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To. DAELIM.Co

KUWAIT NATIONAL PETROLEUM COMPANY

PROJECT: SULPHUR FACILITY

TEST REPORT NO: SAM 3229 KU

TEST REPORT FOR BLAST RESISTANT DOOR — DOUBLE LEAF
Double Leaf 3150 mmW x 2900 mmH x 85.5mmT
Pressure 15.7 Psi

- Time 3 Minutes

- Test Date 22" August 2015
Report Date 25" August 2015

Sample Identification of Specimen :

Manufacturer
Source of Supply
Sample Dimension
Model Number

- Specimen Details

Test Standard

Procedure Test

Category Required

S5M - Single
SAMHOON CO. LTD,
SEAUF - 50UTH KOREA

3150 mmW x 2900 mmH x 85.5mmT

As Attached Drawings
ASTM F2247 — 11 [Standard test method for metal doors used in
Blast resistant applications (Equivalent Static Load Method)]

Comply with B (Materials as specified on drawing)

Category 1
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1. SPONSOR TEST STANDARD SCOPE -~ ASTM F2247::

1 This test method covers the structural performance of metal doors and frames

2 IHardware (such as latches and hinges) used as a blast resistant doors by is applied
3 |[Equivalent static pressure

4

Static tests are valid for the unit size tested or for smaller units of analogous construction.

5 This test method requires knowledge of the principles of pressure, deflection, and when
applicable, strain gauge measurement.

6 Specimens may be tested to determine ultimate static capacity or tested to specific static test
loads.

2. SPECIMEN PREPARATION:-

Construction — The door panel shall meet the general definition of a metal door as outlined.

2 The design of the door panel is based upon the target pressure rating established by the
specifier or door manufacturer.

3 Size of the specimen (door panel and frame) shall be representative or larger than the
application under investigation.

Space between stiffeners may be filled with insulation.

5 In case no structural threshold door panel shall be considered as a three side supported, one
edge free loading condition for a seating load case, the bottom edge of the door panel is free.

6 In case a structural threshold, door panel may be considered as a four side supported condition
for a seating load case.

7 ‘I)oo: panel is supported by the restraining hardware During the unseating load case.
8 boor panel will be attached to the frame with the same quantity and size of hinge fasteners.
9

steners or anchors.

I:)oar frame shall be attached to the test fixture using the same quantity, size, and spacing of
d

A

]
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3. CRITERIA CATEGORY:-

The specimen is unchanged (no permanent deformation) after the loading
Category | incident and the door is fully operable. The specimen remains intact and
responds elastically. In field tests, a tolerance of 2 mm (5/64-inch) difference
between pretest and post-test measurements is allowed for elastic response.

The door is operable, but measurable, permanent deformation to the door panel
Category i xceeding 2 mm (5/64-inch) has been experienced. The specimen remains as an
Fntegral system.

on-catastrophic failure. No structural failure occurs to the specimen that
revents the specimen from providing a barrier to blast wave propagation.
owever, the specimen is permanently deformed and the door panel is
noperable.

Category Il

e door panel is severely deformed. For the seating direction, the deformation
f the door panel must be limited to a level that does not cause the door panel
Category IV o be forced through the door frame opening. For the unseating direction, the
atching mechanism is permitted to fail, allowing the door to swing open;

owever, the door panel shall remain supported by the hinges and it is evident
hat the door panel will not become a flying debris hazard.

4. IEST PROCEDURE :-

1 The door and frame unit was installed into the test chamber as shown in Figures 2 and 3. The
est fixture was positioned vertically, with the specimen hung in the operational mode.

The backside of the test chamber was covered with a rubber membrane and back plate, as
5 shown in figures 2 and 4. The membrane allowed uninhibited load transfer to the specimen.
The membrane did not prevent movement or failure of the specimen. The membrane was
applied loosely, with extra folds of material at each corner and at all offsets and recesses.

The door unit was checked for proper adjustments and clearances in the closed position.

4 The required deflection devices ware installed at their suggested locations. Refer figure 1.

The test chamber was pressurized until the desired static pressure load was achieved and
5 aintained at a steady state until the deflections from the dial indicators ware read and
ecorded. This step was repeated for each desired pressure increment.

After a set number of pressure increments, the pressure load was reduced to zero and

b deflection readings were taken to determine any permanent deformation. The latching device
'was also checked for proper operation.

7 The damage level category was determined in accordance to ASTM F2247 criteria.

When the behavior of the door unit under load indicated that sudden failure may occur, the dial
9 indicators were removed to prevent damage to them. Once all the dial indicators were

removed, the door unit was continuously loaded until the maximum was reached and the door
failed.
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Double Door Test
[Static Test of Large Double Door
Tost Specimen

Double door as shown in drawings provided by Samhoon Co.Ltd. Overall frame dimensions of the door

wera 3150 mm by 2900mm. The hardware provided on the door was imited to two lever handles to

operate a single latch point on the active leaf, and manual flush bolts on the nactive leaf, The doorwas

nstalled in the test frame with bearing supports on the non-load side of the door. Noconnection details

wera shown on the drawings. The bearing suppon approach was agread upon by ... The perimeter

rame was not grout filled as shown on the drawings. The door did not operate well before the test. Each
leaf could be opened, but significant force was required 1o swing each door. Alsp, the active leaf

id not close such that the latch would engage the inactive leaf, with the bottom of the door fully closed
nd the top of the door approximately 17 mm from fully closed.

Response Description

The tested door was satisfied with Category 1 according to ASTM F 2247 criteria about your required
test results which high pressure short duration triangular shock loading side-on overpressure of 10 psi

[69kPa) with a duration of 20 millseconds, and the pressure load can be converted 15.7 psi with 3
minutes duration according 1o ASTM standards.

Test Specimen Size Height Width
| friches mm___Jinches fmm
Epecimen 114,17 2900,00 12402 3150.00
FrameContribution 0.00 0.00 0.00 0,00
Total 1114.17 290000 124.02 3150.00
|Loaded Area (Helght [max 120 inches) x Width (max 120 inches)}
Height Width prea
114,17 120.00 [13700. 79
Test Loads
|'|‘c|tal E:tal
Reaction action
(ks3] L]
|: arget Load 15.7psi 108.5 kPa 73350 348.4
(0 Load ?.ﬂTsi ﬂllcha 34251.75 174.25
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| Fielded Instrumentation
[Reaction Force Load Cells (Check Appendix A)
erial Sensitivity  Rleaction at |Reaction at
|Gavge Number |Guage Type umber (V) Méload  [100% Load
R1 LCBA00-200-100K [328691 2212 7175 12435
R2 LCB400-200-100 328656 2218 1 9002
R3 LCEZ00-200-100% 328702 2217 7625 15250
i LCEL00-200-100 328708 2.211 10700 121400
RS LCE400-200-100K 250542 2214 7160 114320
[Total Reaction |36703,5 73407
[Effective Pressure (psi) 7.85 15.7
Effective Pressure (kPa)  [54.1 108.5
|LaserDistanceMeters (Check Appendix B )
Deflection | Deflection
a1 50% at100% | Deflection
[Manfacture Sensitivicy Load Load at 100%
Model Date (mV/mm) {inches) (inches} |Load (mm)
D1 DADM 20I6581/514F  [Feb-12 12.5 0.3 0.61 1549
02 DADM 2006581/514F Feb-12 125 1.32 .68 17327
D3 DADM 2016581/ 514F Dct-14 125 .18 .35 |BES

See measurement diagram for instrument locations.
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Deflection Measurements

Permanent Permanent
ost-Test  Deflaction Deflection
[Measurement  Pre-Test (inches) CM) [inches) {mm)
Al 0.0 2.1 0.05 1
A2 0.29 7.3 0.05 1
A3 0.48 12,1 0.05 1
Ad 0.45 11.5 0.05 1
A5 0.46 11.7 0.05 1
A 0.49 12.4 0.05 1
AT 0.30 7.5 0.05 1
AR 0.09 2.3 0.05 1
Bl 0.13 3.2 0.05 1
B2 0.39 p.a 0.05 1
B3 0.22 15.5 0.05 1
B4 0.56 14.3 0.05 1
a5 0.57 14.4 0.05 1
86 0.63 15.9 0.05 1
87 0.36 9.2 0.05 1
88 0.12 3.1 0.05 1
Cl 0.0% 2.3 0.05 1
2 0.29 73 0.05 1
3 0.47 12 0.05 1
c4 0.44 11.1 0.05 1
5 0.44 11.3 0.05 1
6 0.43 12.1 0.05 1
7 0.30 7.7 0.05 1
cg 0.10 2.5 0.05 1
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Appendix A

LARGE-ID THROUGH-HOLE

LOAD CELLS
2.00703.13"ID

C assion
Ib to 0-100K b
0-455 kgf to 0-45,372 kgf

1 Newfon = 0.2248 b

1 daNewdon = 10 Newlons
T = 454

1= 1000 kgf = 2204 i

Dirnensions: mm [inch) l.ﬂﬂﬁ-!ﬂ-"l;l
MoOSL 'ﬂ'?!%m_ H than setual size.
L0 L1t p—
LC8313/LC8400 LR TR e R | TR (| 351 e
ICEO0 (= 100R) | 102 [4.00) ] -
Large Series R il T P el
T Thlpdt il |
BR Thgak | P T Ladng Sutace
AD -
+ = MOST POPULAR X = AVAILABLE
+ For Large-1D Applications [D2.CODE ! 213 300 ETE
+ All Stainless Steel MODEL 2.00 213 3.00° EXER
Construction ::g:‘; + X —
+ X
1~ Rugged Industrial Design tcaiso . .

Tha LCA313, LCB400, and LCBAS0 in
i it e telts o 8 Al sremvlahle in maing confquradons, 0onsul nginedring o detela

ng solutons lo applications Ta 0
:;ui? a large lhl‘ci‘l:ﬁ hale, To Order
'Ih‘i‘h m ngged co ion and
dasign, these load cells are ideal o
wavons such as loading lorces 1 Kb kg LCE31 5, DP5
on Iarun hdls of other suspanded [CE3 13 OFis
load a ns, These senes, with n OGP
I:hnﬁr all :Innluss ‘weal construclion S
emdranmental peolaction, have
pmriﬂ rakable in tough industral
B
SPEEI:*I‘E&“DHS "
Output; nominal SKip 2209 kg LCE400-["}-5K MI-SMEB-S ors
Input: 10 Ve (158 masdimum) OKIb [ 4537 kg 8400.[*}-10/ DP-ug,nm.iB-s DPS —
Accuracy Class: £0.5% Inearity, 25 Kb 11,343 kg "}
hysteresis and repaatablity [ ] AR izmm LCEA0O-[*
o e e (100K B | 45372 kg | LCBAOO"}-100K =
ST (68 o Sove) Kb | 90,744 kg | LCSA0O" g
fg“h"’ﬂ' '-c"'1'¢¢'dm'1'" fiange: 1KIb 455 LCE450[*}1K 2
Thermal Effects: JKIb 1361 E“w‘ﬂ -
Zero: £0.000% FS0°'C 5KIib 2250 LGHW;M n
Span: 20.018% rdg™C 10KID @ﬁ_m  LCE350.}-10K
Sale Overload: 150" ol capacty &_%wﬂms-ﬁﬂ ATST-bacsadis calbmron and [F
Uitmate Ovarload: 300% of capacity ** V34T U ol lor compatble meders,
Input Reslistance: 360 2 minimum ] Select (0 Cocle om table abcve fo complels mod nombar,
Output Reslstanca: 350 =5 0 Qrdeving Examples: LCAI 2200-2, 3000 & capaciy bad cel, 2.13" 00 and 2.00°ID.
Construction: 17-4 PH stainloss stoel LC#00-200 10K, 10,600 o capacily load cad, 4.00° 00 a~d 2.00° 10,
Electrical: 1.5 m (5 4-conducior LEBI00-212-25K, 25,000 b capacily load oel, 4.00° 0D and 2.13° 1D,
shigkded cabip LERIS0-213-5K, 5000 b capacity load coll 4,50 O0 and 3.1 10

Fa92
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Appendix B

AF Baumer

Photoelectric sensors

Distance sensors

OADM 20 (Laser, connector 8 pins, > 300 mm)

sample drawing
o ik o
:':*. ¥l
o = - 1)
i i
T "
L Bl
Pl N4l
L . * i )&
* aerier @us
genaral data
ackustroan Teadhin: button [ estemas
peovver on indization LED prassey
sciied lens indcator LED red
ligght source pulied red lse duode
W langah 850 nm
b claas 2
measiring distance 5d = 100 .. 400 mm
Teadhdn ranga min = 10 mm
res it ion 0,015 ... OLET mm
[P e 2005 . 22mm
larrigeeature drift <003 % SdeX
mesiuring distance Sd = 200 ... 1000 mm
Teach-in rangs men = 20 mm
raiad ke 012 .. 26 mm
bty geree =048+ 10mm
e pesra ture dinfit = 0,06 % Sdai
ehestrical data
fesponses tme f releate Sme < 0.9 ms
volzage suppdy range + Vs 12..38VDC
current consumpEson mas. fnd load) W0 mA
output crcuit anaog
output sgnal d Wm0 0VDE

I réewintance (analog I}
load resstance (anale U
OUEDUE Susmgal

alatm eastput

SO Croul probistion
terperse polanty protecton

< (aVe - 61 /0,02 A
» 00 kDb

< 100 ma

FNP

Yes

yes, Vs 10 GHD

sample pliture

laser warning

v e
S B
B o D 4
o A f

b A st

Ll L e e o o ]
L L

remarks

For objects with a raflectivity < 7 %
DADM JT0ER0/5 14F) or « 16 % DAl
2HE21S51EF) the esponss Srmalelease
1 is increased aviomstcaly vp o 28
ms,
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AF  Baumer Photoelectric sensors
Distance sensors OADM 20 (Laser, connector 8 pins, > 300 mm)
mechanical data
weichth / gamignes 20,6 mn
heighe / langth 65
dapth 0 mm
type rectangulse
hougng mateng de-cast Ine
frant loptics) glass
Lonteetion types connector M12 8 pn, rotatsble
ambient conditions
SR Ialing lemperatuno 0. +B0°C
protection clas P57
order relarence measuring distance  beam beam width baam height beam ambient Bght

Sd type diamatar Inmunity

QADM 20E480/5 14F WO _. &0 poird - . 1 mm < 10 klux
OADM 2005481/514F 200 ... W00 mm pord ' 2mm < 5 kLux
QADM 2008580/ 514F WO .. 600 mm ing .5 mm 66 21 mm . < 10 ks

QADM 20ES81/514F 200 ... 1000 mm ine 2.5 mm 85..35mm & < B kLux
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Pretest Photograph of Loaded Side of Door

Pretest Photograph of Non-Loaded Side of Door

/4
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Pretest Photograph Showing Closing Issue for Active Leaf

Posttest Photograph of Door
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Posttest Photograph at Bottom of Frame
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Posttest Photographs of Flush Bolts in Bottom and Tep Frame

for the content

Eng. Maher El-khidir

FAHSS/TUV SAUDI ARABIA
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Special And Safety Work
Nissren Factory
Tol : +0651 404 B754

Fax : «R651 408 9255
Email : Special_SaterygDyshog.eom

Materials test, Consulting, Manufacturing, Security systems, Simulations

s T ——

Purchase Order

P.0.Number - SSW/15-197
P.0.Date- 22 / 08 / 2015

Ordered By Deliver To
. NATIONAL INSPECTION &
Company Special And Safety Work Nissren Factory Company TECHNICAL TESTING CO.
Adress Eskan Abahrla -Al Kharj Road Adress P.O BOX 27011, RIYADH 11417
Country Kingdom Of Saudi Arabia Country SAUDI ARABIA
Phone Number +966 (1) 498 6794 Quotation Reference
Fax Number +966 (1) 498 9255 Quotation Date
Contact Name Moehammed Azzam Asfour Phone Number 011 473 3504
Fax Number 011 292 0830
_-.I Pl Ay s of A7y S e X Py Ay T F e § ) i G T ¥t EFA A
THIRD PARTY INSPECTION FOR BLAST
1 RESISTANT DOOR TEST, SINGLE LEAF AND PCS 5,000.00
DOUBLE LEAF
Total Amount In SAR.. 5,000.00]
.-"-'-J_'-'_.-
_H,-"’
Apprwm m Asfour
Factory Manager
e e e T = —— S ey

P.O Box 1996 - Riyadh 11411 - Kingdom of Saudi Arabla - Eskan Abahria - Al Kharj Road
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