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To. DAELIM.Co

KUWAIT NATIONAL PETROLEUM COMPANY

PROJECT: SULPHUR FACILITY

TEST REPORT NO: SAM 3229 KU
T FOR BLAST -
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 :  SM=Single

Manufacturer : SAMHOON CO. LTD.
Source of Supply : SEAUF-50UTH KOREA
Sample Dimension : 3150 mmW x 2900 mmH x 85.5mmT
Model Number
- Specimen Details . As Attached Drawings
- Test Standard T ASTM F2247 — 11 |Standard test method for metal doors used in

Blast resistant applications {Equivalent Static Load Methaod)]
= Procedure Test :  Comply with B (Materials as specified on drawing)

Category Required : Category 1
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1. SPONSORTEST STANDARD SCOPE — ASTM F2247:-
1 This test method covers the structural performance of metal doors and frames
2 Hardware (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.

o 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
dge free loading condition for a seating load case, the bottom edge of the door panel is free.

6 n case a structural threshold, door panel may be considered as a four side supported condition
or a sealing load case.

Il')oar panel is supported by the restraining hardware During the unseating load case.

|Door panel will be attached to the frame with the same quantity and size of hinge fasteners.

asteners or anchors.

g |:)onr frame shall be attached to the test fixture using the same quantity, size, and spacing of
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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
Fn tegral system.

on-catastrophic failure. No structural failure occurs to the specimen that
Category Il revents the specimen from providing a barrier to blast wave propagation.

owever, the specimen is permanently deformed and the door panel is
noperable.

he 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
at the door panel will not become a flying debris hazard.

4. TESTPROCEDURE ::

1 The door and frame unit was installed into the test chamber as shown in Figures 2 and 3. The
test 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
8 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
ailed.
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Double Door Test
[static Test of Large Double Door
Test Specimean

Double door as shown in drawings provided by Samhoon Coltd. Overall frame dimensions of the daor
were 3150mm by 2900mm. The hardware provided on the deor was Emited to twa lever handies to
operate a single latch point on the active leal, and manual fush bolis on the nactive leaf. The doorwas
nstalied in the test frame with bearing supports on the non-load side of the door. Noconnection details
ere shown on the drawings. The bearing support approach was agreed 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. Also, 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 dlosed.

Response Description

The tested door was satisfied with Category 1 according to ASTM F 2247 criteria about your required
[rest 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 losd can be converted 15.7 psi with 3
minutes duration according Lo ASTM standards.,

Test Specimen Size Helght Width
| fnches mm___ Jinches fmm
pecimen h14.17 2900,00 12402 3150,00
FrameContribution  Jp.00 0.00 0.00 0.00
Total 114.17 2500,00 12402 3150,00
[Loaded Area (Helght (max 120 inches) x Width (max 120 inches)}
feght Width area
114,17 120.00 1370079
Test Loads
Tatal otal
Reaction gaction
{1bs) kN)
arget Load 15.7psi 108.5 ki*a 73350 3984
0% Load mslpsi SM]#Pa f_}dm.?s 174,75

iy
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| Fielded Instrumentation
[Reaction Force Load Cells (Check Appendix A)
erial Sensitivity Reaction &t [Reaction at
Gauge Number [Guage Type umber [mV/v) Diload  |100% Load
Rl LCB200-200-100 {32861 2212 67175 13435
R2 LCE400-200-100K |328696 2218 j4s01 9002
R3 LCEZ00- 200100 328702 2.217 (7625 15250
R4 LCRS00-200-1008 28708 2.211 10700 21400
RS LCR400-200-100K 250542 2214 7160 14320
[Total Reaction |367035 73407
[Effective Pressure (psi) T.85 15.7
Effective Pressure (kPa) 541 108.5
|LaserDistanceMeters (Check Appendix B )
Deflection | Deflection
2t 50% at100% | Deflection
[Manfacture Sensitivicy Load Lead at 100%
Model Date {mV/mm] (inches) {inches) |Load {mm]
01 CADM J0I6581/514F [Feb-12 125 0.3 0.61 15.49
17 DADM 20I6581/514F Feb-12 125 .32 K8 17327
03 DADM 2M6581/584F [Dct-14 125 0,18 .35 ja.89

|fee measurement diagram for instrument locations.
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Deflection Measurements
Permanent Permanent
ost-Test  Pellection Deflection
[Measurement  Pre-Test (inches) CM) [inches) [mm)
Al 0.08 2.1 0.05 1
A2 0.29 7.3 005 1
A3 0.48 12.1 .05 1
Ad 0.45 11.5 0.05 1
AS 0.46 11.7 0.05 1
Ab 0.49 12.4 0.05 1
AT Q.30 7.5 0,05 1
AR 0.09 2.3 0,05 L
Bl 0.13 3.2 0.05 1
82 0.39 M.8 0.05 1
B3 0.22 15.5 0.05 1
84 0.56 14,2 0.05 1
85 0.57 14.4 0,05 1
86 0.63 159 0.05 1
a7 036 p.2 005 1
88 0.12 3.1 0.05 1
C1 0.09 2.3 0.05 1
2 0.29 7.3 005 1
€3 047 12 0,05 1
C4 L] 11.1 0,05 1
5 044 11.3 0.05 1
C6 0.48 12.1 0.05 1
c7 030 7.7 .05 1
Cc8 0.10 2.5 0.05 1
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Appendix A

LARGE-ID THROUGH-HOLE

LOAD CELLS
2.00703.13"ID

ﬂ-fmlb to 0-100K Ib

0-455 kgf to 0-45,372 kgf

1 Nowton = 0.2248 b

1 dalewdon = 10 Newlons

1 = 454

= 10008 = 22080 Dirnensions: mm [inch) LCB400-2123-10K

MODRL 00 | H an wctiml e,
LCB31S/LC8400  [isrnewmimimanel [

l'.arya Series tcsiss T 14 50 [ (125 e N
= | —
st m o CgmEcTion | 1] =
[ § VT J I S— - — (. | (g seass
T __%_ __-4%7_ fe—on o

e %
+ For Large-1D Applications &M 1% 2z 300

3
+ All Stainless Steel o S 200 L
Construction - 3 x =
1~ Rugged Industrial Design {0 * X . -
Tl‘lﬂ LC$3$3 LCB400, and LCBASO Al svanlabis in mtne conypuranons, consut eng/nosring lor detala

calls are space-
m m‘hions o applications Til’llll'
1] & large throu gi-hnli )
"H thesdr rug and .U;; X | o' A Y [1] q::‘.‘_[..':"T_f TIRLE WETER
dasign, thege load cells are ideal foe | B "'!Tk TIr'n.'n [
s Dokis o7 OELeE BAPATAES.
on ar other
Ioad ;D'l aticns. These seres, with
m-ﬁr sininless steal construclion
and emdrenmantal peolaction, have
proved relable in tough Industrial
applications.

SPECIFICATIONS
Output; 2 MV nomingl
Input: 10 Ve (15V madimum)
Accuracy Class: 20.5% Ine

Mysteress and repaatadity irgd
lmﬂmu £2.0% FS0

?I:ﬂ 12 1.“;5 :a%.ﬂ

Cl:mplnnhd
mbﬂ’cqmums’ﬂ
Thermal Effects:
Zero: £0.000% FS0'C
Span: 20.018% rdg™C g
Sale Overfoad; 150% ol capacty mmmmﬁmmmumm
Uitmale Overload: 300% of capacity ** Vit i onliew for compesie mpiere.

=5 ST132 AvO1

input Reslstance: 360 © minimum {*] S#'wct (0 Cocle Fom table above fo complale modle number,

Output Resistance: 350 &5 1 Ordering Examples; LCAII3-200-3K, 3000 & capacty bad o, 2.13° 00 and 2.00° 1D,
Construction: 17-4 PH slalindess sloel  LOMOO-200- 10K, 10,000 b capacily lad cof, 4.00° O and 2.00° 10
E-hmmﬁmﬁjm LCBI00-213-73K, 23,000 o capacdy bad celd, 4.00° 00 a~d 2.13° 1D,

LOP430-13-5K, 5000 b capacily foad coll 4.50° O0 and 313" 1D,
F-92
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Appendix B

AF  Baumer

SAUDI ARABIA

Photoelectric sensors

Distance sensors

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

samgle drawing
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il
g
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ﬁ — - r r ]
1ML I I -
® vl
general data
ackuatrog it Teadhin: button f extene
Denver on indization LED press
#oiled leng indcator LED red
lght soue Pulid red Bge dsode
wiaww langth 650 nm
e clags 2
massurng distarce Sd = 100 . 600 mm
Toadhin ranga min > 10 mm
It 0,095 .. 067 mm
iy sror 2005 _=2mm
teengmrature drilt « 003 % Scai
mesiuring distance Sd = 200 .. 1000 enm
Taach-n rangs rmin = 2 mm
re ol e 012 _ 25 mm
Irsatity porce 20458 _ 2 10mm
e pera e dinft = 006 % SdaX
elestricsl data
resprnse e f releate bre <08 ms
volizge supphy range 4 Vs 12 .. 38VDC
Cument consumeton mas. ind koad) WO A
output crourt AnEog
output sgnel 4. Wmd )0, WVDE
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load resstance fanakeg Uh
output cutrest

slarm cutput
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o (oW = 6V 7002 A
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FHP

yeu
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AF  Baumer Photoelectric sensors
Distance sensors OADM 20 (Laser, connector 8 pins, > 300 mm)
maechanicsl data
widhh J s tes 20,6 mm
haight / langth 65 men
dapth 50 mm
pa rechangulsr
housng matend da-cant 1re
front lopricsl glass
tonmecion types connector M2 B pin, rotstshls
ambiont condithons
SORIMING Lemperatune 0._.+B0C
Prosecton clads P &7
ordat relerence messuring distance  beam beam width  baam height beam smbient Bght

&d type diamatar ity

QADM 20E4B0/S 14F 100 . GO0 men pord - - 1 < W hlux
OADM 2DE481/514F 200 ., 1000 mm port - . 2mm « B kLux
OADM 2E580/514F 0 _ 600 mm ng 1.5 mm BS.. 21mm . < Wkl

CADM MESATIS14F 200 ... 1000 mm Ine 25 mm 85. 35mm - ¢ B kLux
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Pretest Photograph of Loaded Side of Door

Pretest Photograph of Non-Loaded Side of Door

/wz
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Posttest Photograph of Door

/%
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Posttest Photograph at Bottom of Frame

A
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