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SUMMARY

Finite element analysis was performed on a 6m 3V Geodesic Dome structure subjected to

windloads from 125 to 200 m ph and snow loads from 60 t 0 120 psf.

We found that 6 m diameter geodesic dome with 32mm x 2.0 mm Round Tube Strut Size
can withstand wind of 200 mph and snow load of 120 psf. Finally, the results are compared.

DESIGN CRITERIA
1. Location: Canada, USA
2. Seismic: Due to lightweight structure, seismic will not control

3. Wind (Ultimate)*: Ultimate Wind speed (mph): 125,150, 175,200 , Ma
Hourly wind pressure: 1.1967Kpa (q 50) Max
Exposure: Open Terrain

Importance Factor: Normal
4. Dead Load: 1psf (=0.0 4 8 Kpa, Fabric structure) + self-weight
5. Roof Snow Load (psf): 60, 80,100, 120, Max

**Other criteria assumed as stated in design calculations.




Dome Analysis & Design

Load Combination Cases

To allow for the direct comparison of wind and snow loads, the combination factors recommended
within the NBCC were factored from the ultimate limit state design to a limit state value equivalent
to 1in 50 year mean recurrence interval:

[1] Ultimate State Design: 1.5 S+0.4W
[2] Ultimate State Design: 1.4 W+0.5S
[3] Limit State Design: 1.0S +0.285W
[4] Limit State Design: 1.0W +0.33S

Assumptions

In order to determine the loading on the structure, the following assumptions were made based on
conservative and reasonable considerations.

¢ The connections of the structure were assumed to be frictionless and will not carry any moment.
The structure was treated as 3D space truss.

* The boundary conditions assume that the all the ground level nodes were fully fixed.

Q235 steel property (GB/T 700)
Elastic modulus 2el1l Pa,
Poisson’s Ratio 0.3,

Density 7850kg / m’,

Tensile strength 370 MPa,
Yield strength 235 MPa

FEA result 1 (125mph, 60psf)
Basic wind parameters
Basic wind speed.

Basic wind speed is based on peak gust speed averaged over a short time interval of about 3
seconds and corresponds to 10m height above the mean ground level in an open terrain
(Category Il).

V, =125mph =56m/ s
Design wind speed.

V.=47.6m/s




Design wind pressure

p, =1.36KPa

Tube Strut Size

32mm x 2.0mm

-Load case 1(snow load only)

5, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 7 5%) el B
+2.940e+07 .
+2.695e+07
+2.451e+07
+2.206e+07
+1.961e+07
+1.716e+07
+1.471e+07
+1.227et+07
+9.817e+06
+7.369e+06
+4.921e+06
+2.473e+06
+2.525e+04

U, Magnitude
+1.229e-03
+1.127e-03
+1.025e-03
+9.221e-04
+8.196e-04
+7.172e-04
+6.147e-04
+5.123e-04
+4.098e-04
+3.0/4e-04
+2.049e-04
+1.025e-04
+0.000e+00




- Load case 2(wind load only)

5, Mises
Angle = -90.0000, {(1-fraction = 0.000000, 2-fraction = -1.000000)
{(Avg: 75%)

+3.043e+07
+2.790e+07
+2.536e+07
+2.283e+07
+2.029e+07
+1.775e+07
+1.522e+07

+1.268e+07
+1.015e+07
+7.612e+06
+5.077e+06
+2.542e+06
+6.093e+03

U, Magnitude

+7.931e-04
+7.270e-04
+6.609%-04
+5.948e-04
+5.287e-04
+4.627e-04
+3.966e-04
+3.305e-04

+2.644e-04
+1.983e-04
+1.322e-04
+6.609e-05
+0.000e+00

=K

-Load case 3(1.5 S+0.4W)




S, Mises
Anglp = -90.0000, (1-fraction = 0.000000, 2 fractlon = -1.000000)
(Avg: 75%)

+4.312e+07

+3.953e+07 m .
+3.594e+07 ” N \

+3.235e+07
+2.876e+07
+2.516e+07
+2.157e+07
+1.7/98e+07
+1.43%+07
+1.080e+07
+7.208e+006
+3.616e+006
+2.501e+04

U, Magnitude
+1.691e-03
+1.550e-03
+1.4092-03
+1.268e-03
+1.127e-03
+9. 861e-04
+8.453e-04
+7.044e-04
+ 5.635e-04
+4.226e-04
+2.818e-04
+1.409e-04
+0.000e+00

-Load case 4(1.4 W+0.5S)




5, Mises

Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)

(Avg: 75%)
+3.831e+07
+3.511e+07
+3.192e+07
+2.873e+07
+2.554e+07
+2.235e+07
+1.916e+07
+1.597e+07
+1.278e+07
+9.590e+06
+6.39%9e+06
+3.209e+06
+1.826e+04

U, Magnitude
+1.013e-03
+9.284e-04
+8.440e-04
+7.596e-04
+6.752e-04
+5.908e-04
+5.064e-04
+4.220e-04
+3.376e-04
+2.532e-04
+1.688e-04
+8.440e-05
+0.000e+00

From the above figures, we can know maximum Von Mises stress and maximum displacement
happens in the load case 3(1.5 S+0.4W).

This maximum Von Mises stress 43.12MPa is smaller than the yield strength of the struts material
F, =235Mpa . So, this structure is safe. Maximum displacement is 1.7mm in this load case.

SAFE for tube size 32mm x 2mm

Connection design

We should review the connection design, taking into account only load case 3 (1.5s + 0.4w).




Plate thickness () = 4mm plate width (b ) =38mm
Gross Area (4, ) =152 mm> Net Area (4,) = 100 mm>
Clear distance (L.) = 14.3mm

Material Properties

F,=235Mpa, F,=370Mpa, F,=415Mpa,

Bolt Size: M14 Bolt Size: M12
Diameter=12 mm, Diameter=10mm,
Bolt Area= 113 mm?, Bolt Area= 78.5 mm?,

A - Design strength of plate

e Tensile Yielding:
P /Q,=(F,x4,)/Q,  ©=1111(LRFD)
P /Q,=32.15KN
e Tensile Rupture
P /Q,=(F,x4,)/Q, €, =133(LRFD)
P, /Q,=27.82KN
B. Bearing Strength of Bolts
R,/Q (1.5%L *t*F,)/QQ (Q=1.33)
R, /Q=23.9KN (M14, M12),
R /) (3.0*Bolt Diameter*Thickness* F, )/ Q
R,/Q=40.06KN (M14), R,/Q=33.4KkN (M12)
C. Shear Strength of Bolts
R, /Q=(F,x4,)/Q

R /€=352KN (M14), R /€Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=3.68KN

D. Bearing Strength of Anchor Bolts
R,/Q (15%L *t*F,)/Q (Q=1.33)
R,/Q=239KN (M14, M12),

R, /€Y (3.0*Bolt Diameter*Thickness* F, )/ Q




R, /Q=40.06KN (M14), R,/Q=33.4KN (M12)
E. Shear Strength of Anchor Bolts
R, /Q=(F,xA4,)/Q
R /Q=352KN (M14), R /Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=6.23KN

SAFE for M12 and M14(Bolt and Anchor Bolt)

FEA result 2 (150mph, 80psf)
Basic wind parameters
Basic wind speed.

Basic wind speed is based on peak gust speed averaged over a short time interval of about 3
seconds and corresponds to 10m height above the mean ground level in an open terrain
(Category Il).

V, =150mph=6Tm/s
Design wind speed.

V.=5Tm/s
Design wind pressure

p, =1.95KPa

Tube Strut Size

32mm X2.0mm

-Load case 1(snow load only)




S, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction
(Avg: 75%)

+3.906e+07
+3.581e+07
+3.256e+07
+2.930e+07
+2.605e+07
+2.280e+07
+1.955e+07

+1.629e+07
+1.304e+07
+9.789%+06
+6.537e+06
+3.285e+06
+3.267e+04 |/1/\

U, Magnitude

+1.623e-03
+1.487e-03
+1.352e-03
+1.217e-03
+1.082e-03
+9.465e-04
+8.113e-04
+6.761e-04

+5.408e-04
+4.056e-04
+2.704e-04
+1.352e-04
+0.000e+00 /

- Load case 2(wind load only)




5, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%)

+4.427e+07
+4.059+07
+3.690e+07
+3.321e+07
+2.952e+07
+2.583e+07
+2.214e+07

+1.845e+07
+1.476e+07
+1.107e+07
+7.385e+06
+3.696e+06
+7.539e+03 /.

U, Magnitude

+1.152e-03
+1.056e-03
+9.597e-04
+8.637e-04
+7.6/7e-04
+6.718e-04
+5.758e-04
+4.798e-04

+3.83%-04
+2.879%-04
+1.919e-04
+9.597e-05
+0.000e+00

- Load case 3(1.5 S+0.4W)




S, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%) " =—T"

+5.716e+07
+5.240e+07
+4.76de+07
+4.288e+07/
+3.812e+07
+3.336e+07
+2.860e+07

+2.384e407
+1.908e+07
+1.432e+07 |
+9.555e+06 /
+4.794e+06
+3.288e+04 |/

U, Magnitude
+2.227e-03
+2.041e-03
+1.856e-03
+1.670e-03
+1.485e-03
+1.29%e-03
+1.113e-03
+9.279%e-04
+7.423e-04
+5.567e-04
+3.712e-04
+1.856e-04
+0.000e+00

-Load case 4(1.4 W+0.5S)




S, Mises
Angle = -90.0000, {(1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%)

+5.614e+07
+5.147e+07
+4.67/9e+07
+4.211e+07
+3.743e+07
+3.276e+07
+2.808e+07

+2.340e+07
+1.873e+07
+1.405e+07
+9.372e+06
+4.695e+006
+1.813e+04

U, Magnitude
+1.453e-03
+1.332e-03
+1.211e-03
+1.090e-03
+9.686e-04
+8.47 5e-04
+7.264e-04
+6.054e-04
+4.845e-04
+3.632e-04
+2.421e-04
+1.211e-04
+0.000e+00

From the above figures, we can know maximum Von Mises stress and maximum displacement
happens in the load case 3(1.5 S+0.4W).

This maximum Von Mises stress 57.16MPa is smaller than the yield strength of the struts material
F, =235Mpa. So, this structure is safe. Maximum displacement is 2.23mm in this load case.

SAFE for tube size 32mm x 2mm

Connection design

We should review the connection design, taking into account only load case 3 (1.5s + 0.4w).




Plate thickness () = 4mm plate width (b ) =38mm
Gross Area (4, ) =152 mm> Net Area (4,) = 100 mm>
Clear distance (L.) = 14.3mm

Material Properties

F,=235Mpa, F,=370Mpa, F,=415Mpa,

Bolt Size: M14 Bolt Size: M12
Diameter=12 mm, Diameter=10mm,
Bolt Area= 113 mm?, Bolt Area= 78.5 mm?,

A - Design strength of plate

e Tensile Yielding:
P /Q,=(F,x4,)/Q,  ©=1111(LRFD)
P /Q,=32.15KN
e Tensile Rupture
P /Q,=(F,x4,)/Q, €, =133(LRFD)
P, /Q,=27.82KN
B - Bearing Strength of Bolts
R,/Q (1.5%L *t*F,)/QQ (Q=1.33)
R, /Q=23.9KN (M14, M12),
R /) (3.0*Bolt Diameter*Thickness* F, )/ Q
R,/Q=40.06KN (M14), R,/Q=33.4KkN (M12)
C- Shear Strength of Bolts
R, /Q=(F,x4,)/Q

R /€=352KN (M14), R /€Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=4.89KN

D. Bearing Strength of Anchor Bolts
R,/Q (15%L *t*F,)/Q (Q=1.33)
R,/Q=239KN (M14, M12),

R, /€Y (3.0*Bolt Diameter*Thickness* F, )/ Q




R, /Q=40.06KN (M14), R,/Q=33.4KN (M12)
E. Shear Strength of Anchor Bolts
R, /Q=(F,xA4,)/Q
R /Q=352KN (M14), R /Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=9.13KN

SAFE for M12 and M14(Bolt and Anchor Bolt)

FEA result 3 (175mph, 100psf)
Basic wind parameters
Basic wind speed.

Basic wind speed is based on peak gust speed averaged over a short time interval of about 3
seconds and corresponds to 10m height above the mean ground level in an open terrain
(Category ll).

V, =175mph="178m/s
Design wind speed.

V.=66.5m/s

Design wind pressure

p, =2.653KPa

Tube Strut Size

32mm x 2.0mm

-Load case 1(snow load only)




S, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%) il i
+4.872e+07 .
+4.466e+07
+4.061e+07
+3.655e+07
+3.24%9e+07
+2.844e+07
+2.438e+07
+2.032e+07
+1.627e+07
+1.221e+07
+8.153e+06 /i
+4.097e+06 §
+4.009e+04

U, Magnitude
+2.0162-03
+1.848e-03
+1.680e-03
+1.512e-03
+1.344e-03
+1.1762-03
+1.008e-03
+85.398e-04
+6.71%9=-04
+5.03%-04
+3.359e2-04
+1.680e-04
+0.000e+00

- Load case 2(wind load only)




5, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%)

+6.063e+07
+5.558e+07
+5.053e+07
+4.548e+07
+4.042e+07
+3.537e+07
+3.032e+07

+2.527e+07
+2.022e+0/7
+1.517e+07
+1.011e+0
+5.061e+0
+9.265e+0

U, Magnitude

+1.575e-03
+1.444e-03
+1.313e-03
+1.182e-03
+1.050e-03
+9.190e-04
+7.877e-04
+6.564e-04

+5.251e-04
+3.939-04
+2.626e-04
+1.313e-04 /)
+0.000e+00 /

-Load case 3(1.5 S+0.4W)




S, Mises
Anglp = -90,0000, (1-fraction = 0.000000, 2- fractlon = -1.000000)
{Avg: 75%) _ =l

+7.120e4+07

+6.527e+07 y
+5.934e+07 R S

+5.341e+07
+4.748e+07
+4.155e+07
+3.562e+07
+2.969e+07
+2.376e+07
+1.783e+07
+1.190e+07
+5.9/2e+06
+4.185e+04 /

U, Magnitude
+2.756e-03
+2.527e-03
+2.297e-03
+2.067e-03
+1.838e-03
+1.608e-03
+1.378e-03
+1.148e-03
+0.188e-04
+6.891e-04
+4.594a-04
+2.297e-04
+0.000e4+00

-Load case 4(1.4 W+0.5S)




5, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%)

+7.746e+07
+7.101e+07
+6.456e+07
+5.810e+07
+5.165e+07
+4.520e+0/7
+3.875e+07

+3.229e+07
+2.584e+07
+1.939e+07
+1.294e+07
+6.482e+06 /
+2.974e+04 /]

U, Magnitude

+1.975e-03
+1.811e-03
+1.646e-03
+1.481e-03
+1.317e-03
+1.152e-03
+9.876e-04
+8.230e-04

+6.584e-04
+4.958e-04
+3.292e-04
+1.646e-04
+0.000e+00

From the above figures, we know maximum Von Mises stress and maximum displacement happens
in the load case 4(1.4 W+0.5S).

This maximum Von Mises stress 77.46MPa is smaller than the yield strength of the struts material
F, =235Mpa. So, this structure is safe. Maximum displacement is 2.75 mm.

SAFE for tube size 32mm x 2mm




Connection design

Plate thickness (Z) = 4mm plate width (b ) =38mm
Gross Area (4, ) =152 mm* Net Area (4,) = 100 mm>

Clear distance (L, ) = 14.3mm

Material Properties

F,=235Mpa, F, =370Mpa, F,=415Mpa,

Bolt Size: M14 Bolt Size: M12
Diameter=12 mm, Diameter=10mm,
Bolt Area= 113 mm?, Bolt Area= 78.5 mm?,

A - Design strength of plate

e Tensile Yielding:
P/Q,=(F,x4,)/Q,  ©=1111(LRFD)
P,/ Q,=32.15KN
e Tensile Rupture
P/Q,=(F,x4,)/Q, €, =133(LRFD)
P/, =27.82KN
B. Bearing Strength of Bolts
R,/Q (15*L *t*F,)/Q (Q=1.33)
R /Q=239KN (M14, M12),
R /) (3.0*Bolt Diameter*Thickness* F, )/ Q
R, /Q=40.06KN (M14), R, /Q=334KN (M12)
C. Shear Strength of Bolts
R, /Q=(F,x4,)/Q

R, /Q=352KN (M14), R /Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=6.1KN

D. Bearing Strength of Anchor Bolts




R,/Q (1.5%L *t*F,)/Q (Q=1.33)
R,/Q=239KN (M14, M12),
R, /€ (3.0*Bolt Diameter*Thickness* £, )/ Q
R,/Q=40.06KN (M14), R,/Q=334KN (M12)
E. Shear Strength of Anchor Bolts
R, /Q=(F,x4,)/Q

R /€=352KN (M14), R /€Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=12.6KN

SAFE for M12 and M14(Bolt and Anchor Bolt)

FEA result 4 (200mph, 120psf)
Basic wind parameters
Basic wind speed.

Basic wind speed is based on peak gust speed averaged over a short time interval of about 3
seconds and corresponds to 10m height above the mean ground level in an open terrain
(Category Il).

V, =200mph =89.4m/ s

Design wind speed.

V.=76m/s

Design wind pressure

p, =3.465Kpa

Tube Strut Size

32mm x 2.0mm

-Load case 1(snow load only)




5, Mises
Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
(Avg: 75%) NS

+5.838e+07
+5.352e+07
+4.865e+07
+4.379%+07
+3.893e+07
+3.407e+07
+2.921e+07

+2.435e+07
+1.949e+07
+1.463e+07
+9.769e+06 //
+4.908e+06 /
+4.751e+04

U, Magnitude

+2.409e-03
+2.208e-03
+2.007e-03
+1.807e-03
+1.606e-03
+1.405e-03
+1.204e-03
+1.004e-03

+8.029e-04
+6.022e-04
+4.014e-04
+2.00/e-04
+0.000e+00

- Load case 2(wind load only)




5, Mises
Angle = -90.0000, {(1-fraction = 0.000000, 2-fraction = -1.000000)
{Avg: 75%)

+7.951e+07
+7.289e+07
+6.626e+07
+5.964e+07
+5.301e+07
+4.639e+07
+3.976e+07

+3.314e+07
+2.651e+07
+1.989e+07
+1.326e+07
+6.636e+06
+1.127e+04

U, Magnitude

+2.065e-03
+1.893e-03
+1.721e-03
+1.548e-03
+1.376e-03
+1.204e-03
+1.032e-03
+8.603e-04

+6.882e-04
+5.162e-04
+3.441e-04
+1.721e-04  J/
+0.000e+00

-Load case 3(1.5 S+0.4W)




5, Mises

Angle = -90.0000, (1-fraction = 0.000000, 2-fraction = -1.000000)
{(Avg: 75%)
+8.523e+07

+7.813e+07

+7.103e+07

+6.393e+07

+ 5.684de+07

+4.974e+07

+4.264e+07

+3.554e+07

+2.844e+07 i

+2.135e+07 j

+1.425e+07 )| ¥,

+7.151e+06f] /| /

+5.260e+04/ |/

U, Magnitude

+3.279e-03
+3.006e-05
+2.733e-03
+2.460e-03
+2.186e-03
+1.913e-03
+1.640e-03
+1.366e-03
+1.093e-03
+8.1992-04
+5.466e-04
+2.733e-04
+0.000e+00

-Load case 4(1.4 W+0.5S)




5, Mises
Angle = -90.0000, {(1-fraction = 0.000000, 2-fraction = -1.000000)
{Avg: 75%)

+1.023e+08

+9.380e+07

+8.528e+07

+7.675e+07

+6.823e+07 ! -

+5.971e+07 1 / |'
+5.118e+07 .

|
NN
+4.2666+07 & N
1\\‘_ P

-

i
+2.561e+07 | NN
+1.708e+07/ | - X/
+8.560e+06 A VA

+3.413e+07 - /N
g ‘\.‘f

Ay

U, Magnitude
+2.584e-03
+2.369e-03
+2.153e-03
+1.938e-03
+1.723e-03
+1.507e-03
+1.292e-03
+1.077e-03
+8.613e-04
+6.460e-04
+4.307e-04
+2.153e-04
+0.000e+00 //

/l

From the above figures, we know maximum Von Mises stress and maximum displacement happens
in the load case 4 (1.4W+0.5S).

This maximum Von Mises stress 102.3MPa is smaller than the yield strength of the struts material

F, =235Mpa. So, this structure is safe. Maximum displacement is 3.3mm.

SAFE for strut size 32mm x 2mm




Connection design
We should review the connection design, taking into account only load case 3 (1.5s + 0.4w).

Plate thickness (Z) = 4mm plate width () =38mm
Gross Area (4, ) =152 mm? Net Area (4,) = 100 mm>

Clear distance (L.) = 14.3mm

Material Properties

F, =235Mpa, F =370Mpa, F,=415Mpa,

Bolt Size: M14 Bolt Size: M12
Diameter=12 mm, Diameter=10mm,
Bolt Area= 113 mm?, Bolt Area= 78.5 mm?,

A - Design strength of plate
e Tensile Yielding:
P/Q,=(F,x4,)/Q, € =1111(LRFD)
P /€2,=32.15KN
e Tensile Rupture
P/Q,=(F,x4,)/Q, €, =133(LRFD)
P, /Q,=27.82KN
B. Bearing Strength of Bolts
R,/Q (15*L *t*F,)/Q (Q=1.33)
R, /€ =23.9KN (M14, M12),
R, /Q (3.0*Bolt Diameter*Thickness* F, )/ Q
R,/€=40.06KN (M14), R,/Q=33.4KN (M12)
C. Shear Strength of Bolts
R, /Q=(F, xAb)/Q
R, /Q=352KN (M14), R,/Q=244KN (M12)

Design Strength=23.9KN > Max Load as per=7.33KN




D. Bearing Strength of Anchor Bolts

R,/ (15*L *t*F,)/Q
R, /€ =23.9kN
R /€ (3.0*Bolt Diameter*Thickness* F, )/ Q

R, /€)= 40.06KN

(M14),

(Q=1.33)

(M14, M12),

R,/€2=33.4KN (M12)

E. Shear Strength of Anchor Bolts

R, /Q=(F,x4,)/Q

R /€2=352KN

(M14),

R, /€)=24.4KN

Design Strength=23.9KN > Max Load as per=16.65 KN

(M12)

SAFE for M12 and M14(Bolt and Anchor Bolt)

CONCLUSION:

We found that 6m diameter geodesic dome with 32mm*2.0mm Round Tube Strut Size can
withstand wind of 200mph and snow load of 120psf.

Table.1
Tube Maximum wind Maximum Yield strength | Maximum Maximum
size speed(mph) snow load (psf) | of tube (MPa) Stress displacement (mm)
(MPa)

32mm x 125 60 235 43.12 1.7 Safe

2mm
32mm x 150 80 235 57.16 2.23 Safe
2mm
32mm x 175 100 235 77.46 2.75 Safe
2mm
32mm x 200 120 235 102.3 33 Safe

2mm




Table.2

Maximum Maximum Design Design Max load in Design Max load in
wind snow load | strength of | strength connection strength connection
speed(mph) (psf) plate(kN) of Bolt node(kN) of Anchor node(kN)
bolt(kN)
(kN)
125 60 27.82 239 3.68 23.9 6.23 Safe
150 80 27.82 23.9 4.89 23.9 9.13 Safe
175 100 27.82 23.9 6.1 23.9 12.6 Safe
200 120 27.82 239 7.33 23.9 16.65 Safe
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