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{ SUMMARY )

Purpose &
Contents

Meet Ministry of Land, Infrastructure and Transport and Ministry of Trade,
Industry and Energy Statutes and Fire safety standards, protruding type fire
Distributed structure is Designed to ensure Semi-permanent durability and Impact
resistance and To prepare for the Heat release Normally breathable Implemented.

In case of fire, quickly sealing off the air and keep solidly a protective
coating to protect the facility, Until firefighters come.

This r&d aims at product development, construction method and Mass production
method what are applied "For explosive fire in tunnel traffic accident
protective fire for a long time glaze base protruding type fireproof
construction manufacturing technology"

Also, developing in iot conjunction with the protective fire for a long time
glaze base protruding type fireproof construction manufacturing technology
Applied products and we will develop a system to notify the manager

Sequentially.

B Fire distribution Through the process structure and fire protection layer
implementation Compared to the same thickness plane structure.

-Dispersion of fire shape through the process structure.

-Heat dissipation effect Of ventilation structure, rosier structure using long
time heat resistance and fireproof characteristic.

B Structural reinforcement by temperature using long time heat resistance and
fireproof characteristic.

-Securing long time heat resistance and fireproof Characteristics through the
eco-friendly glaze flame retardant.

B Thorough low toxicity flame retardant by bind the structure of glaze
component and combined structure reduce harmful gas emissions.

B Cable Trays fire protective prevention structure module development
(Protruding type and Unprotruding)

—-Development of cable tray fire protection module With a thermal characteristic.
B Thanks to flexible structure Applicable to the various installation location
Construction

-The installation is freely available according to various forms because secured
the flexibility.

B Construction will make it more convenient through improvement of construction




method.

B Using the 10T technology, Fire alarm function is applied to the safety
manager .

-Notify the safety manager of the fire by screen and through 10T to quikly Solve
the problem.

B Field application.

B The tunnel from fire That can be safely to "The insulation, fire barbs car
structure" Development.

-Usual ly insulated structure, Fire long time heat resistance and fireproof
characteristic developed.

M Easy to install and applicable to various applications “Protruding type
thermal barrier coating structure “ develop

-Flexible construction with curved surfaces

-Rigid construction for installation, Where strength reinforcement is required.

Results
B Cable Trays fire protective prevention structure module development
(Protruding type and Unprotruding)
—-Development of cable tray fire protection module With a thermal characteristic.
Bl Using the I0T technology, Fire alarm function applied to safety manager.
—-10T apply long-range wireless reception.
-Software and Hardware development.
-Notify the safety manager by recognizing the sensor at regular intervals.
-Monitoring.
B Protruding type, differential thermal barrier structure.
Cable access points at underground power station is Big ripple effects. In the
event of fire, Economic and Social.
Applies to electric field fire field by reinforcement of development products
for tunnels. also, One part trial is scheduled to start.
M Sandwich panel copula fire prevention structure.

Expected Sandwich panels are mostly burned out in the event of a fire. Because the flame

Contribution

retardant core can not survive the fire.

We have tested positive in Korean construction technology research with our
products.

Based on this result Applied on a trial basis for disaster prevention in ESS
room at KEPCO.

The product, it is urgent to develop, as doing High hardness, Structural and

Fire retardant characteristics.

Keywords

Flame Construction
Tunnel Retardant Ve thod Cable Trays 10T
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9 100 30 10 15 25 15 20 15
A2 Z5 A A AR
ASTM E 662 Lramsmissieni®=) graph [Scan fme: 1acc] )\11-?:.] E Aig—.ﬂ{ :é'l: {)&!.EI‘)
AEH 9 22 s e 0 i 03 s 10 2a. 12
@9 2,
R0t 15,
AL203 20,
APP 15, M-100
10)
2 0 262 s34 jEs 106 l!l3ll 33972 18634 1120 2950 2682
Max Ds 375.9 Max Time (sec) 1816
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¥ 3.3.33 102 4AA FHZ g3 AV UE A
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Z2| 2

=E!
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datH | o
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ok

A

0

AL203

APP(K)

M-100

X-1
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20

L

ASTM E 662

A2l 10
(E3H 25,

BHEH15

AL203 20,
APP(K) 20, M-
100 15, X-1 20)

plramsntision(¥e) graph |Soan me | sed|

Max Ds 2685

Duration (sec) 641

Al A

NE % (58

3E 3.3.34 112 AAAE FEE 913 A7|d= AlF A

= | EZgls 4 stH| HEsEA T 2f AL203 APP(M) M-100 X-1
11 100 20 15 15 30 15 15
A=y 23 AR AR
ASTM E 662 LEANSRIS 0015 Sraph {SCan e 1 56| "‘J?:l4 Xd }“I%f:r4I —_‘?t ()é!' ‘FJJ
Al%”l 11 ] llli.l 2‘3'!2 43'!.1 50'1.1 \';l‘m; Tih EJ‘SS lGl‘Z.T 1i088 IBIIJ.i 14981
(BY2A 2,
R 15,
AL203 15,
APP(M) 30, X-
115)
0 Iﬂlﬁl ’.‘.ii‘? dlifl S#Il.ﬂ ﬂjn:‘\élsi' ﬂ“i mﬁ‘ Hb‘!l Ijllii 1467
Max Ds 2806 Duration (sec) 615
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¥ 3.3.36 22 AAA FHE 3 AAX ¢ Al A
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Al
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A=A
AME 7 (HSHH 25 WEEH 8 AL203 12, APP(K) 20, M-100 10)
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3.3.42 8aF AAAG SHE 93

= Z2Z| 2 4 =HA| ¥Ed 7t AL203 APP(M) M-100 X-1
8 100 10 20 15 10 20 20 15
AEH
A= 8 (A& 10 BB =9 20, 9 15 AL203 10, APP(M) 20, M-100 20, X-1 15)
2 1t
Ak X[496) | 576
F 3.3.43 92F ZAAY GRE AT AT AY A
= H Z2Z|2 datd | WE3=EdA ot AL203 APP(K) M-100
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Al

A|= o (34| 20, §OF 15, AL203 25, APP(Q 15, M-100 20, X-1 15)

NT 3% an
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¥ 3.3.44 102 AAA FHE 3 x4 AlE A

= W Z = 4 s L S e | T AL203 APP(K) M-100 X-1
10 100 25 15 15 20 20 15 20
AN
AlE 10 (AHSkA 25, WESH 15§99 15, AL203 20, APP(K) 20)
Z 1t
At K| 2=(@6) | 643
¥ 3345 114 444 #ug 99 4ax5 A A
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o AFl BF A% Aol b wet B
2 Ak AT B A7 /1Y T2 24
el Aol aFsm, ol 4 Aol

7
N8 B Hl&o] 2 BF IAHS BHIFAIY} ZE xR \‘4121] o}a} <EA

a9 3.3.6 A%E geA

3. A &x A3t

B R
826 sapEn @ % %f‘i‘l ‘BLH‘;?«%; 0 B2 SNESE 9¥FEe SOLANE 08 HUNY 183 BT [CEER)
[k n T El ele 8 ®|R | ew |8 o | TaHatom el o o2
| o - - o1 5= #1011 83 b TUODULET 1600150 | 1800% 150 1000 |  EA 229,747 2,91 252,721
| £ e ’”|'* TUOOULET1800100 | 1800 100X 1000 |  EA 232,822 2,22 256,104
TNOCULET 180075 1800 75 1000 EA 231,58 23,18 254,754
TMOOULET 180060 1800 60 1000 EA 230,785 23,008 253,663
7 A TWOOULET 18000 | 180> 50% 1000 | EA 220,150 2.015 253,165
e : TMOOULET180035 | 1800%35% 1000 | EA 229,340 22,94 252,274
o THODULET1700150 | 1700% 150%1000 [ EA 228,565 22,85 251,443
TMODULET 1700100 1700 % 100 % 1000 EA 226,505 22,658 249,254
THOOULET 170075 1700 % 75 % 1000 EA 226,451 22,545 247,9%
TUOULETITO0B0 | 1700601000 |  EA 224,643 22,464 247,107
TMOOULET 170050 1700 = 50 % 1000 EA 224,011 22,401 246,412
TWOOULETTO0% | 1700x35% 1000 | EA 23,107 2,319 245,516
TNODULET 1600150 1600 x 150 = 1000 EA 222,636 2,263 244,899
TMODULET1800100 1600 % 100 1000 EA 220,614 22,061 242,675
TUOULET 160075 | 1600%75% 1000 | EA 219,440 21,04 241,384
TMODULET 160060 1600 * 60 % 1000 EA 218,509 21,859 240,458
TWOOULETI60050 | 1800%50% 1000 |  EA 217,02 21,783 239,725
TWOOULET 160025 | 1800%35 % 1000 | EA 217,08 21,708 238,801
oo : ; -
W'",‘Q( B30 150e1000 | 2 e —g-
D EE : SNE3E eEPEw SIUNLE 0188 XSdH 185 NN (B9 ;=)
2 22 8 8% A | Ee | & ® 2| “akcien A w2
FHOIZ E20| X243 TMODULET 1500150 1500 % 150 x 1000 EA 216.607 21,660 238,267
THOOULETIS00100 | 1500 100 1000 |  EA 214,568 21,458 26,06
TNODULET 150075 1500 75 > 1000 EA 213,412 21,341 234,758
TMODULET 150060 1500 60 > 1000 EA 212,574 21,857 233,831
TUODULET 150050 1500% 50 % 1000 EA 211,904 21,190 233,094
TUODULET 150035 1500 % 35 % 1000 EA 211,066 21,106 232,172
THODULET 1400150 1400 % 150 x 1000 EA 210,595 21,059 231,654
THODULET 1400100 1400 % 100 = 1000 EA 208,573 20,857 228,430
TMOOULET 140075 1400375 % 1000 EA 207,401 20,740 228,141
TUOOULETI0060 | 140060 1000 |  EA 206,560 20,656 227,216
TMOGULET 140050 1400 % 50 x 1000 EA 205.894 20,589 226,483
THODULET 140035 1400 %35 x 1000 EA 205,054 20,505 225,559
TMOOULETI00150 | 1300 150 1000 | €A 204,600 20.460 225,060
TMODULET 1300100 1300 % 100% 1000 EA 202 587 20,258 222,845
LT ﬂ'xﬁ‘ﬂ'”‘mxl KB oy ﬂﬂl THOOULETI0075 | 130075 x 1000 |  EA 201,410 20,141 221,580
) el s ) a
=2 - ‘||°|=;“; i"-‘!d “‘L i AWI-} s 8% @ npe Jz\nl il mi:m :x::z::x E.‘: ?gzz:}: 2z :zﬁ
[ ] j THODULETI30035 | 1300X35X1000 | EA 199,066 19.906 218,972
T O &= I = fgg?}/;lw_unm THODILETI200150 | 1200% 150% 1000 |  EA 198,640 19,864 218,504
L, = 7IE il-ﬂ I‘l [erer=s ?éii 776 TEI..(031] 16 FAx_(om )355_962; | THODULET F200100 1200 % 100 1000 EA 196,619 19,661 216,280
056 96 =y .
(@) €43+ E7HAA (b) A7FzEA AT B LA

a9 3.3.7 AAAE R A Fo wrhakE: Ay v
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A7F E7IAIAI017.9, T 547)E &A1 AAAE SR ol A FARE E HE&S &
Az AAEd drteld, $rxelds FHRE 8 MEA AEdE dVtEARIAL drbe A
B

& Sasel H4E AU AUE Fue 4
e 9% A%, AA4 2 A DA Ha) BE 1273

& /e wt AE
2E9eS Al
3.3.46 &4 WA wE g odrE Az vE
hieds hieds
= m a3r = K
we A | AAA e e BAE | BAE | we
gr d | gr gr d | gr ¢
TMODULET1800150 290,400 | 252,721 | 12.975 TMODULET65050 216,700 | 188,668 | 12.936
TMODULET1800100 293,700 | 256,104 | 12.801 TMODULET65035 215,600 | 187,770 | 12.908
TMODULET180075 292,600 | 254,754 | 12.934 TMODULET600150 207,900 | 181,038 | 12.921
TMODULET 180060 291,500 | 253,863 | 12.911 TMODULET600100 204,600 | 178,840 | 12.59
TMODULET180050 290,400 | 253,165 | 12.822 TMODULET60075 203,500 | 177,567 | 12.743
TMODULET180035 289,300 | 252,274 | 12.798 TMODULET60060 202,400 | 176,671 | 12.712
TMODULET1700150 288,200 | 251,443 | 12.754 TMODULET60050 201,300 | 175,961 | 12.588
TMODULET1700100 286,000 | 249,254 | 12.848 TMODULET60035 201,300 | 175,062 | 13.034
TMODULET170075 284,900 | 247,996 | 12.953 TMODULET550150 202,400 | 176,460 | 12.816
TMODULET170060 283,800 | 247,107 | 12.929 TMODULET550100 200,200 | 174,242 | 12.966
TMODULET170050 282,700 | 246,412 | 12.836 TMODULET55075 198,000 | 172,949 | 12.652
TMODULET170035 281,600 | 245,516 | 12.814 TMODULET55060 196,900 | 172,030 | 12.631
TMODULET1600150 281,600 | 244,899 | 13.033 TMODULET55050 196,900 | 171,293 | 13.005
TMODULET1600100 278,300 | 242,675 | 12.801 TMODULET55035 195,800 | 170,372 | 12.987
TMODULET160075 277,200 | 241,384 | 12.921 TMODULET500150 196,900 | 171,793 | 12.751
TMODULET160060 276,100 | 240,458 | 12.909 TMODULET500100 194,700 | 169,573 | 12.905
TMODULET160050 275,000 | 239,725 | 12.827 TMODULET50075 192,500 | 168,276 | 12.584
TMODULET160035 273,900 | 238,801 | 12.815 TMODULET50060 191,400 | 167,361 | 12.56
TMODULET1500150 273,900 | 238,267 | 13.009 TMODULET50050 191,400 | 166,625 | 12.944
TMODULET1500100 270,600 | 236,046 | 12.769 TMODULET50035 190,300 | 165,699 | 12.927
TMODULET150075 269,500 | 234,753 | 12.893 TMODULET450150 191,400 | 167,139 | 12.676
TMODULET150060 268,400 | 233,831 | 12.88 TMODULET450100 189,200 | 164,919 | 12.834
TMODULET150050 267,300 | 233,094 | 12.797 TMODULET45075 188,100 | 163,625 | 13.012
TMODULET150035 266,200 | 232,172 | 12.783 TMODULET45060 187,000 | 162,708 | 12.99
TMODULET1400150 266,200 | 231,654 | 12.977 TMODULET45050 185,900 | 161,972 | 12.871
TMODULET1400100 262,900 | 229,430 | 12.731 TMODULET45035 184,800 | 161,053 | 12.85
TMODULET140075 261,800 | 228,141 | 12.857 TMODULET400150 185,900 | 162,466 | 12.606
TMODULET140060 260,700 | 227,216 | 12.844 TMODULET400100 183,700 | 160,251 | 12.765
TMODULET 140050 259,600 | 226,483 | 12.757 TMODULET40075 182,600 | 158,956 | 12.949
TMODULET140035 258,500 | 225,559 | 12.743 TMODULET40060 181,500 | 158,037 | 12.927
TMODULET1300150 258,500 | 225,069 | 12.933 TMODULET40050 180,400 | 157,302 | 12.804
TMODULET1300100 255,200 | 222,845 | 12.678 TMODULET40035 179,300 | 156,382 | 12.782
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7} - 7t = 7)
EE AA4 | 244 | we w1 AA4 | AA4 | e
gu A | g ¥ gu A | g ¥

TMODULET130075 254,100 221,551 12.81 TMODULET350150 180,400 157,813 12.521
TMODULET130060 253,000 220,632 12.794 TMODULET350100 178,200 155,593 12.686
TMODULET 130050 251,900 219,895 12.705 TMODULET35075 177,100 154,298 12.875
TMODULET130035 250,800 218,972 12.691 TMODULET35060 176,000 153,384 12.85
TMODULET1200150 250,800 218,504 12.877 TMODULET35050 174,900 152,647 12.723

TMODULET1200100 248,600 216,280 13.001 TMODULET35035 173,800 151,728 12.7
TMODULET120075 246,400 214,991 12.747 TMODULET300150 168,300 146,713 12.827
TMODULET 120060 245,300 214,067 12.733 TMODULET300100 166,100 144,490 13.01
TMODULET120050 245,300 213,332 13.032 TMODULET30075 163,900 143,199 12.63
TMODULET120035 244,200 212,407 13.019 TMODULET30050 162,800 142,277 12.606
TMODULET1100150 243,100 211,956 12.811 TMODULET30035 161,700 141,541 12.467
TMODULET1100100 240,900 209,734 12.937 TMODULET250150 161,700 140,624 13.034
TMODULET110075 238,700 208,439 12.677 TMODULET250100 162,800 142,090 12.721
TMODULET110060 237,600 207,522 12.659 TMODULET25075 160,600 139,871 12.907
TMODULET110050 237,600 206,786 12.969 TMODULET25060 158,400 138,581 12.512
TMODULET110035 236,500 205,862 12.955 TMODULET25050 157,300 137,657 12.488
TMODULET1000150 221,100 192,885 12.761 TMODULET25035 157,300 136,924 12.954
TMODULET1000100 218,900 190,658 12.902 TMODULETZ200150 156,200 135,998 12.933
TMODULET100075 216,700 189,367 12.613 TMODULET200100 157,300 137,468 12.608
TMODULET100060 216,700 188,449 13.037 TMODULET20075 155,100 135,243 12.803
TMODULET100050 215,600 187,713 12.935 TMODULET20060 154,000 133,949 13.02
TMODULET100035 214,500 186,788 12.919 TMODULET20050 152,900 133,032 12.994
TMODULET950150 216,700 188,705 12.919 TMODULET20035 151,800 132,300 12.846
TMODULET950100 213,400 186,480 12.615 TMODULET150150 150,700 131,371 12.826
TMODULET95075 212,300 185,189 12.77 TMODULET150100 151,800 132,842 12.489
TMODULET95060 211,200 184,266 12.753 TMODULET15075 149,600 130,615 12.691
TMODULET95050 210,100 183,533 12.645 TMODULET 15060 148,500 129,327 12.911
TMODULET95035 209,000 182,604 12.63 TMODULET 15050 147,400 128,406 12.886
TMODULET900150 211,200 184,527 12.629 TMODULET15035 146,300 127,672 12.733
TMODULET900100 209,000 182,301 12.775 TMODULET10150 145,200 126,747 12.709
TMODULET90075 207,900 181,008 12.935 TMODULET10100 147,400 128,216 13.015
TMODULET90060 206,800 180,087 12.917 TMODULET10075 144,100 125,991 12.567
TMODULET90050 205,700 179,351 12.809 TMODULET 10060 143,000 124,703 12.795
TMODULET90035 204,600 178,428 12.792 TMODULET 10050 141,900 123,777 12.772
TMODULET850150 206,800 180,338 12.796 TMODULET10035 140,800 123,049 12.607
TMODULET850100 204,600 178,115 12.945 TMODULET30060 139,700 122,122 12.583
TMODULET85075 202,400 176,823 12.637 FRC-6 49,500 43,291 12.543
TMODULET85060 201,300 175,899 12.618 FRC-5 39,600 34,514 12.843
TMODULET85050 201,300 175,167 12.982 FRC-4 31,900 27,772 12.94
TMODULET85035 200,200 174,243 12.966 FRC-3 198,000 173,021 12.616
TMODULET800150 202,400 176,170 12.959 FRC-2 148,500 129,247 12.965
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i = 7 7t = 7F
Bk AA4 | 244 | we w1 AA4 | AA4 | e
an A | B0 3 gu A | g ¥
TMODULET800100 199,100 173,950 12.632 FRC-1 110,000 95,669 13.028
TMODULET80075 198,000 172,656 12.8 FSB15 117,700 102,479 12.932
TMODULET80060 196,900 171,734 12.781 FSB14 110,000 95,912 12.807
TMODULET80050 195,800 170,997 12.668 FSB13 97,900 85,555 12.61
TMODULET80035 194,700 170,076 12.647 FSB12 90,200 79,096 12.31
TMODULET750150 196,900 171,992 12.65 FSB11 84,700 73,847 12.813
TMODULET750100 194,700 169,768 12.805 FSB10 78,100 68,607 12.155
TMODULET75075 193,600 168,474 12.978 FSB9 69,300 60,958 12.038
TMODULET75060 192,500 167,553 12.959 FSB8 64,900 57,146 11.948
TMODULET75050 191,400 166,818 12.843 FSB7 62,700 55,249 11.884
TMODULET75035 190,300 165,893 12.826 FSB6 60,500 53,332 11.848
TMODULET700150 192,500 167,819 12.821 FSB5 58,300 51,430 11.784
TMODULET700100 190,300 165,595 12.982 FSB3 51,700 45,674 11.656
TMODULET70075 188,100 164,300 12.653 FSB2 49,500 43,785 11.545
TMODULET70060 187,000 163,379 12.632 FSB1 47,300 41,895 11.427
TMODULET70050 187,000 162,644 13.025 FSB 53,900 47,576 11.733
TMODULET70035 185,900 162,136 12.783 FSC CYCLE300 71,500 62,595 12.455
TMODULET650150 222,200 193,717 12.819 FSC CYCLE200 58,300 51,354 11.914
TMODULET650100 220,000 191,540 12.936 FSC CYCLE100 45,100 40,113 11.058
TMODULET65075 217,800 190,272 12.639 FSP ESS PANNEL JOINT 14,300 12,673 11.378
TMODULET65060 216,700 189,374 12.61 FBNO J103 51,700 45,024 12.913
H @7t A7 vE 12.730
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H ¢
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ha A of ste= A4k
gl Aol Askd Fhbell glth whekA 2 AFelAe £H4A A2RE AFE F8l ol o
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YA AIREY FE= F AL Bl A RES WA 1A Y FAAEFS
A 7heste s abEfN e, A0 BE E3 g dHE Aoz dF oo wet
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1 4|

11 50 1|1

18 3.6.1 W3E AolE EdFo] EE MY

AolE Edole] A5 I 54 Alzke]l Aol wet AlolEoly M wjd Sl olA
A3t st I 7lse S48 F3T  fle 7= 7] "Wl AolE Edeld 44
AolEelyt A i tistos ArjHem HAe & art dnh = Aol A W
o] ARy olgm Rl 4t dAste] 750l Askd s#It J=AE HAL 2ot
Atk E=F, AlojEolur M4 v ol o] AT AFfode T FEe AU A=
& AelEelyt A miez wAd Fart vk oleh &2 HAolu uA A, AClE EF
olE A<E A FAR &3] AL e Arole oles AR Fol HAE ok =



ool QI EF LAZ S Aol o5 BF s|Aslcl Grhe ofggol Utk 53
olf e HA N wA Aglel AWM P B 1T AholA o] FojAy] wE] B B
w9+ Aok

YT AL ANAY] Astel, B AT Y3} Aol Edo] mEolE HPTE FA3
Atk AATE Sl Aol ol AA T S WAT + A3, FA A% Aol Bol}
A el AE7h A% Bastel TAE S AT HATFE B LAZ T F Ye
TF2E Mtk =3 Aol Edole] HEF 2L ol thSHE AR Edol§ %Y HH ¥
Aol B718e FA BB ADsE 7 o QA

2. AR A A9
B dAFoes AR Ao U AF s ATES f8 FAEZE A 29 HIS 9
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