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1 General 

1.1 Project  

- FY22 LXFB123876 REPLACE MUNITIONS STRUCTURES KADENA 

AMMO STORAGE ANNEX SITE #1 KADENA AIR BASE, OKINAWA, 

JAPAN 

- MHS is an engineering service and consulting company which 

specialized in heat/flow/structure/dynamics, in South Korea. MHS 

conducted structural analysis, using RecurDyn 2023 program after 3D 

modeling through 2D drawings provided SAMHOON Co., Ltd., for the 

“FY22 LXFB123876 REPLACE MUNITIONS STRUCTURES KADENA AMMO STORAGE 

ANNEX SITE #1 KADENA AIR BASE, OKINAWA, JAPAN,” the project conducting 

by SAMHOON Co., Ltd. 

1.2 Main Specifications 

1.2.1  Door Size w/Frame : 900mm x 2,100mm 

(Door Size: 880.4mm x 2,079.3mm) 

1.2.2  Door Type: Swing Type 

1.2.3  Opening Type : RHR 

1.2.4  Face Material : STAINLESS STEEL 316L 1.5mm(Appendix 5.2) 

Door Reinf. Material : STAINLESS STEEL 316L 1.5mm 

1.2.5  Insulation : Mineral Board Test Report (ASTM C612-KCC) 

1.2.6  Applied Hardware Lists 

No. DESCRIPTION MODEL UNIT Q’TY 

1 

ENTRANCE FUNCTION LOCKSET 

THREE POINT LOCKSET/ TYPHOON 

RATED 

Manufactured by Schlage 

LM9300_Series EA 1 

2 
FULL MORTISE HINGE(114 x 114)  

Manufactured by ASSA ABLOY 

ANGEL 

METAL 

AHG2-5040 

A8112 ‘’ 

EA 3 
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1.3 Analysis and Design Requirement 

1.3.1  Wind pressure load : 7.65KPa 

1.3.2  The load combination shall be Dead Load + Live Load, with load   

factor of 1.0 for all loads. 

1.3.3  Design Criteria 

 Stress : σmax < Yield strength of material 

 Drift Limits for Wind Loading : Dmax < L/120 (Appendix 5.3) 

1.4 Used Program 

- RecurDyn 2023, FunctionBay 

- RecurDyn is an interdisciplinary, CAE software package whose primary 

function is the simulation of Multi-Body Dynamics.  

- https://support.functionbay.com/ 

 

 

 

 

3 
ASSA ABLOY HIGH SECURITY HASP 

Manufactured by ASSA ABLOY 
PA/21/190/DP EA 1 

4 

CLOSER - NON-HOLD OPEN 

Manufactured by ASSA ABLOY Korea              

Samhwa Precision Co., Ltd 

K-907 EA 1 

5 

SADDLE THRESHOLD  

Manufactured by ASSA ABLOY 

PEMKO 154 0.9M 1 

6 
SCREW ON WEATHER SEAL 

Manufactured by ASSA ABLOY 
PEMKO 2891 0.9M 1 

7 
Sweeps 

Manufactured by ASSA ABLOY 

PEMKO 

18061_NB 
0.9M 1 

https://support.functionbay.com/
https://www.kingdoorcloser.com/kr/en/privacy-center
https://www.kingdoorcloser.com/kr/en/privacy-center
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2 Load 

2.1 Dead Load 

2.1.1  Dead load shall be self-weight only, and it is automatically 

calculated by program. (RecurDyn 2023) 

2.1.2  Additional dead load such as Bracket, Closer, et are usually 10 to 15% 

of total self-weight. In this case, 15% of the total self-weight is 

applied as an additional dead load. 

2.2 Live Load 

2.2.1  Wind pressure load : 7.65KPa 

2.2.2  Wind pressure load are applied across the front of the door and are 

assigned by program (RecurDyn 2023) 

 

 Wind pressure load was determined as 7.65KPa, because the Door and 

Frame can withstand more than 7.65KPa, confirmed by SAMHOON Co., 

Ltd., 

Applied Hardware; THREE POINT LOCKSET/ TYPHOON RATED TYPE(Model : 

LM9300_Series, Manufactured by Schlage) can withstand Wind pressure load 7.65KPa, 

thus the maximum Wind pressure load was determined as 7.65KPa. 
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3 Structual Analysis 

3.1 Stress distribution 

 

Stress Distribution on Door ass’y 

*Von Mises Stress   

 σmax = 71.59 MPa ≤ σa = 
177

1.5
 = 118.00 MPa  : O.K  

 MAT`L : STAINLESS STEEL 316L, FY : 177MPa  
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3.2 Deformation distribution 

 

Deformation Distribution on Door ass’y 

*Deformation 

 Dmax = 0.12mm ≤  Da = 0.68 mm  : O.K 

3.3 Strength Calculation on Main Parts  

3.3.1 Frame anchor 

3.3.1.1  Load  

See “Fx”, “Fy” of the Joint “Reaction Force” (Appendix 5.5) 

F = √𝐹𝑥2 + 𝐹𝑦2 = √13995.082 + 0.532 = 13995.08 N 

3.3.1.2  Sectional area 

Number of anchors : 17ea  

Anchor diameter : ø 9.1 = 0.0091 mm  
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A = 
𝜋

4
 x (0.0091)2 = 6.50 x 10-5 m2 

3.3.1.3  Shearing Stress 

𝜏 =  
𝐹

𝐴
 =  

13995.08

17×6.50×10−5  

= 12,665,230.77 Pa 

= 12.67MPa  ≤ τa = 
235

1.5√3
 = 90.45 MPa  : 

O.K 

MAT`L : SS400, FY : 235MPa 

3.3.2 LM9300 three-point lock 

Schlage LM9300 three-point lock provided by SAMHOON Co., Ltd 

certified by the manufacturer as follows. “The LM9300 Series is part 

of a three-point locking system designed for tornado, hurricane, or 

high security applications, providing superior protection with familiar 

operation. Latches at the top, side and bottom of the door provide 

protection from high wind speeds and 15-lb. projectile impacts up to 

100 mph when paired with a Steelcraft Paladin tornado resistant 

door.   ICC-500 Tornado approved to FEMA 361 and FEMA 320 and 

ICC 500 tornado shelter guidelines when paired with specific 

Steelcraft and Republic doors and frames” Thus, structural analysis of 

this LM9300 three point lock is not necessary. The manufacturer`s 

design standards include design criteria for tornado pressure load 

7.65KPa. (Appendix 5.6) 
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4 Conclusion 

The results of the structural analysis using RecurDyn 2023 program showed 

the satisfactory that the stainless steel swing door withstand tornado load 

7.65KPa sufficiently. 

Page Analysis Result 

5 Stress of Door ass’y 
σmax = 71.59 MPa 

≤ σa = 118.00 MPa  : O.K 

5 Deformation of Door ass’y 
Dmax = 0.12mm 

     ≤ Da = 0.68 mm  : O.K 

6 Stress of Anchor 
τ = 12.67 MPa 

≤ τa = 90.45 MPa  : O.K 

    

* No plastic deformation occurs on doors and main parts 
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5 Appendix 

5.1 Document Author 

Prepared by 

- Jae Min Kim, R&D Center 3, MHS  

- Bachelor's degree in Mechanical Engineering at Seoul National 

University of Science and Technology. 

 

Reviewed by  

- Tae Jin Kim, R&D Center 3, MHS 

- Master's degree in Mechanical Design and Robot Engineering at Seoul 

National University of Science and Technology. 

  

Additional reviewed by 

- Jee Hoon Moo, SAMHOON CO., LTD. 

- Graduation from Norwich University of Mechanical Engineering with 

Suma Cum Laude 

- Member of Tau Beta Pi Association, the engineering honor society 

that represents engineers of all disciplines 

- Master of Science in Nuclear Engineering at Texas A&M University of 

Graduated with honor. 

- Licensed Engineer in Civil Engineering by Human Resources 

Development Service of Korea 

 

Approval by 

- Project Manager/LXFB123876 REPLACE MUNITIONS STRUCTURES 

KADENA AMMO STORAGE ANNEX SITE #1 KADENA AIR BASE, 

OKINAWA, JAPAN 
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5.2 Material Properties_ Stainless Steel 361L 



Page 12 

 

 



Page 13 

 

5.3 Drift Limits for Wind Loading 

 



Page 14 

 

 



Page 15 

 

5.4  Reaction Force of door frame joint 
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5.5 LM9300 three-point lock” Specification 
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5.6 Product 2D Drawings 

Drawing List 

No. Drawing No. Drawing Title Remark 

1 SAMHOON-001 GENERAL NOTE AND HARDWARE SCHEDULE Rev.0 

2 SAMHOON-002 DOOR ELEVATION Rev.0 

3 SAMHOON-003 STAINLESS STEEL DOOR Rev.0 

4 SAMHOON-004 DOOR REINF. DETAIL Rev.0 

5 SAMHOON-005 HARDWARE LOCATION Rev.0 

6 SAMHOON-006 DOOR REINF. DETAIL Rev.0 

7 SAMHOON-007 FRAME DETAIL Rev.0 

8 SAMHOON-008 BUTT HINGE REINF. DETAIL Rev.0 

9 SAMHOON-009 DOOR DETAIL Rev.0 

10 SAMHOON-010 THREE POINT LOCKSET MORTISE LOCK REINF. DETAIL Rev.0 

11 SAMHOON-011 AUTO FLUSH BOLT REINF. DETAIL Rev.0 

12 SAMHOON-012 DOOR CLOSER REINF. DETAIL Rev.0 

13 SAMHOON-013 OVERHEAD HOLDER REINF.DETAIL Rev.0 

14 SAMHOON-014 DOOR COORDINATION REINF. DETAIL Rev.0 

15 SAMHOON-015 DOOR CLOSER(KING 900 SERIES) Rev.0 

16 SAMHOON-016 BUTT HINGE(AHG2-5040) Rev.0 

17 SAMHOON-017 Pemko 2891_PK Heavy Duty Perimeter Gasketing Rev.0 

18 SAMHOON-018 Pemko 18137_NB (DB) Door Bottom Sweep Rev.0 

19 SAMHOON-019 Pemko 154_ Saddle Threshold Rev.0 

20 SAMHOON-020 HIGH SECURITY HASP, PA/21/190/DP Rev.0 

21 SAMHOON-021 FRAME ANCHOR DETAIL Rev.0 

22 SAMHOON-022 NAME PLATE DETAIL Rev.0 
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