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KUKJE ST

Company Overview

4 Company name  KUKJE ST Co, Ltd.
4 Established 01, July, 2000

4 CEO Kyong-Bai, Lee

Road safety and bridge facilities

4 Business Area (Guardrail, Footbridge, Fence and Safety Barrier)

y Address 81, Dongsansaneopdanji-ro, Yeonmu-eup, Nonsan-si,
Chungcheongnam-do, Republic of Korea
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Project References

Guardrail

Model : Ki—EX—SB3

Footbridge

Vo P

y. Model : KJ-F563A

er

o U"eungdo
Gyeonggi-do

§
'

7

Model : KJ-FB15A Model : KJ-FB25A

Safety Barrier

Daejeon-Sejong Model : KJ-E240A
expressway construction

3 Guardrail - Technical Specification

\Gyeonggi-do

Chungcheongnam‘do » Daejeon, Model : E240A-81
Gongju

Guardrail

4 Other major projects
Bike Lane Project in Haman Model : F488M / Qty : 4,036m
Bike Lane Project in Saemangeum Model : DF502A / Qty : 4,547m
Imdong Bridge Project in Yeongju Model : E220A / Qty : 1,618m



Company History

1990.08

Established KUKJE
Nonferrous Metals

2001.01

Obtained KS certification,
ISO-9001 certification

KUKJE ST

FTAEANARA

TP

# 488 adgudenE
Mazaz W HEAPT Aiazd dat
P T T T

ivd 128 209

2007.09 2015.02 2018.01.04

Selected as technology Selected as Outstanding Product et in

innovative SME, INNO-BIZ (Footbridge) by the Public SITTEL)
Procurement Service Changed the company name to KUKJE ST

2008.08 2017.04

Registered as a company specializing in Selected as strong SME for Youth Evolution
industrial design
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5

Providing total-solution service as fulfilled research,
development, design, production and construction.

Excellent Service

Available to produce
High Performance of Production - Guardrail : 4km per day / 1,000km a year
Capacity - Fence and Barrier : 800m per day / 250km a year
- Aluminum Melting : 4ton per day / 1,200ton a year

- Established a technology research center for continuous R&D

Technical Innovation and satisfying customers’ needs.
- Acquired around 120 intellectual property rights

- Awarded as Best Mid-sized Innovative Company.

Reliable Partner - Awarded as Intellectual Property Management Star company

('\ CERTIFICATE OF PATENT

© || SevrovaL BYE( MarHEM
KS CERTIFICATE o KUKJE 5T Co., Lid. o o . o

el P - b i =
e N ) — saarn 2 |
KOREAN STANDARDS ASSOCIATION iy A =2 a PSR RSP, —

Certificate KS Certificate of patent Certificate ISO Certificate Q-mark
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Material Specification

DEYOND ABIAN HUR, TOWARD GLODAL WONLD

"

TEST REPORT

8, Gyoyukwon—-ro, Gwacheon-si, Gyeonggi-do, 13810, Korea TEL B2-42-831-8511 FAX B2-42-831-8514
Report No | TAK-2019-195079 Raceipt Date : 2019.11.13
Representative : LEE, KYONG BAI Test Completion Date © 2018.11.10,
Campany narma @ KUKIE ST

Address B1 DONGEANSANEOPDANJI-RO, YEOMMU-EUF, NONSAN, CHUNGNAW, 33010, REFUBLIC OF KOREA

POSMAC 400 (SGMH295Y) Sample name Metal Specimen (SGMHZEY(T3. 1))
same as EN-S280GD Tost Results

TEST ITEM UNIT SAMPLE TEST METHOD
Tansila Strangth Hfmm’ - T Teet
il Stranglh Wimm’ - ;m’?’?“ N??.O:)“ Tast
Flongation " “2:1;!': N::rrg")b[lu al
g % = 0.11 K5 D 1652 - 2007
Si % = 0,02 KS D 1652 : 2007

. . 2 Mn % = 040 K5 D 1852 © 207
Tensile Strength 1431 N/mm P % - 0,008 K D 1652 | 2007
5 % . 0.001 K5 D 1852 : 2007
Usage of Report @ QUALITY CONTROL
H . 2 Mot © 1. Thas test resulis of this test repon are only lmited in 1o the samples. and sampls namaes provided by tha chent and do nol
Y| el d Stre n gth . 3 54 N/m m quaraniss ihe qualiiy of all products of ihe cliani, You Can chack wabsiis (www,kir,or ke) or O eade to varily
tha authanticity of thi cartifioate.
2, This tast rapon shall ba used only within the purpose of iis defined usage and shall noi be used lor public relation,

addvartigement and sl
3, This bmst raport e olny walid whan printid on KTR orgnal repon paper with hologram and when ra-isstiod by KTR.

E I on gatlo n: 3 5 % Thar eopy and tha lssranic fila of 1ha s epon aia only fof flarence,

Th above iesting certifoate s not rmlated to K5 O IS0/IEC 17025 and Karea Labomtory Accraditation

e SHoon Gk Purk

Prepared by Cheon Narae Fevanwad by Moon Suk Park
Tl | 02=2007-]6 Tal : 1577-0091{ARS i}

2019.11.18

Korea Testing & Research Institute

President [Cuen/ Oh-jung &

R Code for lorgery

WOREA TISTING &
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KUKJE ST

Material

Zn-Mg-Al Zn?*, Mg?*
OH <— 02
Surface Treatment Mg(OH).
ZI"ileH]sClz'HzO
PosMAC Red-rust

- A ternary alloy coated steel (Zn-3%Mg-2.5%AL) with high corrosion resistance

PosMAC Self Healing
- The upper coating layer can be dissolved to cover the cross-section the growth
of a stable corrosion product. However red-rust can be found in the already Zn-Mg-Al
exposed steel plate, but fortunately, the film of the corrosion products covers
the cross-section to prevent corrosion.

Self

healing

Guardrail - Technical Specification 8



Material - PosMAC

Comparison to Hot Dip Galvanized Steel
and Batch - Hot Dip Galvanized Steel
in corrosion resistance of flat surfaces

SST : PosMAC : HGI : Batch-Gl

480 Hr

2400 Hr

Salt Spray Test (SST),
[1ISO 9227, JIS 22371, ASTM B117] 5%Nacl, 35°C

9 Guardrail - Technical Specification

BEYOMD ASIAN HUB, TOWARD GLOBAL WORLD

TEST REPORT

T 5140 aggli HUA QU7 BX2 M0, 18 10N(SLE,  TEL (055)205-7505 FFAX (055)285-7500

AWHAY
HEMEE : TRO-000ME 4 WA 20054 008 130
0§ E &:HUPE AEBERAL : 006 (28 258

o M o:MERHEeasY
% £ PURE BUA YT HUR 6 (BNE)
A 2 9 BRMBBPOSMAC, GI, 2N RS §)

AMEED
FAz| £ AlEuE
KTR-TBO-48 S04 &3 | KS D150 140852003

Muys ]
Cydic corrosion testisfs |

Cycic comosion test(375 | " HTR-TBO-48 S 1M HE K5 D150 14993:2009
Cyoe) |

um.c] cormosion test{375 | KTR-TBO-48 S04 32 KS D 150 14893:2003
Salt spray test(3 000 h) KTR-TBO-48 Bl EE  ASTM BIIT:1

KTR-TBO-46 2114 2%  ASTM BIIT:11
KTR-TBO-48 B34 #E ASTM BITT:N

Salt speay testi3 000M) |
Salt speay test(3 000 h)

“HRAE B 4

B 5 RENER

B2 1 0] MEAG SEX AAE AR Y AEOR AN YR TN BEN N S 2E67) Y20,
M2 AFREE B UI-‘I(M Kir.or fr) = OF coded 881 FHEELICH
O] MEug= 6 HH 30U 448 FOT ARE 4+ HON @5 05 ARE SUY
.3 O] H34E HEiEE E!ﬂ“' PR, AR W HE H4EIREE F ﬂ"SEJHE!

‘?\’M} e (o (Hung Bonghue

YR PR 7| SR - BET

E-mai: kangseho®@kir.orkr Tal @ 15T7-0001(ARS @@}
201658 (28 5%

KTR =39 gAEA

SlelE 2eI% CF code

Page: 1ol 1

KTR s s w1m-ae-ie-sn-m Mizi0 X 297}



KUKJE ST

Products - Guardrail

Thrie Beam Thrie Beam /W Beam Box Beam

KJ-EX-SB3
KJ-EX-SB3-B . KJ-EX-SB5-B

Guardrail - Technical Specification 10



Production Lead Time - Guardrail

Purchase Release
Order Goods

‘ *

Process ™ 2M 3M 4M Delivery

Purchase Order

Design & Material Confirm

more than 10km

Process —
Q/C & Packing :
| I
Delivery
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KUKJE ST

Vehicle Impact Test

Test Condition - Strength

Grade Impact Speed (km/h) Vehicle Weight (kg) Impact Angle (°) Impact Energy (kJ)
SB1 55 60
5B2 65 90
Z : 8,000 : :
SB3 80 130
SB3-B 85 15 150
SB4 65 160
SB5 80 14,000 230
SB5-B 85 270

Test Condition - Passenger Safety

Grade Impact Speed (km/h) Vehicle Weight (kg) Impact Angle (°)
SB1 60 : :
SB2, SB4 80
sB3 900 or 1,300 20
: 100 : :
SBS5, SB6, SB7
SB3-B, SB5-B 120

Guardrail - Technical Specification 12



Vehicle Impact Test — Pass Criteria

Performance Standard

Deformation : <1.0m

THIV : <33km/h

PHD : <20g
Model Grade . Deformation(m) |  THIV(km/h) PHD (g) Pass / Fail
KJ-EX-SB SB1 0.73 15 3 Pass
KJ-EX-SB3 SB3 0.41 23 11 Pass
KJ-EX-SB3-B SB3-B 0.40 27 14 Pass
KJ-EX-SB5 SB5 0.96 23 9 Pass
KJ-EX-SB5-B SB5-B 0.99 27 16 Pass
KJ-GOD 200 5B2 0.71 18 8 Pass
KJ-GOD 400 sB4 0.64 20 10 Pass

*THIV : Theoretical Head Impact Velocity
PHD : Post-impact Head Deceleration

13 Guardrail - Technical Specification



Product : KJ-EX-SB1
Grade : SB1

Results - Vehicle Impact Test

Product type : Thrie Beam / Round steel post

Material : PosMAC400

Pt

2

e
-—

Al 8l o 5 A
wd WE ¢ 2019-3-0021-002
¢_Iijx]-- B -

Aty (F)EEE 9 64 TEAA
Fo4 AFAEE F4A %= 921
Es}: f oo 5

Item Standard Result
Tracking path  Should be inside the B line : = = p =
(Strength test) A:7.87m/B:20m { e A
Tracking path Should be inside the B line — — ’ “'_T
(Passenger safety test) : A:4.74m/B: 10m ’ A
Deformation <1.0m 0.73m
THIV <33km/h 15km/h
PHD <209 395
Roof : < 100mm 4mm
Damage inside of the Front side: < 75mm 2mm
crashed car
Front door: < 230mm Tmm

(Passenger safety test)

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll:-2.04° / Pitch: -30.82°

Al A F

1 89 94 : =38 AER B2 RET
(299 : EX-SB1)
2. 94 9 4 3wy A, 4YAF
3 NHE FH/SE 94 HEEE / SBIFF
4. A A HIHEE Bton |
Hedt vias 78R

Ag7
EROAAA A4 R BeAAAAFLE o4 SR, 2014)
47 ATl tatel 9 A8 7z Yoted 4597 VRN SEAY
70 et FEAUE AP A, ARAAE G

A : L GEgele $EAY A5 3EE 1
2 AF $YAANY AgAL 15
3. FEA%e] AH, NAE % P 24 Fa - )3k AP AR 1R
4. NHE =9 14
5 #Fdd 94 25,
B 2 A4AMS #¥E vKS Amel she-ZH g4 LAt
A M@ 2.

wFUal 2019, 7. 26,

VRE2FA E2REATHE
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Results - Vehicle Impact Test

Product : KJ-EX-SB3
Grade : SB3 2 X

Product type : Thrie Beam / Round steel post

Material : PosMAC400

N g d A A

e W& : 2018-3-0052-002

Item Standard Result FET
- : . I A4 (ALY 9 B4 TFES
Tracking path . Should be inside the Bline | ==~ &= b= IF= :f s 3"-:4; 244 A% 021
. . ] H zxA
(Strength test) A:8.17m/B:20m g | FTrT
: : sin I L 4% B3 =38 AEY weel
Tracking path : Should be inside the B line : T o (=9 : EX-SB3)
: S = ,

(Passenger safety test)

A:4.77m/B: 10m

2 94 9 73 : 3wy 4y, 99AF
3 AMEE FR/FE : 94 HEiE / SB3FF
4. AgEd - =4S B7HES 8ton - 15° FHIE)

Deformation <1.0m 041m H454 254 F7HEEA Liton - 20° SHBE)
e
THIV < 33km/h 23km/h =24 47 9 BAAAEEEE A @, FEIEY, 2019
47 AF datel 9 A% e Bried APA7 V=R $EAY
PHD <20g 1195 =do] we $EAEE AT At APHANE SFHUL
AN L BeeuE 2EAY AT FEE 1%
Roof : < 100mm 2mm 2 AF $YAXY A9AH 15
3. 2EAge] AA, AHE B P4 BA P2 -6l 2% A 1R
- . 4 NHE =9 1%
Damage inside of the Front side: < 75mm Tmm 5 SEE Y4 RN
crashed car ¥ 2 AANs ghE vKS ARel Beh-ged APAANE QAL
Front door: < 230mm 5mm AN A4,

(Passenger safety test)

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll: 5.16°/ Pitch: 2.2°

Q‘iﬂl}:mi&f c 2k

FFEZIN EEAFATY
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Results - Vehicle Impact Test

Product : KJ-EX-SB3-B
Grade : SB3-B

Product type : Thrie Beam / Round steel post

Material : PosMAC400

=N~

o

Item Standard Result
Tracking path  Should be inside the B line : = e = =3
(Strength test) : A:7.87m/B:20m i 5 _';_A
Tracking path Should be inside the B line — ] = “'_T
(Passenger safety test) A:4.74m /B: 10m A h
H =B
Deformation <1.0m 0.40m
THIV < 33km/h 27km/h
PHD <209 1445
Roof : < 100mm Omm
Damage inside of the Front side: < 75mm 5mm
crashed car
Front door: < 230mm 18mm

(Passenger safety test)

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll: 13.75°/ Pitch: 6.53°

ANdEdHdFHAM
Wi & 2018-3-0053-002
FEE
A (FEAY 9 A EEe

F o4 AGEE P44 g% 921
HEA: A H $

A A F

L AdEd 93 =34 4EF BEgET
(294 : EX-SB3-B)
2.%94 9 73 3wy 49, 4945
3. NAE F/R/FF : 44 FE4E / SB3-BEF
4. AUy : FE4%F WIHEE Bton - 15° W38
54 Bo4E 97He 84 L3ton - 20° SUFE)

HAENE
ErAd d2) 2 RAAAGFEE FAANYH @, SELEL 2014)

A7) AFA WAl 9 A& 29 FEEe AW/ YK FEAY
290 met 2EAYE AT A%, AGAHAS ST,

YL dEgEE SEAY A9 $EE 1L
2. AF FRAAY AYgdR 1,
3. BEAFY AN, AUE R T A e - g AR
4. NdE =9 1%,
5 FEH 44 &5,
% B gMs 9dd vKS AR sthEd R AgAAME QWA
AX g A,

e ml&i%

FFE2FA S2AFATHR
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Results - Vehicle Impact Test

Product : KJ-EX-SB5
Grade : SB5

Product type : Thrie Beam and W Beam / Round steel post

Material : PosMAC400

P B ¥ o
» *.?.m

NgdH A

&F WE : 2018-3-00654-002

a3
HAME : (FIEEE 9] 36AA TERA

F o4& s 244 %= 921
CE = I

AeaAE

L NEES By : =F8 YEF FE i
(294 : EX-SB5)
2 94 9 3 :3wWY A9, 2WY ¥, 99AF
3. N4EE FRET : 94 HEE&EE / SBSFE
4. A99Y  ZE4% BW7HEH 1dton - 15° 3HEE)
H5A BE54e 97He 84 L3ton - 20° SEEE)

Item Standard Result
Tracking path  Should be inside the B line : = = p
(Strength test) : A:8.78m/B:20m 2 | e A
Tracking path Should be inside the B line ” ’ “'_—"

(Passenger safety test) A:4.74m /B: 10m : A
Deformation <1.0m 0.96m
THIV < 33km/h 23km/h
PHD <209 9g's
Roof : < 100mm Tmm
Damage inside of the Front side: < 75mm 5mm
crashed car
(Passenger safety test) Front door: < 230mm Tmm

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll: 5.63°/ Pitch: 1.63°

e
2N 44 X SHAAGIERS FANY B, TEAEY, 2010

7] ABo| M § AE 7129 Bugeia H¥Prl 42 FEAY
270 we 2EAYES A A3, AGAANE SFUUD,

A L W EEE FEANY A% FEE 17
2. AF $HAAY NyEs 17,
3. FEATEE A3, A9E 9 T A e - vt e AR 1
4, AHE =9 14,
5 TFF 944 55,
# £ AAAs Bdd vKS AR ge-gHF APYFAE AAGA7
AN A

)

WA 20187 17, i

£
#Fc2IN E2EEATAR
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Results - Vehicle Impact Test

Product : KJ-EX-SB5-B
Grade : SB5-B

Product type : Thrie Beam and W Beam / Round steel post

Material : PosMAC400

A

Item Standard Result
Tracking path  Should be inside the B line : = = p =
(Strength test) A:8.74m/B: 20m 1 5 _';_A
Tracking path Should be inside the B line _ B “'_T
(Passenger safety test) A:4.74m /B: 10m A h
Deformation <1.0m 0.99m
THIV < 33km/h 27km/h
PHD <209 16 g5
Roof : < 100mm 4mm
Damage inside of the Front side: < 75mm 6mm
crashed car
Front door: < 230mm 7mm

(Passenger safety test)

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll: 13.1°/ Pitch: -4.21°

NIRRT
L% "JF__ : ﬂs—a_—_mza—a)z
A3 2

BAY : (F)E Y 9] 367141 FE A0
F 4 AHGEE P fgE 021
EA: Y H 5

A QA F

1 NAdE: W3 =58 YJENX FELET
(%499 : EX-SB5-B)

2 94 % 3 :3WY @Y, 2wy HY, A=A

3 NAE FR//5F : 94 BadE / SBS-BEF

EzchdAlY 42 P EANEEE a0 BH, 2014)

A7) AT detel 9 HE Flze] Hsgu 4 925 FEAY

74 et FEANUL AN A}, AUAHAE SIHI

A% L gsgee 2849 A5t FBE 15

A3 F9AAY AgA 18,

. FEAT A%, AHE D T4 A 2 - el 4% Al 158

NAE =W 14

. BER 9A 28,

® B 4HMs Bad vKS A SehEad NP4 a3t
AN AL,

[

$EYA 2019, 7 % !

JVZEZZA 25979
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Results - Vehicle Impact Test

Product : KJ-GOD 200
Grade : SB2

Product type : Box Beam / Round steel post

Material : PosMAC400

Item Standard Result
Tracking path  Should be inside the B line : = e e =3
(Strength test) A:8.78m/B:20m . A _';_A
Tracking path Should be inside the B line — = ! “'_T
(Passenger safety test) A:4.74m /B: 10m h

E2uAd X B AERNGHREE Qa4

Deformation <1.0m 0.71m
THIV <33km/h 18km/h
PHD <209 895
Roof : < 100mm 2mm
Damage inside of the Front side: < 75mm 4mm
crashed car
(Passenger safety test) Front door: < 230mm Tmm

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll: 12.99° / Pitch: -2.31°

N s N
wE WE  2019-3-0047-2-002
REE
Haie  Esale 28 8 34 FEAY
F A PAYE =44 45§ FHEAGAR 8L
EA}: o] F W
ANRAF

Lo AdEs 93 =88 JEN HEiEe
(=97 : KJ-GOD200)
2 94 9 78 :AdY 49, 494F
3. A4E FH/5T : 44 Haidee / SBIFF
4. N9Ed 2 sdE SZHES 8on 58
PRCFEYTS T G, TR

AgE

. ¥, 2014)
A7) AFA gt 9 Hg 71T Pudey st Bu% 2EAW
234 wa} FEANUE AANE A3, APHAAE GES

A% L FEEEE] FEAY A% FEE 15
2 AF +HAAY NHE% 1%,
3. 3FAR A, AdE R T BA 29 - 6 AR AR 1R
4. AdE =9 15
5. FEHA A 55,
® 2 AFMe} BHd vKS AR seh-E93 APAAME 2L
ANE A,

wHF A 2019, _u 12

JFZE2FA Eﬁﬂ%—ﬂ?ﬂ%}.;_.
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Results - Vehicle Impact Test

Product : KJ-GOD 400
Grade : SB4

Product type : Box Beam / Round steel post

Material : PosMAC400

KUKJE ST

Item Standard Result
Tracking path : Should be inside the Bline : =~ == ﬂA‘; """
(Strength test) : A:8.74m /B:20m ! B h
Tracking path Should be inside the B line . — T,

(Passenger safety test) A:4.77m/B: 10m = .B =_A
Deformation <1.0m 0.64m
THIV < 33km/h 20km/h
PHD <209 1045
Roof : < 100mm 10mm
Damage inside of the Front side: < 75mm Omm
crashed car
(Passenger safety test) Front door: < 230mm 2mm

Impacted window:
No damage

Damaged nothing

Angle of roll and pitch

<75°

Roll: 5.7° / Pitch: -3.87°

MNE8dH AN
A W © 2019-3-0052-2-002
BEE]
sata o wjgbalsabgl 8 B FE A
oA duaels] 49T e B2 4555
CEE N
A AE

LoAMES 9y w8 EN dEgE
(244 : KJ-GOD400)
2 94 @ A oA A, AAs
3 AR FRER O BageEle / SBAYH
A A5 Al zHE o
A 0 EAE a7
877

ERgdA A A s et A4 W

AN 1 FEEEE REAY A% PRE 1R

AT FEAAY AW 1R

AR R
. BE SlA &5

[ X

® M oAdysel gey vKS g el AN AE A35907

A A9,

A} 2009, 11, 26,

VI FA ERAFATAE

- 2014)
A2 A dEe 8 A4 2R wxgere] Yeds) BEa FEAY
FUe w2 SEAQE AA B, AQAANME BRI

. BRI A%, AHE W T A R - el A AR 1
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Intellectual Property Rights

21 Guardrail - Technical Specification

E&=

E

CERTIFICATE OF PATENT

53 7 10-1851953 =
Patent Mumber

E 1 L] | 10-2017-0061976 &
L LI

Sy 2017\ 05§ 199
it

Ry 2018¢¥ 049 199
e

WH WH T of the rwersion
S B U o UK FEE = AEUY

BA{ AL} Poeniee

A F AL TR | A FH (1613114 24)

SUHE U WRY WRE 11347

WURE iwonscr

O] WA (SE0813-4#+4444)

CHEIBSIA] AT HALR 281, W02 OfIHE 2084 1704

flo] WEe rEsy,of ot BHERUL EREUSE SUULICL

This is to certify that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.

20181 049 19% quane wasE
BAARE HUNAE

E5HY

COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFICE

=k
5% e
Koraan Intallactual ﬁ ‘ﬂ‘_l Z_

Froperty OHice

Title of the Invention
Guardrail with structure for shock absorption and
climb-over prevention

Patent Number
10-1851953

=
CIXII S &3S
CERTIFICATE OF DESIGN REGISTRATION
R %] 30-0968988 =
Ragisiraiion Humber

#hivin 7| 30-2017-0049869 X
e

suE 2017¥ 109 269
Filng fuie

L1 20181 08§ 109
Ragsrstion Date

ERz Re 4 A B &

v

SER O

H2sg

CIxeie] el Gl B fodi

e

CITHEIHT o
FAZAL S O£ E| (161311 1000 )
BUHE A RN YRE 11347

R
O] HUY(SB0B13. ++++++4)

CHEASA AT WAHR 281 H0{2|0HIHE 2088 17043

fl2| cixjel@ ro|xpel ey of o) ClRielE R EREIUEE
EdEck

This is to certify that, in accordance with the Design Protection Act, a design
has been registered at the Korean Intellectual Property Office.

201811 0B 10% % qran e pAE
BRLRE NUNMD
O sy

COMMISSIONIR,
KOREAN INTELLECTUAL PROPERTY OFFICE

i

E5% )A :';I' y

Karsan Intellactual Q ™
I"anﬂflvﬂlﬂtlﬂ

Registration product
Guardrail

Design Registration Number
30-0968988
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Deck Road Concept

Deck Road Concept 1 Deck Road Concept 2



KUKJE ST

Installation

Cross Section Installation Example
L 2500 o
Flat Section
A
Fence is available to purchase Deck
o
o
8 Pipe
Fixing pipe for fence Deck Connector
Fixing pipe for deck
Y
g:; Slop Section
A
a4
S
Bracket Deck Connector
Square pipe ;
: Pipe

Deck




Installation

Installation Sequence

n Substruction, Post E H-beam(Girder) B H-beam(Floor beam)

‘Llil (?ﬁ @

n Fence/ ~ E Deck Connector
Deck Fixing Pipe g7

25 Deck Road & WPC



KUKJE ST

Sliding Groove in Extrusion Pipe

= Fixing pipe and H-beam are connected without welding and piercing

i
ki

- E— — — —

Welding Piercing




Corrosion Resistance Custom-Made Sleeve

Thermal expansion and contraction can be controlled

Cass Corrosion
by custom-made sleeve

Resistance

Calcium Chloride :

Salt Spray Test Immersion Test Alkali Resistance :

Custom-made sleeve has precision coupling system

240Hr 150Hr RN 10/16Hr RN 10/24Hr that improves joint strength

*Tested by Korea Testing & Research Institute

Acrylic enamel coating (7u)

Anodic oxidation coating (9u)

Aluminum alloy
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Component

H-beam Fence Fixing Pipe Deck Fixing Pipe Deck Angle

Image

Cross
section

Joining
method

Require 4.5m 2m 7m 2.14m? 2m
ment/m




Products -WPC

Image Characteristic Supplier

- Lightweight : Hollow type

- Wood powder contents over 50% of total o

- WPC+Reinforcing structure(AL) keeps bJ KUKJE ST
rigidity even at high temperature

- Anti-slip treatment

Beam Deck

- Lightweight : Hollow type

- Wood powder contents over 50% of total o

- Dimensional stability against heat is |d KUS KJF: ST
relatively low A

- Anti-slip treatment

Hollow Deck

- Heavy : Solid type

- Wood powder contents over 50% of total o

- Dimensional stability against heat is |@ KUKJE ST
relatively low

- Anti-slip treatment

Solid Deck

- Heavy : Solid type

- Wood powder contents over 70% of total

- Dimensional stability against heat is @ LG Hausys
relatively high

- Wood texture

Real Deck




Characteristic -WPC

Maximum support : Maximum allowable
spacing load

KUKJE ST

Unit 500mm 500kg/m?

Maximum support : Maximum allowable
spacing load

Unit 300mm 300kg/m?

Maximum support : Maximum allowable
spacing load

Unit : 400mm : 350kg/m?

Maximum support : Maximum allowable
spacing load

Unit : 400mm : 400kg/m?

*We conform to maximum support spacing and maximum allowable load




Quality Standard (KS F 3230)

Weight 0.8~1.5
HH-T 3000 or more
Flexural maximum load (N)
S,S-T 3400 or more
H,H-T 0.20 or less
Flexural maximum load (N)
S,S-T 0.25 or less
Impact Room temperature condition Clear
resistance Low temperature condition Clear
Impact strength(KJ/mz) 3.0 or more
Warping(%) 2.0orless
H,H-T 400 or more
Screw nail holding force (N)
S,ST 780 or more
Coefficient of slip resistance 0.40 or more
Water absorption rate Weight change (%) 8.0 orless

Initial 90 or more
ST, H-T 3.0x10° or less
SH 6.0x10° or less

Freezing-thawing Maximum flexural load rate (%)

Coefficient of length line thermal expansion (1/TC)

Weatherability Impact strength change rate (%) Initial 80 or more

As 0.1 or less
Cd 0.1 or less
Harmful substance elution
Cr 0.1 or less
(mg/L)
Pb 0.1 or less
Hg 0.005 or less
Formaldehyde emission quantity (mg/L) 1.5 or less
Carbonization length (cm) 20 or less
Flame retardance
Remaining fire (sec) 10 or less

Test Result (High temperature: 80°)

Flexural maximum load (N) 3000 or more 4,922
Impact resistance Clear Clear
Warping (%) 2.0 orless 0.2
Water absorption 8.0 orless 1.6
Flame retardance (Carbonization) 20 or less 12
Flame retardance (Remaining fire) 10 or less 3
As 0.1 or less 0.0
cd 0.1 or less 0.0
Cr 0.1 or less 0.0
Pb 0.1 or less 0.0
Hg 0.005 or less 0.000

31 Deck Road & WPC




Test Report (High temperature: 80°)

BEYOMD ASIAM HUB, TOWARD GLOBAL WORALD

GO
5, 3 i, Gyeongai-do, 13810, Korea TEL B2—42-931-8511 FAX BZ-42-031-E614
Rt Mo + TAK-2019-080156 Pacespl Dale : 219,617,
Representative | LEE, KYONG BAI Tast Comphetion Date © 2019,05,13,
Comnpary name | KUKJE 5T
Addrass * B DONGSANSANEOPDANII-A0, YEONMU-EUP, NONSAN, CHUNGNAM, 33010, REFUBLIC OF KOREA
Sample name  © Composie Beam Deck
Test Results
TEST ITEM UMIT SAMPLE RESULT TEST METHCO
Plas1'n
Flexural Maximum Load((30+2) © w KS F 3230 : 20130A
[2h (en+2) N Cm:pnslta 492 camespordingly Pl
+ Alumirium
Fisse
Inpact resistancel(B0 + 2) T, 72 i s KSF 3230 : 201
Npac el 4 = Cmgpm!a No Dafects wwcwoﬁdiﬂglﬁww
+ Aluminim
=
sl 3
Viaming{180 + 2 ¢, 72 b % Composite (E P
+
+ Aluminium
Pissic
Water absorplipniChanges in sl :
Ml bbb, X Camgoste 16 KSF 3230 - 2013
Aluminim
Wead
Plastic
Flame retardancelcarbanization) o Composie 12| KS F 3230 : 213
+
Auminium
= Next Page =
Prepared by Ale Seung-il Feviewed by Jong—Huk Kwon
Tel : M32-5T-0647 Tel : 157T-0051(ARS D—&)
2019.06.13

Korea Testing & Research Institute

President Byw , Forp 1o

KTR e

KTR-CP-TB-FlI-dT) AdIZID X 271

BEYOND ASIAN HUB, TOWARD GLOBAL WORLD

)

ey
98, Gyoyukwan—ro, Gwachaon—si, Gyeonggi-do, 13810, Korea TEL E2-42-31-8811 FAX 82-42-501-8514
Feport Mo : TAK-2013-080156 Receipt Date - 2018.05.17.
Representative * LEE, KYONG BAI Test Completion Date : 2019.06.13.
Company nama : KLIKJE 5T
Adidress * B1 DONGSANSANECPDIANI-RO, YEONMU-ELIP, NONSAN, CHUNGNAM, 33010, REPLIBLIC OF KOREA
Sample name  : Composite Beam Deck
Test Results
TEST ITEM UKIT SAMPLE RESULT TEST METHCO
Wood
Plastic
Flama retardancelremaining lire) 8C Campasita 3 KSF 1230 a3
+
Aluminiym
Wood
A5 mg/L Plastic 0.0 KSF 230 2013
Camposite I
Wood
Cd g/l Plashc 0.0 K5 F 3230 : 213
- Compasite 1
‘Wood
mgfl Plastic 0,01 KS F 3230 - 2013
‘Compasita §
Wood
Pb ma/l Plastic 00 KSF 3230 - 213
} - Compasite |
/L P\}'ﬁuﬂ 0,000 | KS F 3200 : 2013
m 3 1 :
2 - Compasita
* Test methods and condtians Present the clianl
~ Span : 400mm
= Usage of Report = QUALITY CONTROL
~ Mext Paga -
r& -‘gwayvf $Yawf-?9{m( Kavon
Frepared by An Saung—i Fviewed by Jong-Kisk Kwon
Tel : 132-570-9647 Tel : 15T1-001(ARS E—a)
G061

Korea Testing & Research Institute

President Sy, Fop oo

R Code for forgen|

KTR &

KTA-OP=TH-F01-IRi71 AW X T

KUKJE ST




Thermal Response Performance
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[Temperature after 60mins without heating : 26 °]
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Heating(30mins) Without heating (60mins)
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[Temperature after 60mins without heating : 19 °]
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KUKIJE ST

KUKJE SAFETY TECHNOLOGY

KUKJE ST Co.,Ltd.
81, Dongsansaneopdanji-ro, Yeonmu-eup, Nonsan-si, Chungcheongnam-do, Republic of Korea

TEL +82 (0)41 7322559 FAX +82 (0)41 732 5367





