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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 2,1700mm
(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 | QTY

ENTRANCE FUNCTION LOCKSET
THREE POINT LOCKSET/ TYPHOON

1 LM9300_Series EA 1
RATED

Manufactured by Schlage

ANGEL
FULL MORTISE HINGE(114 x 114) METAL
2 EA 3
Manufactured by ASSA ABLOY AHG2-5040
A8112°
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ASSA ABLOY HIGH SECURITY HASP
3 PA/21/190/DP EA 1
Manufactured by ASSA ABLOY
CLOSER - NON-HOLD OPEN
4 Manufactured by ASSA ABLOY Korea K-907 EA 1
Samhwa Precision Co., Ltd
SADDLE THRESHOLD
5 PEMKO 154 0.9M 1
Manufactured by ASSA ABLOY
SCREW ON WEATHER SEAL
6 PEMKO 2891 0.9M 1
Manufactured by ASSA ABLOY
Sweeps
7 eo61 N | OM | 1
Manufactured by ASSA ABLOY —

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 : omax < 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/
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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

Von Mises Stress
[MPa]

{Max 52127 = 71534307

Stress Distribution on Door ass'y

*\on Mises Stress

177

15

MAT'L : STAINLESS STEEL 316L, Fy : 177MPa
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3.2 Deformation distribution

1.22e-01
1.0%-01
9.72e-02
851e-02
7.2%-02
6.08e-02
4,86e-02
3.65¢-02
2.43e-02
1.22e-02

0.00e +00
Displacement
[mm]

Mayx 64052 = 0, 121498

Deformation Distribution on Door ass'y

*Deformation
Dmax = 0.12mm < Dy = 0.68 mm :OK
3.3 Strength Calculation on Main Parts
3.3.1 Frame anchor
3.3.1.1 Load

nonu

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

F = Fx2+ Fy? = v/13995.082 + 0.532 = 13995.08 N
3.3.1.2 Sectional area
Number of anchors : 17ea

Anchor diameter : g 9.1 = 0.0091 mm
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A = g x (0.0091)2 = 6.50 x 10> m?
3.3.1.3 Shearing Stress

F 13995.08
T= = —
A 17X6.50x10~5
= 12,665,230.77 Pa
= 12.67MPa < T, = 22 = 9045 MPa
1.5vV3
OK

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)

Calculating Wind Load Using the Generic Formula

Wind pressure:
P=0.00256 x V2
Example:

V =70 mph

P = 0.00256 x (70)2

P=12.5 psf

3 Calculate wing pressure. » for 0 e
o1 squaste foot| s P = 000256V wherx

Wind Load Calculation (ASCE Code):

P (psf) = 0.00256x VV (mph)*

V= 250 mph
P= 160 psf

111 psi
765 kPa
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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 Omax 17;3.5:9 1’\:2?00 MPa : OK
5 Deformation of Door ass'y Drmax Z%limg168 mm - OK
6 Stress of Anchor i Z 5579'2)/'2; MPa : O.K

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

5.1

Additional reviewed by

Approval by

Document Author

Prepared by Signature

Jae Min Kim, R&D Center 3, MHS _f;f.;;;:'r

Bachelor's degree in Mechanical Engineering at Seoul National
University of Science and Technology.

Reviewed by Signature

Tae Jin Kim, R&D Center 3, MHS ‘ Kim o jin

Master's degree in Mechanical Design and Robot Engineering at Seoul
National University of Science and Technology.

Signature

2 Al %

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

Signature

Project Manaqger/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
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5.3

Drift Limits for Wind Loading

320

LATERAL DRIFT AND VERTICAL DEFLECTIONS

CHAPTER ELEVEN

11.2.3 Drift Limits for Wind Loading

For lightweight metal building systems. seismic loading rarely controls the design of lateral-load-
resisting framing—wind loading usually does. The model building codes are silent about lateral dnfy
limits for wind, a fact that may reflect a lack of consensus on the matter and an undersianding that
such limits relate 1o building quality and should not be code-mandated. The guidelines are available
elsewhere, however.

Since as early as 1940, a lateral deflection limit of H/500 has been recommended for tall build-
ings.® The authoritative Streectural Engineering Handbook® states that the deflection index spectrum
commonly used is 0.0015 w (L0033 (which translates o a range of dnft hmits between AIGH6
H286). It includes a Weiskopl & Pickworth deflection-index guide thut chans the index values as a
function of the magnitude of wind loads and wind exposure. The handbook points out that engineer-
ing judgment must recognize economic values involved, and thar a speculative office building might
be constructed o a less stringent drift limit than a single-occupancy corporaie or prestige building.

The Building Structural Design Handbook” reflects that a 0.0025 drift index (H/400), even from
a 25-year storm, “may be appropriate for a speculative office building. On the other hand, it may be
completely inappropriate for a hospital, library, or any other type of high-quality building project.”
It goes on o suggest that the issue may be addressed by specifving a sirict limit on the drift, sav
HY500), b for the drifi o be computed using o smaller design wind loading than thar imposed by a
Sl-year storm. For example, the loading from a 10- or 25-year windstorm might be used.

A survey of structural engineers around the country by the ASCE Task Commines on Drift
Control of Steel Building Structures of the ASCE Committee on Design of Steel Building Structures®
has found that the design practices with respect o wind drift vary considerably. Most designers,
however, specily drift indexes of (LOOTS o (L0003 {cormesponding to the limits of 666 w HI333)
caused by a Sl-vear mean wind recurrence interval for all types of structures. The most commaonly
used wind-drift limit for low-nise structures is, again, 0.0025 (AV400) caused by a 5S0-year wind.
Incidentally, the task comminee felt that wind-induced drift limis should not be codified.

A commentary to Section B1.2 of ASCE 7-98" summarizes the Task Committee finding that the
drift limits in common usage for building design are of the order of H600 w H400. ASCE 7 then
states that smaller drifi limits may be appropriate for brittle cladding. It suggests that an absolute drift
limit may be needed, becanse some partitions. cladding. and glazing may be damaged by drifts more
than */ in, unless special detailing is used to accommodate movement. To compute the dift. the com-
mentary suggests using 70 percent of service wind leading computed by the procedures of ASCE 7.

11.2.4 Drift Limits in AISC Design Guide No. 3

Recognizing a dearth of serviceability criteria for metal building systems under wind loading, MBMA
and AISC have published a design guide entitled Serviceability Design Considerations for Low-Rise
Buildings."" The guide’s eminent authors, James M. Fisher and Michael A. West, have undertaken a
major effort o stimulate discussion on vanous serviceability topics, incloding doft and deflections.
The guide should be read by everybody invelved in structural design of lw-rse buildings.

Reflecting a subjective nature of serviceability criteria, the guide’s authors base many of its rec-
ommendations on their own judgment and experience. They admit that the criteria are controversial
and envision the guide as a caalyst for the debate rather than a final word in the discussion. {Some
metal building manufacturers. however. seem to think exactly the oppoesite—that no further questions
remain.

The guide uses a 10-year mean recurrence interval wind speed loading for its drifi-limit critenia,
rather than a 30-vear loading used for strength calculations. The rationale is that 50-year storms are
rare evenis that have littde in common with day-to-day experience of buildings. Furthermore, the
consequences of serviceahility failures are “noncatastrophic” and should be weighted against high
up-front costs required to prevent the failures. The guide states that 10-vear wind pressures can be
reasonably approximated by using 75 percent of the 50-yvear wind pressure valoes.

{Some other sources have also questioned the common practice of basing wind-drift calculations
on the wind loads likely to return only once in 50 vears. Galambos and Ellingwood,'" for example,

Downloaded from Digital Engineering Librasy @ MoGraw-Hill (www. digitalengineeringlibrary com)

Copyright & The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Use as given at the wabsite.
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LATERAL DRIFT AND VERTICAL DEFLECTIONS

LATERAL DRIFT AND VERTICAL DEFLECTIONS 321

advocate using a reference period of 8 years, which represents the average period of one tenancy in
an office building. )

For several tyvpes of walls, the guide proposes certain maximum limits on the magnitude of bare-
frame lateral drift, horizontal deflection, and racking (lateral movement parallel o the wall).
Reproduced below are the criteria for foundation-supported cladding; the guide also considers crite-
rid for column- and spandrel-supported panels. In the following expressions, & stands for the wall
height and L for the length of a supporting steel member.

The maximum recommended story drift for various materials is

40 1w H100 for metal panels
HITO00 for precast concrele
HI200 for reinforced masenry (can be redoced to A7100 with proper detailing)

Where interior partitions are used. bare-Frame story diaft 15 limated o H/S00.

The maximum recommended horizontal deflections of girts or wind columns supporting metal or
masonry walls are

LIT20 for metal panels

L2400, ban mot over 1.5 in, for masonry walls

A limit on racking of HVS00 is recommended for column- and spandrel-supported curtain walls.
Again, all these criteria are for a [0-year wind loading.

The limitations on lateral drift and horizontal deflections proposed by the guide are more liberal
than those of other sources. Some engineers find it countenntuitive that the guide seems o offer a
larger degree of protection o interior drywall partitions than to brttle exterior walls. The drift lim-
its of the Guide are reprinted in the MBMA Metal Building Svstents Meanual

11.25 How Lateral Drift Is Computed

Prior to a discossion of the various criteria listed above, it is necessary o briefly examine how drft
and horizontal deflections are calculated and what the numbers actually mean.

The tonal story drift is a sum of two components—ihe frame drift and the diaphragm displace-
ment between the frames (Fig. 11.3). For a tvpical pre-engineered building with rigid frames spaced
20 1o 30 fi apart and a horizontal-rod roof bracing. the diaphragm deflection component might be
insignificant. At another extreme, in buildings where no roof bracing is present af all, and wind load-
ing is distributed to frames by eave struts, the diaphragm deflections could be larger than the frames”
drift. Unfortunately, the diaphragm deflection computations are occasionally neglected by some
metal building designers.

The actual frame drift can be readily determined by most pre-engineered building sofiware. For
preliminary calculations, any general structural analysis computer program can be used. The approx-
imate formula of Fig. 11.4 could be handy for rough checks of two-hinge frames with constant mem-
ber sections. Naturally, the process is much more complex for rigid frames with tapered columns and
beams, in which case computers are a must,

11.2.6 Lateral Drift from Gravity Loads

A discussion focused solely on the lateral drift resulting from wind or seismic loading misses one
important point: frame sidesway can be caused not only by lateral loads but also by gravity loads.
Many structural engineers used to the design of conventional buildings do not realize that a gable
frame can have a substantial amount of “kicking out™ at the roof level when loaded with snow or roof
live load (Fig. 11.5). Laternl displacemenis at the frame knees from large snow loads could exceed
story drifts caused by winds. The codes do not address the issue, probably because gable frames are
largely endemic to metal building systems.

Downloaded from Digital Engineering Library @ MoGrane-Hill (www. digitalengineeringlibrary.comj)
Copyright © The McGraw-Hill Companies. All rights reserved.
Any use is subject to the Terms of Lise as given at the wabsite.
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Reaction Force of door frame joint
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5.5

LM9300 three-point lock” Specification

Schlage, Von Duprin and Steelcraft have

combined to offer a complete solution
specifically designed for severe weather

Locks, MultiPoint locks, exit devices and doors offer safety and security from tornadoes and/or hurricanes, complying
with the most stringent testing standards. Tornado solutions meet the most stringent FEMA 361/FEMA 320/1CC 500
requirements, withstanding 250 mph windspeeds and 15 |b projectile impacts at 100 mph. Hurricane solutions are
likewise tested to meet wind-only or wind & impact requirements for inland or coastal regions.

Schiage MultiPoint locks Von Duprin Schlage locks Steelcraft
exit devices Doors
Door swing Inswing (single and pairs) Outswing only Outswing only
Qutswing (singie and pairs) (L9400 Series approved
inswing/outswing)
Application Single or pair doors, Single or pair doors Single or pair doors
storm shutters
LM9300 Series Von Duprin W5988/9927 Not applicable for Paladin (PW)
(pair doors), WS598/9957 tornado applications Paladin Light (PN, PNF, PV, PVF)
Tomado {single doors)
LMO300 Series 33A/35A Series, 88 Series, AL. D. and ND Series Hurricane (H)
@1}[ (Compatible with HSeries ~ 98/90 Series, WS98/3927,  cylindrical locks, Hurricane Embassed (HE)
3 door only) XP98/99 Rim, 2670 L Series mortise locks,
Hurricane B600/700/800 Series
Wind & impact deadbolts, AD/CO Series
electronic locks
Not required for hurricane All Von Duprin exit devices A, AL, D, and ND Series Steel reinforced (B)
@ wind-only applications cylindrical locks, Embossed (CE)
L Series mortise locks, Honeycomb core (L)
Humricane B600/700/800 Series  Mineral board core (T)
Wind-only deadbolts, AD/CO Series
(non-impact) electronic locks
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Grade 1, multi-point locks

LM9300 three-point lock

Overview

The LM9300 lock provides a three-point locking system designed
for tornado, hurricane, fire rated, or high security applications.
Latches at the top, side and bottom of the door provide protection
from high wind speeds and 15-1b. projectile impacts up to 100 mph
when paired with a Steelcraft Paladin tornado-resistant door.

All three latches engage when the door is shut and retract simply
by rotating the lever, providing superior protection with familiar
operation. Available in six functions and with 33 lever designs, the
LM3300 can easily integrate into any application and suite with
other Schlage® locks, as well as Von Duprin® exit devices.

Finishes

¥

A ’\
-

605 609 612'
Bright Brass Satin Brass Antigue Brass Satin Bronze

§

E?.

=
== ;‘4;?&
619 625 626
Satin Nickel Matte Black Bright Chrome Satin Chrome
A ]
/--V 1 !
—
6297 630° 630AM* 643e
Bright Stainless Satin Stalnless Satin Stainless, Aged Bronze

Antimicrobial

' Avaliable on standard levers only. not avaliabie on M Cllection, Latitude, Long/tude, Accent, AStL or Merano
* Notavallable on Accent, Ast, of Merano

613"
Oil Rubbed
Bronze

/

e

626AM
Satin Chrome,
Antimicrobial

ABR

R

wu
ALLEGION
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Specifications

Grade 1, multi-point locks

LM9O300 three-point lock

Chassis

Case material CRS with zinc dichromate plating

Caseslze 476" X8 /46" X 1" (113 mm X154 mm x 25 mm){chassis only)

Door thickness  13/<" (44 mm)

Handing Handed to order, not field reversible

Trim

Levers Forged brass or bronze and cast stainless steel

Roses/ L full face and concealed: cold-forged brass or bronze and stalnless steel
escutcheons N full face: heavy wrought reinforced brass or bronze and stainless steel

Roses A, B, C: wrought brass or bronze and stainless steel;
Roses AVA and MER: forged brass

Combinations

Available with levers only. Interior and exterior lever designs can be different.
Roses cannot be combined with escutcheons.

Latch

Backset 23/:" (70 mm) only

Armor Standard:1/:" x 8" x /%" (32 mmx203mmx 6 mm)
Optional: 146" x 8" x /=" (27 mmx203 mm x 6 mm)

Latches 3/:" (18 mm) throw stainless steel latches; top and bottom latches via concealed
vertical rod

Strike Standard: ANSI! curved lip strike 1'/4:" x 47/2" (32 mm x 124 mm) x 19/&" (30 mm)
lip to center with dust box
Optional: Extended lip strike options(’/&", 1", 1'/:", 1°/:",2")

Keying

Cylinder format

6-pin Conventional cylinder in full face mortise housing (standard); also
available in concealed mortise housing, FSIC, SFIC and 7-pin SL cylinder formats
plus less cylinder options.

Keyway

Patented Everest 29 S123 (standard); also avallable in open, restricted, and
Primus XP security levels with available master keying and construction keying.

Warranty

3 year limited mechanical

ALLEGION' £}
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Specifications

Grade ], multi-point locks

LM9O300 three-point lock

Certifications

ANSI/BHMA ANSI/BHMA A156.37-2014, Grade 1 operation and security; with FSIC Grade 2
security; with SFIC Grade 3 security
UL/cuL UL 10C and CAN/ULC-5104 3-hour Fire Listed
When furnished with the door trim and strike plate, LMS300 is intended for use
on single swing doors or on the active leaf of pair doors rated up to 3 hours, with
individual door leafs measuring up to and including 4' x 8'
UL 437 listed when using Primus XP UL 437 cylinder
CAFire Code All levers with a return to door of '/2" (64 mm) or less comply
FL Building Florida Building Commission Listings
Code
Tornado Tornado Assembly Approvals: With Intertek Testing
UL approved to FEMA 361 and FEMA 320 and ICC 500 tornado shelter guidelines
when paired with Steelcraft Paladin doors and frames
Federal BAA compliant
AER
£2019 Allegicn .=
013196, Rev. 09/2019 %
www.allegion.com/us AL'. EG |0N.
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Lock dimensions

L/LV9000,LM9300
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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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