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Gamma Gate Area Definition

Core Vessel Tent

Gamma Gate
Removable Shield Block

Stationary Shield Block

Core Vessel Lid
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Gamma Gate at a Glance

0.5-Inch-Thick Stainless-Steel Vessel
30 cm of lead thickness
~850 kg vessel mass
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Connecting Rod

Ball Screw Linear Slide 

Clevis Linkage

Nema 34 Stepper Motor

“U”-Rail

Plunger Latch

Zip Lift Stud
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U-Rail Analysis

Material: Stainless Steel 316L
Load: 10 kN applied at center of 
the beam
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U-Rail Analysis Summary

• 𝜎𝑚𝑎𝑥 = 93.4 Mpa

• 𝛿𝑚𝑎𝑥 =  0.6 mm

• U-Rail can support weight of the gamma gate
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Gamma Gate Friction

• Gamma Gate Mass = 850 kg

• Normal Force on rail = 850 kg * 9.81m/s2 = 8338.5 N

• Coefficient of static friction = 0.01 [1]

• Design Factor = 12 

• Force required to move gamma gate = 0.01 * 8338.5 N * 12 = 1000 N
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Linkage Arm Structural

Material: Stainless Steel 316L
Gage: 3”x2”x.25” rectangular tubing
Load: 1000 N
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Linkage Arm Analysis Summary

• 𝜎𝑚𝑎𝑥 = 28.6 Mpa

• 𝛿𝑚𝑎𝑥 = 2.8 mm

• Linkage can support load required to actuate the gamma gate
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Gamma Gate Under Seismic Loads

• Maximum Horizontal Seismic Force Fpmax = 1.6SDSIpWp : ASCE 7-16 
Equation 13.3-2 [2]

• SDS= .485 per USGS at STS coordinates

• Ip= 1.5 : ASCE 7-16 section 13.1.3 [2]

• Wp= 9.81m/s2 * 850kg = 8338.5 N

• Fpmax = 9706 N

• Force per latch pin = 9706 N / 2 = 5000 N
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Latch Pin Stress Analysis

• Material: Inconel 718  

• 20 mm diameter cylinder cross section

• D = 20 mm

• 𝜎𝑚𝑎𝑥 = (𝑦𝑚𝑎𝑥 ∗ 𝐿 ∗ 𝐹)/(𝐼)

• 𝑦𝑚𝑎𝑥 = 𝑟𝑎𝑑𝑖𝑢𝑠 = 10 𝑚𝑚

• 𝐼 =
𝜋∗𝐷4

64
 = 7854 𝑚𝑚4

• F = 5 kN

• L = 16.65 mm 

• 𝜎𝑚𝑎𝑥 = 106 MPa
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Latch Pin Deflection Analysis

• Material: Inconel 718  

• 20 mm diameter cylinder cross section

• D = 20 mm

• 𝛿𝑚𝑎𝑥 =
𝑃∗𝑙3

3∗𝐸∗𝐼
 

• E = 200 Gpa [3]

• 𝐼 =
𝜋∗𝐷4

64
 = 7854 𝑚𝑚4

• P = 5 kN

• L = 16.65 mm 

• 𝛿𝑚𝑎𝑥 =  0.005 mm
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Latch Pin Analysis Summary

• 𝜎𝑚𝑎𝑥 = 106 Mpa

• 𝛿𝑚𝑎𝑥 = 0.005 mm

• Latch Pin will prevent motion of the gamma gate during a 
seismic event
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ASCE 7-16 section 13.1.3


