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4.0 m

g0,k
g1,k
qk

1 General

Service class 1

2 Structural system

Continuous beam with 1 spans

2.1 Width of supports

Support x Width

A 0.0 m 1.0 m

B 4.0 m 1.0 m

182 mm Floor Slab verification test in CLT designer
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1,000 mm

18
2

 m
m

3 Cross section

CLT-Product with technical approval of the company KLH: 5s 182mm DL

5 layers (width: 1,000 mm / thickness: 182 mm)

3.1 Layer composition

3.2 Material parameters

Partial safety factor M = 1.25

Layer Thickness Orientation Material

# 1 34 mm 0 C24-KLH

# 2 40 mm 90 C24-KLH

# 3 34 mm 0 C24-KLH

# 4 40 mm 90 C24-KLH

# 5 34 mm 0 C24-KLH

Material parameters for C24-KLH

bending strength

tensile strength parallel

tensile strength perpendicular

compressive strength parallel

compressive strength perpendicular

shear strength

182 mm Floor Slab verification test in CLT designer
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3.3 Cross-sectional values

4 Loads

Partial safety factors:

G = 1.35

Q = 1.5

Load position:

Material parameters for C24-KLH

rolling shear strength

Youngs modulus parallel

5%-quantile from Youngs modulus parallel

Youngs modulus perpendicular

shear modulus

rolling shear modulus

density

density mean value

in plane shear strength

torsional strength

EAef 1.224E9 N

EIef

GAef 1.365E7 N

Sy

z

1,000 mm

1
82

 m
m

9
1 

m
m

500 mm

Field g0,k g1,k qk Category sk Altitude/Regio
n

wk

1 1.001 kN/m A
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Plate weight: Total

Permanent loads: Total

Imposed loads: Field-by-field

Snow: Field-by-field

Wind: Total

Combinations:
Combination factors: according to EN

5 Specification concerning structural fire design

No specifications are available

6 Information concerning vibrations

high requirements

Damping factor: 1.0 %

Width perpendicular to the main load bearing direction: 1.0 m

182 mm Floor Slab verification test in CLT designer

Summary of results

page 6



7 Results

Referenced standards: EN 1995-1-1:2009, ON B 1995-1-1/NA:2009-07

Underlying calculation method: Timoshenko

7.1 ULS

7.1.1 Bending

7.1.2 Shear

Utilisation ratio 23.6 %

kmod 0.8

at x 2.0 m

Fundamental
combination

1.35*g0,k +

1.35*g1,k +

1.50*1.00*qk

h [mm]

-5 -2.5 0 2.5 5
0

34

74

108

148

182

Utilisation ratio 14.3 %

kmod 0.8

at x 4.0 m

Fundamental
combination

1.35*g0,k +

1.35*g1,k +

1.50*1.00*qk

h [mm]

-0.15 -0.1 -0.05 0 0.05
0

34

74

108

148

182
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7.1.3 Bearing pressure

7.2 SLS

7.2.1 Deflection

Limit values according to EN 1995-1-1

Instantaneous deformation winst t = 0: l/300

Final deformation wfin t = inf: l/150

Final deformation wnet,fin t = inf: l/250

Limit values according to ON B 1995-1-1/NA:2009-07

Characteristic combination t = 0: l/300

Characteristic combination t = inf: l/200

Quasi-permanent combination: l/250

7.2.2 Vibration

The verification is only valid for residential ceilings!

7.2.2.1 Verification corresponding to EN 1995-1-1

Eigenfrequency: f1 = 9.5 Hz > 8.0 Hz

Stiffness: w1kN = 0.4 mm < 1.0 mm

Velocity/Unit impuls: v = 2.2 mm/s < 10.7 mm/s

Utilisation ratio 0.6 %

kmod 0.8

at x 4.0 m

Fundamental
combination

1.35*g0,k +

1.35*g1,k +

1.50*1.00*qk

10.72 kN
16.72 kN

0.00 kN
0.00 kN

10.72 kN
16.72 kN

g0,k
g1,k
qk

Utilisation ratio 53.8 %

wmax 8.6 mm

kdef 0.85

at x 2.0 m

Final deformation wnet,fin t = inf (l/250)

x

182 mm Floor Slab verification test in CLT designer
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---> Vibration verification fulfilled

7.2.2.2 Verification corresponding to ON B 1995-1-1/NA:2009-07

Eigenfrequency: f1 = 8.9 Hz > 8.0 Hz

Stiffness: w1kN = 0.4 mm < 1.0 mm

Velocity/Unit impuls: v = 1.9 mm/s < 10.4 mm/s

---> Vibration verification fulfilled

7.2.2.3 Verification corresponding to DIN 1052

wperm = 4.0 mm <= 6,0 mm ---> Vibration verification fulfilled

7.2.2.4 Verification according to Hamm/Richter

Eigenfrequency: f1 = 10.5 Hz > 8.0 Hz

Stiffness: w2kN = 0.6 mm > 0.5 mm

---> Vibration verification not fulfilled

7.2.2.5 Verification according to modified Hamm/Richter

Eigenfrequency: f1 = 10.4 Hz > 8.0 Hz

Stiffness: w2kN = 0.6 mm > 0.5 mm

---> Vibration verification not fulfilled

182 mm Floor Slab verification test in CLT designer
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4.0 m

g0,k
g1,k
qk

1 General

Service class 1

2 Structural system

Continuous beam with 1 spans

2.1 Width of supports

Support x Width

A 0.0 m 1.0 m

B 4.0 m 1.0 m

200 mm Floor Slab verification test in CLT designer
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1,000 mm

20
0

 m
m

3 Cross section

CLT-Product with technical approval of the company KLH: 5s 200mm DL

5 layers (width: 1,000 mm / thickness: 200 mm)

3.1 Layer composition

3.2 Material parameters

Partial safety factor M = 1.25

Layer Thickness Orientation Material

# 1 40 mm 0 C24-KLH

# 2 40 mm 90 C24-KLH

# 3 40 mm 0 C24-KLH

# 4 40 mm 90 C24-KLH

# 5 40 mm 0 C24-KLH

Material parameters for C24-KLH

bending strength

tensile strength parallel

tensile strength perpendicular

compressive strength parallel

compressive strength perpendicular

shear strength

200 mm Floor Slab verification test in CLT designer
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3.3 Cross-sectional values

4 Loads

Partial safety factors:

G = 1.35

Q = 1.5

Load position:

Material parameters for C24-KLH

rolling shear strength

Youngs modulus parallel

5%-quantile from Youngs modulus parallel

Youngs modulus perpendicular

shear modulus

rolling shear modulus

density

density mean value

in plane shear strength

torsional strength

EAef 1.44E9 N

EIef

GAef 1.595E7 N

Sy

z

1,000 mm

2
00

 m
m

1
00

 m
m

500 mm

Field g0,k g1,k qk Category sk Altitude/Regio
n

wk

1 1.1 kN/m A

200 mm Floor Slab verification test in CLT designer
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Plate weight: Total

Permanent loads: Total

Imposed loads: Field-by-field

Snow: Field-by-field

Wind: Total

Combinations:
Combination factors: according to EN

5 Specification concerning structural fire design

No specifications are available

6 Information concerning vibrations

high requirements

Damping factor: 1.0 %

Width perpendicular to the main load bearing direction: 1.0 m

200 mm Floor Slab verification test in CLT designer
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7 Results

Referenced standards: EN 1995-1-1:2009, ON B 1995-1-1/NA:2009-07

Underlying calculation method: Timoshenko

7.1 ULS

7.1.1 Bending

7.1.2 Shear

Utilisation ratio 19.0 %

kmod 0.8

at x 2.0 m

Fundamental
combination

1.35*g0,k +

1.35*g1,k +

1.50*1.00*qk

h [mm]

-5 -2.5 0 2.5 5
0

40

80

120

160

200

Utilisation ratio 13.4 %

kmod 0.8

at x 4.0 m

Fundamental
combination

1.35*g0,k +

1.35*g1,k +

1.50*1.00*qk

h [mm]

-0.15 -0.1 -0.05 0 0.05
0

40

80

120

160

200
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7.1.3 Bearing pressure

7.2 SLS

7.2.1 Deflection

Limit values according to EN 1995-1-1

Instantaneous deformation winst t = 0: l/300

Final deformation wfin t = inf: l/150

Final deformation wnet,fin t = inf: l/250

Limit values according to ON B 1995-1-1/NA:2009-07

Characteristic combination t = 0: l/300

Characteristic combination t = inf: l/200

Quasi-permanent combination: l/250

7.2.2 Vibration

The verification is only valid for residential ceilings!

7.2.2.1 Verification corresponding to EN 1995-1-1

Eigenfrequency: f1 = 10.9 Hz > 8.0 Hz

Stiffness: w1kN = 0.3 mm < 1.0 mm

Velocity/Unit impuls: v = 2.2 mm/s < 11.5 mm/s

Utilisation ratio 0.6 %

kmod 0.8

at x 4.0 m

Fundamental
combination

1.35*g0,k +

1.35*g1,k +

1.50*1.00*qk

0.00 kN
0.00 kN

10.99 kN
16.99 kN

10.99 kN
16.99 kN

g0,k
g1,k
qk

Utilisation ratio 40.9 %

wmax 6.5 mm

kdef 0.85

at x 2.0 m

Final deformation wnet,fin t = inf (l/250)

x

200 mm Floor Slab verification test in CLT designer
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---> Vibration verification fulfilled

7.2.2.2 Verification corresponding to ON B 1995-1-1/NA:2009-07

Eigenfrequency: f1 = 10.2 Hz > 8.0 Hz

Stiffness: w1kN = 0.3 mm < 1.0 mm

Velocity/Unit impuls: v = 1.9 mm/s < 11.1 mm/s

---> Vibration verification fulfilled

7.2.2.3 Verification corresponding to DIN 1052

wperm = 3.0 mm <= 6,0 mm ---> Vibration verification fulfilled

7.2.2.4 Verification according to Hamm/Richter

Eigenfrequency: f1 = 12.1 Hz > 8.0 Hz

Stiffness: w2kN = 0.4 mm < 0.5 mm

---> Vibration verification fulfilled

7.2.2.5 Verification according to modified Hamm/Richter

Eigenfrequency: f1 = 12.1 Hz > 8.0 Hz

Stiffness: w2kN = 0.4 mm < 0.5 mm

---> Vibration verification fulfilled

200 mm Floor Slab verification test in CLT designer
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1,000 mm

12
0

 m
m

1,000 mm

12
0

 m
m

1 Cross section

CLT-Product with technical approval of the company KLH: 120mm 5s DL

5 layers (width: 1,000 mm / thickness: 120 mm)

Horizontal cross section

Vertical cross section

1.1 Layer composition

1.2 Material parameters

Partial safety factor M = 1.25

Layer Thickness Orientation Material

# 1 20 mm 0 C24-KLH

# 2 30 mm 90 C24-KLH

# 3 20 mm 0 C24-KLH

# 4 30 mm 90 C24-KLH

# 5 20 mm 0 C24-KLH

Material parameters for C24-KLH

24.0

16.5

6-Storey Building Ground FLoor
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1.3 Cross-sectional values

2 Specification concerning structural fire design

No specifications are available

3 Internal forces, design values and results

Material parameters for C24-KLH

0.12

21.0

2.7

2.7

1.2

12,000.0

7,333.0

0.0

690.0

50.0

350.0

420.0

Dx 7.2E8 N/m

Dy 7.2E8 N/m

Dxy 5.587E7 N/m

Sy

z

1,000 mm

1
20

 m
m

6
0 

m
m

500 mm

Shear force per unit length nxy,d = 80.0 kN/m
Modification factor kmod = 1.1
Partial safety factor M = 1.0

Mechanism I - shear 28.0 %

Mechanism II - torsion 32.7 %

Mechanism I - shear following ETA-09/0036 23.3 %

Mechanism II - torsion following ETA-08/0242 27.3 %

6-Storey Building Ground FLoor
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1,000 mm

10
0

 m
m

1,000 mm

10
0

 m
m

1 Cross section

CLT-Product with technical approval of the company KLH: 100mm 5s DL

5 layers (width: 1,000 mm / thickness: 100 mm)

Horizontal cross section

Vertical cross section

1.1 Layer composition

1.2 Material parameters

Partial safety factor M = 1.25

Layer Thickness Orientation Material

# 1 20 mm 0 C24-KLH

# 2 20 mm 90 C24-KLH

# 3 20 mm 0 C24-KLH

# 4 20 mm 90 C24-KLH

# 5 20 mm 0 C24-KLH

Material parameters for C24-KLH

24.0

16.5

6-Storey Building Upper FLoors
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1.3 Cross-sectional values

2 Specification concerning structural fire design

No specifications are available

3 Internal forces, design values and results

Material parameters for C24-KLH

0.12

21.0

2.7

2.7

1.2

12,000.0

7,333.0

0.0

690.0

50.0

350.0

420.0

Dx 4.8E8 N/m

Dy 7.2E8 N/m

Dxy 4.656E7 N/m

Sy

z

1,000 mm

1
00

 m
m

5
0 

m
m

500 mm

Shear force per unit length nxy,d = 64.0 kN/m
Modification factor kmod = 1.1
Partial safety factor M = 1.0

Mechanism I - shear 28.0 %

Mechanism II - torsion 21.8 %

Mechanism I - shear following ETA-09/0036 28.0 %

Mechanism II - torsion following ETA-08/0242 21.8 %

6-Storey Building Upper FLoors
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