(mm)

H

(mm)

A 

(mm)

D 

(mm)

t

(mm)

∅

(mm)

∅h

(mm)

A

(mm )

d

(mm)

h

(mm)

h

(mm)

Fasteners

(num.)

150.0 150.0 162.0 85.0 85.0 12.0 13.0 25.0 132.7 8.0 154.0 187.0 4

Δ= 5mm

Attachement positioning

Materials

Concrete

Anchor steel

Partial safety factors (EN 1992-4:2018 Table 4.1)

-Δ -Δ ∅
2

ef min

Eccentricity at x: 0 mm

Eccentricity at y: 0 mm

Rotation angle of NA: 0 deg.

fck = 30 MPa

Ec = 33000.00 MPa

concrete cracked

fyk = 350 MPa

fuk = 450.00 MPa

Es = 210000.00 MPa (6.2.1 (4))

Steel failure fasteners - Tension

γMs = 1.2 ⋅ ≥ 1.4
fuk

fyk

γMs = 1.2 ⋅ = 1.54 ≥ 1.4
450.00

350

Steel failure fasteners - Shear

Dimentions



LC N  [kN] M  [kN-m] M  [kN-m] V  [kN] V  [kN] T  [kN-m] Notes

1 -5 -5 0 0 -10 0

Resultant status of anchors at tension and shear action

Failure name Ratio Status

1. Steel failure 0.66 OK

2. Pull-out 0.48 OK

3. Concrete cone 0.70 OK

4. Concrete splitting 0.59 OK

5. Concrete blow-out 0.00 OK

Failure name Ratio Status

6. Steel failure 0.09 OK

7. Concrete pry-out 0.06 OK

8. Concrete edge 0.15 OK

















fuk ≤ 800 and = 0.78 ≤ 0.8
fyk

fuk

γMs = 1.0 ⋅ ≥ 1.25
fuk

fyk

γMs = 1.0 ⋅ = 1.29
450.00

350

Concrete related failure

γc = 1.5

γinst = 1.0

γMc = γc ⋅ γinst = 1.5

γMp = γMc = 1.5

γMsp = γMc = 1.5

Loads

Ed Edx Edy Edx Edy Ed

Tension

Shear



10. Steel based failure 0.45 OK

11. Concrete based failure 0.60 OK





Failure name Ratio Status

Combined
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Project details

Project Name: Example 2023

Project ID: 007

Organization: RSTEEL

Address:

Engineer Name: Technical RGB

Email: technical@repo.eu

Phone: +372 57 83 9676

Assumptions

1. Calculations have been made for static loads according to EN 1992-4:2018

2. The design value of tension loads acting on each fastener due to the design values of normal forces and bending

moments acting on a rigid fixture are calculated assuming a linear distribution of strainsas and a linear relationship

between strains and stresses (EN 1992-4:2018 6.2.1)

3. Manufacturing tolerances, such as anchor location and spacing, have not been considered in the loads.

Detailed analysis of fastening plate RBKL 150x150x162



L

(mm)

B

(mm)

H

(mm)

A 

(mm)

D 

(mm)

t

(mm)

∅

(mm)

∅h

(mm)

A

(mm )

d

(mm)

h

(mm)

h

(mm)

Fasteners

(num.)

150.0 150.0 162.0 85.0 85.0 12.0 13.0 25.0 132.7 8.0 154.0 187.0 4

Δ= 5mm

Attachement positioning

Materials

Concrete

Anchor steel

Partial safety factors (EN 1992-4:2018 Table 4.1)

-Δ -Δ ∅
2

ef min

Eccentricity at x: 0 mm

Eccentricity at y: 0 mm

Rotation angle of NA: 0 deg.

fck = 30 MPa

Ec = 33000.00 MPa

concrete cracked

fyk = 350 MPa

fuk = 450.00 MPa

Es = 210000.00 MPa (6.2.1 (4))

Steel failure fasteners - Tension

γMs = 1.2 ⋅ ≥ 1.4
fuk

fyk

γMs = 1.2 ⋅ = 1.54 ≥ 1.4
450.00

350

Steel failure fasteners - Shear

Dimentions



LC N  [kN] M  [kN-m] M  [kN-m] V  [kN] V  [kN] T  [kN-m] Notes

1 -5 -5 0 0 -10 0

Anchors tension/compression due to the flexure and axial force

N  [kN] M  [kN-m] M  [kN-m]

-5.00 -5.00 0.00

● tensioned bolts ● compressed bolts

Anchor 1 [kN] Anchor 2 [kN] Anchor 3 [kN] Anchor 4 [kN]

25.65 -1.71 -1.71 25.65

fuk ≤ 800 and  = 0.78 ≤ 0.8
fyk

fuk

γMs = 1.0 ⋅ ≥ 1.25
fuk

fyk

γMs = 1.0 ⋅ = 1.29
450.00

350

Concrete related failure

γc = 1.5

γinst = 1.0

γMc = γc ⋅ γinst = 1.5

γMp = γMc = 1.5

γMsp = γMc = 1.5

Loads

Ed Edx Edy Edx Edy Ed

LOAD CASE: 1

Loads

Ed Edx Edy

1

23

4

Anchor forces

Resultant tensile force: 51.30 kN



1. Steel failure of fasteners in tension (EN 1992-4:2018 7.2.1.3)

Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.66 0.04 0.04 0.66

2. Pull-out failure of fasteners in tension (EN 1992-4:2018 7.2.1.5)

Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.48 0.00 0.00 0.48

3. Concrete cone failure in tension (EN 1992-4:2018 7.2.1.4)

NRks = A∅ ⋅ fuk = 132.73 ⋅ 450.00 ⋅ 10−3 = 59.73 kN

NRds = = = 38.71 kN
NRks

γMs

59.73

1.54

NEd = 25.65 kN ≤ NRds = 38.71 kN (Ratio: 0.66)

dh = 25.00 mm ≤ 6 ⋅ th + d = 6 ⋅ 8.00 + 13.00 = 61.00 mm

k2 = 7.5

Ah = ⋅ (d2
h − d2

a) = ⋅ (252 − 132) = 358.14 mm2π

4

3.14

4

NRkp = fck ⋅ k2 ⋅ Ah = 30.00 ⋅ 7.50 ⋅ 358.14 ⋅ 10−3 = 80.58 kN

NRdp = = = 53.72 kN
NRkp

γMp

80.58

1.50

NEd = 25.65 kN ≤ NRdp = 53.72 kN (Ratio: 0.48)

ϕsN = 0.7 + 0.3 ⋅ = 0.7 + 0.3 ⋅ = 1.16
c

ccr,N

357.50

231.00



■ projected area □ base edge

Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.70 0.00 0.00 0.70

ϕsN = 1.00

hef > 100 mm

ϕreN = 1.00

ϕecN = = = 1.00
1

1 + 2 ⋅ (eN/scr.Np)

1

1 + 2 ⋅ (0.00/462)

ϕecN = 1.00

ϕMN = 1.00

k1 = 8.90

N 0
Rkc

= k1 ⋅ √fck ⋅ h1.5
ef

= 8.90 ⋅ √30.00 ⋅ 154.001.5 ⋅ 10−3 = 93.16 kN

scrN = 3 ⋅ hef = 3 ⋅ 154.00 = 462.00 mm

A0
cN

= scrN ⋅ scrN = 213444.00 mm2

AcN = 252714.00 mm2

NRkc = N 0
Rkc

⋅ ⋅ ϕsN ⋅ ϕreN ⋅ ϕecN ⋅ ϕMN =
AcN

A0
cN

= 93.16 ⋅ ⋅ 1.00 ⋅ 1.00 ⋅ 1.00 ⋅ 1.00 = 110.30 kN
252714.00

213444.00

NRdc = = = 73.53 kN
NRkc

γMc

110.30

1.50

NEd = 51.30 kN ≤ NRdc = 73.53 kN (Ratio: 0.70)



4. Concrete splitting failure (EN 1992-4:2018 7.2.1.7)

Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.59 0.00 0.00 0.59

5. Concrete blow-out failure (EN 1992-4:2018 7.2.1.8)

N 0
Rk,sp = min(NRk,p,N 0

Rk,c) = min(80.58, 93.16) = 80.58 kN

ψh,sp = ( )2/3 = ( )2/3 = 1.37 ≤ min(max(1.0, ( )2/3), 2) = 2.00
h

hmin

300.00

187.00

154.00 + 1.5 ⋅ 357.00

187.00

ψh,sp = 1.37

NRk,sp = N 0
Rk,sp ⋅ ⋅ ϕsN ⋅ ϕreN ⋅ ϕecN ⋅ ψh,sp =

AcN

A0
cN

= 80.58 ⋅ ⋅ 1.00 ⋅ 1.00 ⋅ 1.00 ⋅ 1.37 = 130.75 kN
252714.00

213444.00

NRd,sp = = = 87.17 kN
NRk,sp

γMsp

130.75

1.50

NEd = 51.30 kN ≤ NRdsp = 87.17 kN (Ratio: 0.59)

 Top edge 

c1 = 357.50 mm > 0.5 ⋅ hef = 77.00 mm

 Right edge 

c1 = 357.50 mm > 0.5 ⋅ hef = 77.00 mm

 Left edge 

c1 = 357.50 mm > 0.5 ⋅ hef = 77.00 mm



Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.00 0.00 0.00 0.00

Anchors shear action

● active bolts in shear

- resultant shear load direction

Anchor 1 V /V  [kN]

[Vres] [kN]

Anchor 2 V /V  [kN]

[Vres] [kN]

Anchor 3 V /V  [kN]

[Vres] [kN]

Anchor 4 V /V  [kN]

[Vres] [kN]

0.00 / -2.50

2.50

0.00 / -2.50

2.50

0.00 / -2.50

2.50

0.00 / -2.50

2.50

Anchor 1 V /V  [kN]

[Vres] [kN]

Anchor 2 V /V  [kN]

[Vres] [kN]

Anchor 3 V /V  [kN]

[Vres] [kN]

Anchor 4 V /V  [kN]

[Vres] [kN]

0.00 / -2.50

2.50

0.00 / -2.50

2.50

0.00 / -2.50

2.50

0.00 / -2.50

2.50

6. Steel failure of fasteners in shear with load without lever arm (EN 1992-4:2018 7.2.2.3.1)

Shear loads in acnhors due to shear action

1

23

4

Edx Edy Edx Edy Edx Edy Edx Edy

Resultant shear force: 10.00 kN

Angle of resultant shear force: 180.00 deg.

Shear forces in acnhors due to shear action and torsion

Edx Edy Edx Edy Edx Edy Edx Edy

Resultant shear force: 10.00 kN

k6 = 0.6

k7 = 1



Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.09 0.09 0.09 0.09

7. Concrete pry-out failure in shear (EN 1992-4:2018 7.2.2.4)

■ projected area □ base edge

V 0
Rks

= k6 ⋅ Ad ⋅ fuk = 0.60 ⋅ 132.73 ⋅ 450.00 ⋅ 10−3 = 35.84 kN

VRks = k7 ⋅ V 0
Rks = 1 ⋅ 35.84 = 35.84 kN

VRds = = = 27.87 kN
VRks

γMs

35.84

1.29

VEd = 2.50 kN ≤ VRds = 27.87 kN (Ratio: 0.09)

AcN = 299209.00 mm2

NRkc = N 0
Rkc ⋅ ⋅ ϕsN ⋅ ϕreN ⋅ ϕecN ⋅ ϕMN =

AcN

A0
cN

= 93.16 ⋅ ⋅ 1.00 ⋅ 1.00 ⋅ 1.00 ⋅ 1.00 = 130.59 kN
299209.00

213444.00

k8 = 2.0

VRkcp = k8 ⋅ NRkc = 2 ⋅ 130.59 = 261.19 kN

VRdcp = = = 174.13 kN
VRkcp

γMc

261.19

1.5

VEd = 10.00 kN ≤ VRdcp = 174.13 kN (Ratio: 0.06)



0.06 0.06 0.06 0.06

8. Concrete edge failure in shear (EN 1992-4:2018 7.2.2.5)

Top edge

Not defined

Right edge

c1 = 357.50 mm ≤ max(10 ⋅ hef , 60 ⋅ d) = 1540.00 mm

k9 = 1.70

12 ⋅ d = 156.00 mm

lf = 154.00 mm

α = 0.1 ⋅ ( )0.5 = 0.1 ⋅ ( )0.5 = 0.07
lf

c1

154.00

357.50

β = 0.1 ⋅ ( )0.2 = 0.1 ⋅ ( )0.2 = 0.05
d

c1

13.00

357.50

V 0
Rk,c = k9 ⋅ dαnom ⋅ lβ

f
⋅ √fck ⋅ c1.5

1 = 1.70 ⋅ 13.000.07 ⋅ 154.000.05 ⋅ √30.00 ⋅ 357.501.5 = 96.56 kN

A0
cV

= 4.5 ⋅ c2
1 = 4.5 ⋅ 357.502 = 575128.13 mm2

AcV = 240000.00 mm2

ψs,V = 0.7 + 0.3 ⋅ = 0.7 + 0.3 ⋅ = 0.90 ≤ 1.0
c2

1.5 ⋅ c1

357.50

1.5 ⋅ 357.50

ψh,V = ( )0.5 = ( )0.5 = 1.34 ≥ 1.0
1.5 ⋅ c1

h

1.5 ⋅ 357.50

300.00

ψec,V = = = 1.00
1.0

1 + 2 ⋅ ev/(3 ⋅ c1)

1.0

1 + 2 ⋅ 0.00/(3 ⋅ 357.50)

ψec,V > 1.0

αv = 90.00 deg.

ψa,V = √ = √ = 2.00
1.0

(cos(αv))2 + (0.5 ⋅ sin(αv))2

1.0

(0.00)2 + (0.5 ⋅ 1.00))2

ψα,V ≥ 1.0

ψre,V = 1.0

VRk,c = V 0
Rk,c ⋅ ⋅ ψs,sV ⋅ ψh,V ⋅ ψec,V ⋅ ψa,V ⋅ ψre,V =

Ac,V

A0
c,V

= 96.56 ⋅ ⋅ 0.90 ⋅ 1.34 ⋅ 1.00 ⋅ 2.00 ⋅ 1.00 = 96.97 kN
240000.00

575128.13

Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio



■ projected area □ base edge

VRk,d = = = 64.64 kN
VRk,c

γmc

96.97

1.50

VEdg = 5.00 kN ≤ VRk,cd = 64.64 kN (Ratio: 0.08)

Bottom edge

c1 = 357.50 mm ≤ max(10 ⋅ hef , 60 ⋅ d) = 1540.00 mm

k9 = 1.70

12 ⋅ d = 156.00 mm

lf = 154.00 mm

α = 0.1 ⋅ ( )0.5 = 0.1 ⋅ ( )0.5 = 0.07
lf

c1

154.00

357.50

β = 0.1 ⋅ ( )0.2 = 0.1 ⋅ ( )0.2 = 0.05
d

c1

13.00

357.50

V 0
Rk,c = k9 ⋅ dαnom ⋅ lβ

f
⋅ √fck ⋅ c1.5

1 = 1.70 ⋅ 13.000.07 ⋅ 154.000.05 ⋅ √30.00 ⋅ 357.501.5 = 96.56 kN

A0
cV

= 4.5 ⋅ c2
1 = 4.5 ⋅ 357.502 = 575128.13 mm2

AcV = 240000.00 mm2

ψs,V = 0.7 + 0.3 ⋅ = 0.7 + 0.3 ⋅ = 0.90 ≤ 1.0
c2

1.5 ⋅ c1

357.50

1.5 ⋅ 357.50

ψh,V = ( )0.5 = ( )0.5 = 1.34 ≥ 1.0
1.5 ⋅ c1

h

1.5 ⋅ 357.50

300.00

ψec,V = = = 1.00
1.0

1 + 2 ⋅ ev/(3 ⋅ c1)

1.0

1 + 2 ⋅ 0.00/(3 ⋅ 357.50)

ψec,V > 1.0

αv = 0.00 deg.



■ projected area □ base edge

ψa,V = √ = √ = 1.00
1.0

(cos(αv))2 + (0.5 ⋅ sin(αv))2

1.0

(1.00)2 + (0.5 ⋅ 0.00))2

ψα,V ≥ 1.0

ψre,V = 1.0

VRk,c = V 0
Rk,c ⋅ ⋅ ψs,sV ⋅ ψh,V ⋅ ψec,V ⋅ ψa,V ⋅ ψre,V =

Ac,V

A0
c,V

= 96.56 ⋅ ⋅ 0.90 ⋅ 1.34 ⋅ 1.00 ⋅ 1.00 ⋅ 1.00 = 48.48 kN
240000.00

575128.13

VRk,d = = = 32.32 kN
VRk,c

γmc

48.48

1.50

VEdg = 5.00 kN ≤ VRk,cd = 32.32 kN (Ratio: 0.15)

Left edge

c1 = 357.50 mm ≤ max(10 ⋅ hef , 60 ⋅ d) = 1540.00 mm

k9 = 1.70

12 ⋅ d = 156.00 mm

lf = 154.00 mm

α = 0.1 ⋅ ( )0.5 = 0.1 ⋅ ( )0.5 = 0.07
lf

c1

154.00

357.50

β = 0.1 ⋅ ( )0.2 = 0.1 ⋅ ( )0.2 = 0.05
d

c1

13.00

357.50

V 0
Rk,c = k9 ⋅ dαnom ⋅ lβ

f
⋅ √fck ⋅ c1.5

1 = 1.70 ⋅ 13.000.07 ⋅ 154.000.05 ⋅ √30.00 ⋅ 357.501.5 = 96.56 kN

A0
cV = 4.5 ⋅ c2

1 = 4.5 ⋅ 357.502 = 575128.13 mm2

AcV = 240000.00 mm2



■ projected area □ base edge

Anchor 1, Ratio Anchor 2, Ratio Anchor 3, Ratio Anchor 4, Ratio

0.08 0.15 0.15 0.08

ψs,V = 0.7 + 0.3 ⋅ = 0.7 + 0.3 ⋅ = 0.90 ≤ 1.0
c2

1.5 ⋅ c1

357.50

1.5 ⋅ 357.50

ψh,V = ( )0.5 = ( )0.5 = 1.34 ≥ 1.0
1.5 ⋅ c1

h

1.5 ⋅ 357.50

300.00

ψec,V = = = 1.00
1.0

1 + 2 ⋅ ev/(3 ⋅ c1)

1.0

1 + 2 ⋅ 0.00/(3 ⋅ 357.50)

ψec,V > 1.0

αv = 90.00 deg.

ψa,V = √ = √ = 2.00
1.0

(cos(αv))2 + (0.5 ⋅ sin(αv))2

1.0

(0.00)2 + (0.5 ⋅ 1.00))2

ψα,V ≥ 1.0

ψre,V = 1.0

VRk,c = V 0
Rk,c ⋅ ⋅ ψs,sV ⋅ ψh,V ⋅ ψec,V ⋅ ψa,V ⋅ ψre,V =

Ac,V

A0
c,V

= 96.56 ⋅ ⋅ 0.90 ⋅ 1.34 ⋅ 1.00 ⋅ 2.00 ⋅ 1.00 = 96.97 kN
240000.00

575128.13

VRk,d = = = 64.64 kN
VRk,c

γmc

96.97

1.50

VEdg = 5.00 kN ≤ VRk,cd = 64.64 kN (Ratio: 0.08)



Failure name Ratio Status

1. Steel failure 0.66 OK

2. Pull-out 0.48 OK

3. Concrete cone 0.70 OK

4. Concrete splitting 0.59 OK

5. Concrete blow-out 0.00 OK

Failure name Ratio Status

6. Steel failure of fasteners 0.09 OK

7. Concrete pry-out failure 0.06 OK

8. Concrete edge failure 0.15 OK

10. Combined tension and shear loads (EN 1992-4:2018 7.2.3)

Status: OK

Status: OK





















Shear

1. Steel failure of fasteners

( )2 + ( )2 ≤ 1.0
NEd

NRd,s

VEd

VRd,s

 Anchor 1: (0.66)2 + (0.09)2 = 0.447

 Anchor 2: (0.04)2 + (0.09)2 = 0.010

 Anchor 3: (0.04)2 + (0.09)2 = 0.010

Anchor 4: (0.66)2 + (0.09)2 = 0.447

2. Other then steel failure of fasteners

( )1.5 + ( )1.5 ≤ 1.0
NEd

NRd,i

VEd

VRd,i

Anchor 1: (0.70)1.5 + (0.08)1.5 = 0.604

 Anchor 2: (0.00)1.5 + (0.15)1.5 = 0.061

 Anchor 3: (0.00)1.5 + (0.15)1.5 = 0.061

 Anchor 4: (0.70)1.5 + (0.08)1.5 = 0.604

Resultant status of anchors at tension and shear action

Tension
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