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ABSTRACT

At present, energy-safe is important to building design, which 1s planned
with energy-safe matenal used.

In order to applying the prefabrication system, the composite walls made
from energy-safe materials are considered as bearing wall tested with 4 kinds of loading,
which are designed inside and outside as steel or timber truss and insulation, respectively.
To compare with the conventional system, brick with insulation is used for compression
test.

The purpose of this research is the study on mechanical properties of
composite wall made from energy-safe materials.

According to apply with 2 kind of insulation, the 64 specimens represent to
the members of truss, can be divided into four groups as

1) steel-polystyrene-2 fiber boards (SF)

2) steel-polystyrene-1 fiber board (SE)

3) timber-polystyrene-2 fiber boards (WF)

4) timber-polystyrene-1 fiber board (WE)
which have been tested with 4 kinds of loading as compression, tension, bending and
shear.

The 8 specimens represent to brick wall, are divided into two groups as

1) brick wall (B)

2) brick wall with insulation (BI)
which have been tested with compression.

The achievements of this research can be applied the composite walls made
from energy-safe materials to the prefabrication system.
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Strength at Deformation Point _ Load at Deformat.ion Point ,ksc

Average Cross sectional Area

Elastic Strength at Proprotional Limit = Load at Prop ortlo.nal Limit ,ksc
Average Cross sectional Area

Yield Strength = Yeild Point Load ksc
Average Cross sectional Area

Ultimate Strength Ultimate L oad ,ksc

Average Cross sectional Area
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3. Dial Gauge
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Stress at Deformation = —.—2= ksc
2 bd
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Stress = T Ksc
Tae PD = Load at Deformation Point, kg b = width, cm
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Fiber Cement ( F) EIFS(E) Fiber Cement (F) EIFS(E)
SF-C1 SE-C1 WF-C1 WE-CI
SF-C2 SE-C2 WEF-C2 WE-C2
Compression Test { C)
SF-C3 SE-C3 WEF-C3 WE-C3
SF-C4 SE-C4 WEF-C4 WE-C4
SF-T1 SE-T1 WF-T1 WE-T1
SE-T2 SE-T2 WE-T2 WE-T2
Tensile Test ( T)
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VU1 4 U,
2 Base coat + ﬂu%muﬁPonland 153.5
3 uTndaleSu anuvur 2 42 263.88
4 Base coat + ﬂu%muﬁf Portland 153.5
] o't F'd o o
5 wiu Tiwasgmuaansnuesa Ay 60.76
U7 4 UL,
52U 692.4
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Tag 31A1 A8 AITIAUNAT

1 | Base coat + JUBNUA Portland 11U 3 | 153.5x3 = 460.5
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2 | delviued 55
3 | DiuTwdeladu avwmn 2 i 263.88
4 | Base coat + JuFus Portland 153.5
5 | wiuliweifudauninusia any 60.76

M7 4 WY,

594 993.64
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3 | Ty Twdala3u anwmun 2 59 263.88
4 Base coat + ﬂuﬁimuﬁ Portland 153.5
5 | wivMiuesFwusausnuesa Anumu 60.76

41y,

6 | milunn 1 ux3n #0.60x0.60 548

7 | Balumslin M 15.9 vy, 2 Fu 380
57U 1620.4

2. Tegnuvulnssade i daddomsny

Saq 3101 A MTIINAT
1 Base coat + ﬂuﬁ?muﬁ Portland 8711 3 460.5
F
2 | edhelviues 55
3 | TyTndaladu anumun 2 59 263.88
4 | Base coat+ JuFmuA Portland 153.5
5 | wivlwesSuudauinuesa anu 60.76
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Yaq 3IA1 AB AN
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i

Ao riued 55

T Inaa'ls3u aammu 2 i3 263.88

Base coat + ﬂu%muﬁ Portland 153.5

uru e sSnmsamninuesa anu 60.76

MU1 4 2L,
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s I 15.9 uy. 2 $u 380
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1. 2 1w

8 | Insunsunann #0.60x0.60 . danualniuesFuuany | 605.84

w1 8 yuduuen a1 lutladetlsy anunul 12.5 wa.

L [
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MU 12.5 YN, 2 41

¥
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WE-B 1,444 1,304 -
WF-S 180 - -
usafiou s
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MNANUIN N

HaAIMIINUYY AN INATOU



[UM

NARUIN N BAAIMTIUHBYBY AN INATOL: ANEHTAveTaANATELNIIDA

Type of Cross Sectional Area (mm?) Area ;Velglht of I(_‘:‘augt: Load (kg) Strass (kglem?) o )
Specimen ; , 3 | Average | fem? p‘;;r:;e" ‘:::'1) Deform | Yield | Ultimate | Deform | Yield | Uitimate emar
point Point Load point Point Load
SF-C1 - - - - 4.712 2101 40.05 16951.6 tested 3/02/08
SF-C2 - - - - 4,712 2151 39.67 16095.5 tested 3/02/09
SF-C2 - - - - 4712 2056 39.85 15533.5 tested 3/02/10
SF-C4 - - - - 4,712 2037 39.65 15517.6 tested 3/02/11
SE-C1 - - - - 4712 1991 39.65 12071.9 tested 3/02/13
SE-C2 - - - - 4712 1828 38.9 15820.2 tested 3/02/14
SE-CJ - - - - 4,712 1929 36.45 16483 tested 3/02/15
SE-C4 - - - - 4712 1566 39.8 16976.8 tested 3/02/16
WF-C1 38x76 | 38x76 - 3.8x7.6 28.88 1434 35 15770 tested 3/02/18
WF-C2 38x76 | 3.8x7.6 - 3.8x7.6 28.88 1456 35 17605 tested 3/02/19
WF-C3 A.8x76 | 3.85x76 | - | 3.8B25x7.6] 29.07 1428 35 17385.7 tested 3/02/20
WF-C4 39x7.6 | 3.9x7.6 - 3.9x7.6 2964 1433 35 17501.3 tested 3/02/21
WE-C1 3.85x76| 3.9x76 - | 3.875x7.6| 29.45 1325 KL 156207 tested 3/02/23
WE-C2 3.8x7.6 | 3.9x7.6 - | 3.85x7.6 29.26 1359 35 16996.6 tested 3/02/24
WE-C3 3076 | 3.8x76 | - | 3.85x7.6 29.26 1273 35 18621.5 tested 3/02/25
WE-C4 3.8x76 | 3.8x76 - 38x786 28.88 1361 35 18619.7 tested 3/02/26




MNANUIN N, KTAIMTIARVTEYBNIINATBY :N1INATOULTIBN

Load (kg}
Deformation Specimen 1 Specimen 2 Specimen 3 Specimen 4
1Division = 0.01 Remark
mm SF-C1 SF-C2 SF-C3 SF-C4
20 344 1065 280 tested date : 3/02/08
40 681 1154 531
60 1050 15380 973 Ha SF-C1 YaWiar 100
80 1196 15360 1082 tlansonaaviule
100 926 15879 15247 14476 daauines
120 14773 15067 15151
140 14026 14139 14205
160 13405 13545 13211
180 12814 13021 12123
200 14317 122301 12570 11526
220 11920 12119 11000
240 11571 11756 10457
260 917
280 9636
300 13487 9120
320
340
360
380
400 12600
420
440
460
480
500
max 16951.6 kg. 16095.5 kg. 15533.5 kg. 15517.6 kg.
fail 15367 kg. - 11140 kg. -
Temark igdlapa g Planowy i fhlaosne

W2



MARKIN A, UEAIMTIUAVYOYAM INATBY :MINATOUUIIBA

Load {kg)
Deformation Specimen 1 Specimen 2 Specimen 3 Specimen 4
1Dijvision = 0.01 Remark
mm SE-C1 SE-C2 SE-C2 SE-C4
20 399 1204 422 1158 tested date : 3/01/08
40 411 1209 435 1160
60 535 1274 441 1164
80 799 1862 587 1173
100 1107 1543 1167 1181
120 1177 2022 1272 1193
140 2086 11987 1522 1321
160 10138 13472 2130 1804
180 10572 14637 15574 1955
200 10948 15534 14512 2027
220 11462 15554 13990 16406
240 11604 13880 13528 16962
260 11758 12915 13130 15909
280 119893 12306 12774 14964
300 12052 11818 123585 14368
320 12053 11410 13763
340 12017 11058 13213
360 11728 12722
380 11374 12276
400 11047
420 10748
440 468
460 184
430
500
520
540
560
580
600
620
640
max 12071.8 kg. 15820.2 kg. 16483 kg. 16976.8 kq.
fail - - - 14608 kg.
remark Hhdw giiwan giauu giinasg

WA'3




MANUTIN N, !mﬂ\‘lﬂ'l‘iN!ﬁ'ﬂ“l’l’ﬁlgﬂﬂﬁﬂﬂﬁﬂ‘ﬂ :MINATOUNIIDA

Load {kg)
Deformation Specimen 1 Specimen 2 Specimen 3 Specimen 4
1Division = 0.01 Remark
mm WF-C1 WF-C2 WF-C3 WF-C4
50 1046 992 2716 tested date ; 24/01/08
100 9072 9670 7945 3877
150 14780 13885 7813
200 11111 17382 17183 13143
250 17289 16139 17000
300 15290 16228 16246 16915
350 14554 16388 10982
400 12783 14215 16348
450 14000 15910
500 11366 13B61 7076
550
600 11223
650
700 10398
max 15770 kg. 17605 kg. 17385.7 kg. 17501.3 kg.
fail 98@9. 16575 kg. 6605 kg. 10357 kg.
14480 kg.

HO 4




MAKWIN N, HAAIMTISHUTOYAMINATDU :MINATBVNIION

Load {kg)
Deformation Specimen 1 Specimen 2 Specimen 3 Specimen 4
1Division = 0.1 Remark
mm WE-C1 WE-C2 WE-C3 WE-C4
50 337 3016 3806 3495 tested date : 24/01/08
100 7042 5306 B583 7077
150 12459 10673 13365 12864
200 15367 15490 16628 17492
250 5218 16969 18616 18446
300 4812 14826 15340 17912
350 4698 11665 11332 9905
400 11480 11492 9593
450 11623 9170
500 11786
550 11899
600
max 16620.7 kg. 16996.6 kg. 18621.5 kg. 18619.7 kg.
fail 6643 kg. 14826 kg. 12143 kg. 12365 kg.
remark
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Type of Cross Sectional Area (mm?) . Weig.ht of | Gauge Load (kg) Stress (kglcm?)
Specimen 1 ) 3| Average Area {cm*) Sp?mmen Length | Deform | Yield Ultimate | Deform | Yield | Ultimate Remark
gm) (em} point Point Load point Point Load
SF-T1 - - - - 4712 - 80 19948 tested 3/02/08
SF-T2 - - - - 4712 - 80 19951 tested 3/02/09
SF-T3 - - - - 4712 - 80 20237 tasted 3/02/10
SF-T4 - - - - 4712 - 80 15983 tested 3/02/11
SE-T{ - - - - 4,712 - 79.85 19771 tested 3/02/13
SE-T2 - - - - 4712 - 80 19657 tested 3/02/14
SE-T3 - - - - 4,712 - 80.05 20000 tested 3/02/15
SE-T4 - - - - 4.712 - - - tested 3/02/16
WF-T1 36x7.6 | 3.8x76 | -| 3.8x7.6 28.88 2682 79.8 23350.1 tested 3/02/18
WF-T2 3876 | 3Bx76 |-| 3.8x76 28.88 2695 79.85 21496.5 tested 3/02/19
WF-T3 38x76 | 3855761 -4 3.825x76) 2007 2677 79.9 17452 tested 3/02/20
WF-T4 3.9x7.6 | 3.9x76 |-| 3.9%7.6 29.64 2336 79.8 18330.3 tested 3/02/21
WE-T1 3.85x7.6| 3.9x76 |-| 3.875x76| 2045 2581 79.85 20336.2 tested 3/02/23
WE-T2 38x76 ] 39x76 |-} 3.B5x7 6 29.26 2624 79.85 19252.3 tested 3/02/24
WE-T3 3976 | 38x7.6 -1 3854786 29.26 2140 79.8 17481.6 tested 3/02/25
WE-T4 38x76 | 3876 |-| 3.8x78 28.88 2607 79.85 21799.1 tested 3/02/26
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Load {kg)
_D.ei.ormation Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark
1Division = 0.01 mm SFET1 SE.T2 SF-T3 SE-T4
200 1112 1139 1027 1149 tested date : 29/01/08
400 2015 2022 1648 2146
600 3678 3986 2964 4067
800 4604 4851 4391 4970
1000 4878 5346 4975 5433
1200 5124 5766 5432 5861
1400 5508 6000 5884 6043
1500 5972 6105 6344 6226
1800 6477 6548 6990 6776
2000 7177 7199 7904 7416
2200 8057 8316 8872 8453
2400 8845 9363 9523 9529
2600 9305 9984 9950 10256
2800 9647 10430 10227 10607
3000 9915 10753 10508 10622
3200 10165 10770 10727 10634
3400 10395 10768 10937 10654
3600 10640 11119 11196 10687
3800 10838 11343 11464 10842
4000 11087 11527 11731 11562
4200 11358 11820 12187 11708
4400 11657 12042 12413 12046
4600 11987 12215 12719 12162
4800 12154 12413 13020 12464
5000 12238 13070 13267 12717
5200 12133 13652 13569 12947
5400 11997 13900 13753 13203
5600 11884 14132 13584 13482
5800 11888 14442 13305 13853
5000 12096 14832 13145 14352
6200 12264 15038 13336 14762
6400 12314 15154 13623 15045
6600 12362 15257 13575 15308
6800 12394 15398 13479 15611
7000 125673 15776 13861 15962
7200 13278 16419 14892 16333
7400 13476 16658 15984 16701
7600 14235 16661 16443 17025
7800 14799 16822 16925 17347
8000 15195 17086 17504 17627
8200 15748 17441 18035 17868
8400 16304 17867 18243 18071
8600 16908 18155 18517 18220
8800 17497 18374 18663 18403
9000 17804 18497 18713 18578
9200 18311 18583 18977 18685
9400 18576 18666 19194 18726
9600 18690 18822 19410 18906
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Load (kg)
Deformation Specimen 1 Specimen 2 Specimen 3 Specimen 4
1Division = 0.01 mm Remark
SF-T1 SF-T2 SF-T3 SF-T4

9800 18861 18022 19591 19067
10000 19085 19230 19752 19308
10200 19266 18373 19887 19465
10400 19472 19521 19998 19594
10600 19644 19644 20079 19703
10800 19782 19744 20151 19812
11000 19881 19846 20189 19905
11200 19976 19932 20215 19983
11400 20043 19978 20223 20065
11600 20120 20019 20213 20111
11800 20150 20031 20172 20144
12000 20180 20072 20096 20194
12200 20197 20092 19902 20218
12400 20190 20068 19715 20228
12600 20178 20041 19467 20212
12800 20137 19986 20200
13000 20067 19920 20183
13200 20000 19743 20142
13400 19836

13600 19620

13800 19372

14000

max 20210.2 kg. 20107.1 kg. 20237 kg. 20280.9 kg.

fail 19948 kg. 19951 kg. 20047 kg. 19983 kg.

remark Wariaust max Wariaueit max | WIndde1 max | Warausi1 max

WA
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Load (kp)
.D'ef.onnation Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark
1Division = 0.1 mm
SE-TM SE-T2 SE-T3 SE-T4

200 1027 1184 1108 tested date : 28/01/08
400 1735 1970 1885
600 2958 4100 4303

800 4313 5168 5504
1000 4809 5664 6250
1200 5297 6202 6872
1400 5548 8735 7679
1600 5782 7416 8661
1800 5832 8521 9554
2000 6227 9885 10196
2200 6637 10783 10649
2400 7162 11169 10958
2600 7810 11236 11226
2800 8755 11321 11501
3000 8358 11360 11689
3200 9795 11471 11925
3400 10110 11676 12137
3600 10386 11879 12358
3800 10662 12155 12555
4000 10848 12468 12759
4200 11065 12861 12843
4400 11238 13156 13118
4600 11546 13321 13149
4800 11711 13601 13419
5000 11851 13466 13705
5200 12138 13387 14356
5400 12350 13284 14698
5600 12509 13362 15101
5800 12678 13570 16101
6000 12915 13691 16997
6200 13177 13858 17686
6400 13493 13782 18130
6600 13811 13873 18437
6800 14049 14252 18639
7000 14275 14676 18820
7200 14557 14955 19084
7400 14548 15139 19333
7600 15815 15296 19576
7800 15566 15457 19744
8000 15991 15659 19885
8200 16362 15775 20005
8400 16779 16104 20077
8600 17207 16556 20148
8800 17748 17041 20237
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Load (kg)
Deformation Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark
1Division = 0.01 mm
SE-T1 SE-T2 SE-T3 SE-T4
9000 16088 17448 20220
9200 18380 18109 20232
5400 18580 18335 20234
9600 18733 18562 20203
9800 18795 18697 20178
10000 19012 18772 20127
10200 19285 18873 20025
10400 19471 19179 19893
10600 19651 19364 19667
10800 19789 19563 19441
11000 19926 19752 19150
11200 20023 19854
11400 20103 20027
11600 20125 20127
11800 20175 20201
12000 20180 20248
12200 20214 20287
12400 20222 20307
12600 20178 20342
12800 20142 20350
13000 20045 20321
13200 19930 20226
13400 19725 20214
13600 20117
13800 20066
14000
max 20229.5 kg. 20351.9 kg. 20272.2 kg.
fail 19771 kg. 19657 kg. 20000 kg.
remark Woriaud1 max Wardaur) max | Wariausdl max

W10




=
MAHUIN N. !lﬁﬂ\‘lﬂ'lﬂﬂ!ﬁ‘l]‘i’;ﬂgﬁﬂ'liﬂﬂﬂﬂ‘]] NINATOUIIAN

Load {kg)
Specimen 1 Specimen 2 Specimen 3 Specimen 4
Deformation Remark
1Division = 0.01 mm
WF-T1 WF-T2 WF-T3 WF-T4

100 359 528 423 384 tested date : 31/01/08
200 691 841 528 485

300 935 1074 B22 659
400 1287 1521 1035 919

500 1790 2330 1374 1083
600 2600 3491 1936 1331
700 3651 4367 2767 1620
800 4498 5187 3851 2002
900 5260 5931 4663 2435
1000 6016 66825 5421 2895
1100 6907 7666 6313 3432
1200 7613 8515 7178 3920
1300 8733 9432 8033 4362
1400 9609 10343 8914 4790
1500 10451 11155 9800 5206
1600 11212 11863 10632 5653
1700 11868 12532 11399 5968
1800 12444 13076 12143 6313
1900 12946 13500 12842 65623
2000 13346 13880 13432 6893
2100 13746 14235 13842 7130
2200 14040 14539 14352 7350
2300 14345 14831 14687 7543
2400 14604 15097 14992 7735
2500 14838 15340 15271 7919
2600 15041 15574 15519 8057
2700 15225 156802 15740 8212
2800 15437 16015 15948 8338
2900 15643 16239 16145 8461
3000 15848 16449 16340 8590
3100 16034 16649 16509 8728
3200 16202 16786 16670 8820
3300 16385 16975 16847 8933
3400 16586 17141 16588 9059
3500 16784 17335 17134 9197
3600 16959 17495 17288 9326
3700 17151 17690 17470 9446
3800 17347 17898 17649 9575
3500 17517 18090 17852 a701
4000 17695 18286 18035 9835
4100 17883 18461 18359 10032
4200 18058 18650 18768 10212
4300 18235 18831 18959 10296
4400 18598 19013 19148 10384
4500 18873 19205 19341 10463
4600 18936 19668 18502 10557
4700 19019 19903 19651 10671
4800 19113 20052 19820 10720
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Load {kg)
) Specimen 1 Specimen 2 Specimen 3 Specimen 4
Deformation Remark
1Division = 0.01 mm

WF-T1 WF.T2 WF-T3 WF-T4
4900 19242 20117 19963 10831
5000 19390 20273 20143 10935
5100 19549 20480 20358 11044
5200 19835 20695 20632 11165
5300 20136 20892 20815 11283
5400 20411 21211 21022 11403
5500 20632 21404 21240 11521
5600 20858 21404 21342 11635
5700 20994 20897 11786
5800 21308 20893 11912
5800 21539 12009
6000 21458 12136
6100 21685 12245
6200 21913 12381
6300 22148 12562
6400 22356 12704
6500 22563 12843
8600 22766 12974
6700 226970 13040
6800 23196 13129
6900 23315 13244
7000 23976 13353
7100 18736 13476
7200 7169 13618
7300 13768
7400 13974
7500 14120
7600 14275
7700 14471
7800 14845
7600 15131
8000 15313
8100 15441
8200 15627
8300 15670
8400 15963
8500 16100
8600 16297
8700 16513
8800 16726
8900 16987
8000 17146
3100 17327
9200 17519
9300 17263
9400 17871
9500 18045
5600 18211
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Load (kg)
. Specimen 1 Specimen 2 Specimen 3 Specimen 4
Deformation Remark
1Division = 0.01 mm
WF-T1 WF-T2 WF-T3 WF-T4
9700 15613
9800
8900
10000
max 23350.1 kg. 21496.5 kg. 21364.2 kg. 18330.3 kg.
fail 18351 kg. 19359 kg. 17452 kg. 15300 kg.
remark Wauder1 max WIMadoA1 max | Woriaudt max | Woudusn max
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Load (kg}
Specimen 1 Specimen 2 Specimen 3 Specimen 4
Deformation Remark
1Division = 0.01 mm
WE-T1 WE-T2 WE-T3 WE-T4
100 692 652 B65 957 tested date : 31/01/08
200 903 968 1074 1214
300 1184 1272 1264 1634
400 1570 1738 1528 2234
500 2145 2552 1840 3132
600 2978 3686 2236 4148
700 4037 4431 2661 4881
800 4799 5204 3158 5552
900 5521 5951 3742 6372
1000 8367 6762 4198 7233
1100 7241 7624 4642 8051
1200 8077 8427 5084 8958
1300 8943 9154 5481 9792
1400 9763 9966 5988 10675
1500 10674 10696 6374 11350
1600 11376 11241 6724 12158
1700 12035 11742 7064 12737
1800 12570 12166 7338 13252
1800 13059 12545 7564 13794
2000 13416 12826 7756 141565
2100 13785 13108 7954 14530
2200 14077 13337 8112 14870
2300 14417 13531 8271 15194
2400 14744 13717 8420 15486
2500 15036 13886 8575 15735
2600 15305 14029 8718 15973
2700 15554 14186 8871 16184
2800 15815 14343 9012 16420
2900 16043 14512 9145 16641
3000 16268 14701 9283 16879
3100 16477 14878 9410 17122
3200 16696 15024 9554 17322
3300 16914 15194 9688 17520
3400 17126 15330 9843 17739
3500 17314 15498 9956 17947
3600 17546 15635 10099 18142
3700 17764 15785 10230 18343
3800 17981 15954 10370 18524
3900 18186 16097 10522 18690
4000 18367 16254 16750 19246
4100 18550 16423 10874 19412
4200 18749 16573 10995 19590
4300 19007 16711 111156 19795
4400 19154 17066 11266 19945

HNl4




o £
MAHUIN N !!ﬁﬂx‘lﬂﬁ“lﬂﬂ‘ﬁi’)gﬁﬂﬁ‘ﬂﬂﬂt‘ﬂ] NI NATDLUTIANG

Load (kg)
Specimen 1 Specimen 2 Specimen 3 Specimen 4
Deformation Remark
1Division = 0.01 mm

WE-T1 WE-T2 WE-T3 WE-T4
4500 19345 17224 11381 20134
4600 19250 17275 11535 20359
4700 19963 17364 11667 20558
4800 20145 17510 117498 20774
4900 20217 17679 11834 20971
5000 20309 17894 11945 21167
5100 6227 18206 11954 21565
5200 18335 12002 21618
5300 18471 12085 6645
5400 18664 12100
5500 18870 12231
5600 19075 12248
5700 19244 12384
5800 10400 12420
5800 12445
6000 12516
6100 12676
6200 12794
6300 12902
6400 13014
6500 13117
8600 13163
6700 13274
6800 13447
5900 13554
7000 13607
7100 13742
7200 13864
7300 14016
7400 14145
7500 14253
7600 14332
7700 14567
7800 14691
7900 14838
8000 14935
8100 15250
8200 15606
8300 15704
8400 15886
8500 16047
8600 16245
8700 16424
8800 16487
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Load (kg)
Specimen 1 Specimen 2 Specimen 3 Specimen 4
Deformation Remark
1Division = 0.01 mm
WE-T1 WE-T2 WE-T3 WE-T4
8300 16611
9000 16942
9100 17067
9200 17228
9300 17415
9400 4640
9500 2251
9600
8700
9800
9800
10000
max 20336.2 k_g_. 19252.3 kg. 17481.6 kg. 21799.1 kg.
fail 17253 kyg. 17500 kg. - 18000 kg.
remark WINHIFT max Randad1 max | Aoudvd max WINaIA1 max
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MARNIN A, srEIMNaiudoyanInadel : faaulinvesTagnaaeusida

Stress in Outer

Type of Width.b | Depthd Span of Length of Weight Load (kg.) Center Deflextion {cm) Fiber {kg/cm2)
Specimen {mm) {mm) Support | specimen {gm.) Proportional Proportional Proportio Remark
(cm) {cm.) Deform ! Ultimate X Ultimate <. | Ultimate
Limit Limit nal Limit

SF-B1 75 35 70 80 - - 24558

SF-B2 75 35 70 80 - - 2626.2

SF-B3 75 35 70 80 - - 2588.4

SF-B4 - - - - - - .

SE-B1 75 35 70 80 3815 - 2515.6

SE-B2 75 35 70 80.1 3232 - 2594.6

SE-B3 75 35 70 80.1 3236 - 2667.9

SE-B4 - - - - - - -

WF-B1 76 38 70 79.8 3230 - 3161 kg.

WF-B2 76 38 70 79.8 3118 - 2803.2

WF-B3 76 385 70 79.8 2694 - 2178.3

WF-B4 76 38 70 79.8 377 - 2720

WE-B1 76 38.25 70 79.8 2960 - 2904.8

WE-B2 76 385 70 79.8 3069 - 3501.2

WE-B3 76 38.5 70 79.8 2915 - 28271

WE-B4 76 385 70 79.8 3032 33335




SIARUIN N, l!i’fﬂ»ﬂﬂ'l‘i'l\‘llﬁ‘l.l’l,j’ﬂyﬁﬂﬁ’ﬂﬂﬂﬂﬂ NIINATDLUTIAA

Center Load (kg.)
Deflection {x Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark
0.01mm.) 5F-B1 SF-B2 SF-B3 SF-B4
200 981 578 563 tested date : 24/01/11
400 1815 1398 1276
600 2304 2228 2168
800 2447 2589 2529
1000 2381 2601 2543
1200 2272 2439 2413
1400 2215 2293 2303
1600 2138 2209 2203
1800 2083 2141 2150
2000 2025 2108 2105
2200 1969 2053 2075
2400 1936 2011 2044
2600
2800
3000
max 24558 kg. 2626.2 kg. 2588.4 kg.
fail 2301 kg. 2371 kg. 2360 kg.
remark Womdae1 max | Wandiosin max | Woudarl max
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MANUIN . L!ﬁﬂﬂﬂ'l?'l@!ﬁil‘l!l)ﬂyﬂﬂ'ﬁﬂﬂﬁﬂ‘ll M INATOVHIIAR

Center Load {kg.)
Deflection {(x Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark
¢.01mm.) SE-B1 SE-B2 SE-B3 SE-B4

200 1887 1549 1367 tested date : 6/02/11
400 2367 19881 1932

600 2505 2210 2285

800 2447 2436 2511

1000 2354 2545 2633

1200 2261 2579 2656

1400 2197 2558 2612

1600 2146 2514 2528

1800 2125 2453 2457

2000 2091 2410 2414

2200 2045 2352

2400 2285

2600 2262

2800

3000

max 2515.6 kg. 2594 .6 kg. 2667 .9 kg.
fail 2027 kg. - -

remark Woudarii max | Wewdest max | Wownadady max
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MAKUIN B UEAINTISIBTLTEYIN INATEY :NITNATBULIIFA

Center Load (kg.)
Deflection (x Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark

0.0tmm.} WF-B1 WF-B2 WF-B3 WF-B4
100 1676 803 B6O 1049 tested date : 3/02/08
200 1846 1033 1022 1283
300 2027 1257 1185 1453
400 2181 1386 1326 1664
500 2325 1567 1434 1853
600 2495 1758 1566 2031
700 2637 1914 1683 2171
800 2799 2078 1789 2312
900 2940 2216 1869 2447
1000 3062 2338 1957 2547
1100 3120 2449 2004 2644
1200 3117 2553 2064 2678
1300 3194 2636 2103 2603
1400 3209 2700 2138 2644
1500 3240 2757 2145 2671
1600 3292 2783 2156 271
1700 3314 2734 2139 2715
1800 3308 2655 1660 2736
1800 3266 2617 1255 2783
2000 3233 2610 1214 2811
2100 3174 2551 2821
2200 2915 2561 2826
2300 2558 2844
2400 2554 2836
2500 2547 2846
2600 2335 2839
2700 2621
2800 2550
2800
3000
max 3351.8 kg. 2803.2 kg. 2178.3 kg. 2869.4 Kg.
fail 3161 kg. 2553 kg. 2121 kg. 2720 kg.
remark Wuriaus1 max Wondurt max | WamdadT max Wariaud? max

fail finvu fail Alautu fail Aauu fail Hlauau
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MARHIN . llﬁﬂw‘lﬂﬁﬁlﬁ‘l.l'i’}}ﬂyﬂﬂﬁﬂﬂﬁa‘l.l :MINATOUNIINA

Center Load (kg.)
Deflection (x Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark

0.01mm.) WE-B1 WE-B2 WE-B3 WE-B4
100 970 1517 1242 1488 tested date ; 3/02/08
200 1176 1743 1377 1639
300 1356 1945 1572 1850
400 1529 2091 1773 2004
500 1704 2269 1948 2166
600 1867 2453 2049 2318
700 2023 2626 2192 2510
800 2174 2755 2329 2677
900 2310 2909 2449 2817
1000 2430 3043 2571 2953
1100 2531 3145 2666 3058
1200 2609 3234 2760 3155
1300 2684 3315 2633 3225
1400 2727 3351 2672 3246
1500 2763 3409 2715 3302
1600 2731 3469 2745 2885
1700 2771 3195 2701 2905
1800 2790 3275 2696 2927
1900 2769 3263 2711 2947
2000 2825 2931 2637 2952
2100 2835 2618 2937
2200 2857 2540 2844
2300 2901 2500 2867
2400 2872
2500 2831
2600 2379
2700 1621
2800
2900
3000
max 2904.8 kyg. 3501.2 kg. 2827.1 kg. 3333.5 kg.
fail 1789 kg. 2887 kg. 2701 kg. 3000 kg
remark Wandvrt max | Wondadt max | Wandedn max Waudosi1 max

fail Alaudu fail Aauu fail Fauiu fail Aauru
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MARUIN N. waasmNaiudeyamnaaey: naaulinvesiagnageunsuion

Typa of Cross Sectional Area (mm?) 2 x Cross Length of Weight Load at Rupture{kg) Shearing Stress Eﬁﬁ“z)
Specimen 1 2 3} Average Area (cm?) specimen (gm.) Deform Ultimate Load | Deform point | Ultimate Load Remark
9 (cm.} point P

SF-51 - - - 4712 9.424 80 - - 12443.3 tested 23/01/08
SF-52 - - - 4712 9.424 80 - - 11355.7 tested 23/01/09
SF-§3 - - - 4712 9.424 80 - - 11683.4 tested 23/01/10
SF-54 - - - 4712 9.424 80 - - 10653.2 tested 23/01/11
SE-S1 - - - 4712 9.424 80 - - 10632 tested 23/01/13
SE-S2 - - - 4,712 0.424 80 - 10254 10552.6 tested 23/01/14
SE-S53 - - - 4712 9.424 80 - - 12422 tested 23/01/15
SE-S4 - - - 4712 9.424 80 - - 11332.8 tested 23/01/16
WF-S1 38x76 3Bx76 - 38x76 28.88 80 - - 10817.4 tested 23/01/18
WF-S2 38.5x76.5 | 38.5x76 |- | 38.5x76.25 29.35 80 - - 10752.8 tested 23/01/19
WF-83 3Bx76 38x76.5 | -| 38x76.75 29.16 80 - - 94259 tested 23/01/20
WF-S4 38x76 38x76 - 38x76 28.88 80 - - 10614 .4 tested 23/01/21
WE-S1 38.5x76 38.5x76 | - 38.5x76 29.26 80 - - 12977.2 tested 23/01/23
WE-S2 38.5x75.5 | 3I8x75.5 | -| 38.25x75.5 28.88 80 - 123086 13066.6 tested 23/01/24
WE-S3 38x76 38.5x76 -| 38.25x76 29.07 80 - 11849 12566.8 tested 23/01/25
WE-54 38.5x76 38x75.5 | -|38.25x75.75 28.97 80 - 11555 12152 .4 tested 23/01/26
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MAIN N, uaaImafivdeyansnagey: quaninvesTagmageuniinody

Type of Cross Sectional Area (mm®) Weight of Gauge Load (kg) Stress (kg/cm?)
Specimen 1 9 3 Average Specimen Length Deform Yle‘ld Ultimate Deform Yield Ultimate Remark
(gm) {cm) point Point Load point Point Load
B-C1 Bax101 84x101 - 84x101 4260 29.95 - 16238
B-C2 78x98 80x98 - 79x98 3826 30 - 137354
B-C3 81x101 82x101 - 81.5x101 4118 28.75 - 15052.4
B-C4 85x105 86x105 - 85.5x105 4536 29.75 - 11461.5
BE.C1 80x97 78x97 - TOx97 4047 29.65 - 12850
BE-C2 86x102 84x101 - 85x101.5 4870 30.45 - 119607
BE-C3 85x105 B4x102 - 84 5x103.5 4658 28.85 - 11758.9
BE-C4 85x109 86x105 - 85.5x107 4885 30.45 10819




MAKLIN A, KEAIATTIUAVTDYINITNATOY : NISNAABLNTIBANITINDDY

Center Load (kg.)
Deflection {x Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark

0.01mm.} B-C1 B-C2 B-C3 B-C4
20 686 521 564 tested date 18/02/08
40 837 524 572
60 50-7968 1046 539 612 aulu fail a1 max
80 1370 542 786 nasAauntmiouua
100 12331 1988 544 1016
120 2739 545 1306
140 6084 550 1835
160 150-15069 7443 553 2679
180 9113 563 3432
200 16220 10371 568 6572
220 11556 762 7795
240 12529 964 8898
260 250-15590 13249 1234 9934
280 13643 2069 10581
300 13743 13721 7096 11171
320 13642 8976 11442
340 13544 10704 11401
360 13221 12370 11135
380 12574 13359 10784
400 11901 14239 10451
420 14794
440 15048
480 14591
480 14792
500 14459
max 16238 kg. 13735.4 kg. 15052.4 kg. 11461.5 kg.

Hf124
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Center Load {kg.)
Deflection (x Specimen 1 Specimen 2 Specimen 3 Specimen 4 Remark

0.01mm.) BE-C1 BE-C2 BE-C3 BE-C4
20 523 5559 1218 2067 tested date 18/02/08
40 540 6946 2145 2501
60 547 8232 4962 3162 ausu fail na9A1 max
80 551 9313 6493 5730 sasnauniaiouue
100 616 10287 7619 65338
120 1023 10946 8563 8169
140 1458 11509 9919 9164
160 2137 11796 10783 9923
180 2684 11943 11413 10554
200 3478 11956 11662 10798
220 5949 11697 11705 10797
240 7211 11423 11432 10574
260 8391 10945 11106 10163
280 9630 10548 10791 9772
300 10781 10031 10438 9294
320 11721
340 12373
360 12756
380 12842
400 12697
420 12341
440 11780
460
480
500
max 12850 kg. 11960.7 kg. 11758.9 kg. 10819 kg.
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mminazesfimile wiangiwssnmiia A 36’ Thee’

Ultimate Compressive Stress 4000 Ksc 924 Ksc ('iJ‘LJ'IIEI‘FE_Ju)

Ultimate Tensile Stress 4000 Ksc il

Yield Compressive Stress 2500 Ksc i

Yield Tensile Stress 2500 Ksc 1l
Ultimate Shear Stress 1250 Ks¢ 146 Ksc (ﬂu?ﬂl?ruu)

Proporsional limit Compressive Stress 11J§ 443 (mmmﬁ"uu)

Proporsional limit Bending Stress Tl 924 Ksc ('Uu?luﬁvt;u)

i v 3 = ' o o
meme - 1. N1 9INAsg I ASTM Tasfmuadins reninanudassaonaadl

A1 Nu@eIIanEE N I Numanurazlsziana R g ASTM

dszinn

- e J
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ANYWZNITIFIIU

A 36

Carbon-steel shapes, plates,
bars with yielding strength
about 250 MPa

Welded, riveted, and bolted construction;
bridges, buildings, towers, and general structural

purposes

AS53

Welded or seamless pipe, black
or

galvanized

Welded, riveted, and bolted construction;
primary use in building, particularly columns

and truss members

A 242

High-strength, low alloy
shapes,

plates, bars

Welded, riveted, and bolted construction;
bridges, buildings, and general structural
purposes; atmospheric-corrosion resistance
about four times that of carbon steel; a

weathering steel

A 441

High-strength, low alloy
manganesevanadium

steel shapes, plates, bars

Welded, riveted, and bolted construction but
intended primary for welded construction;
bridges, buildings, and other structures;
atmospheric-corrosion

resistance about two times that of carbon steel

AS14

Quenched and tempered plates
of high yielding strength up to
700 MPa

Intended primarily for welded bridges and other
structure; welding technique must not affect
properties of the plate, especially in heat-

effected zone

- a aw 4 o - 5w a
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Storage
Storage Conditions /
Shelf Life

24 months from date of production if stored properly in original unopened,
sealed and undamaged packaging, in dry conditions at temperatures
between +5°C and +30°C. Protect from direct sunshine.

Technical Data

Chemical Base Epoxy resin,
Density 1.90 £ 0.1 kg/l{part A) (at +23°C)
1.90 1 0.1 kg/ (part B) (at +23°C)
1.90 £ 0.1 kg/t {part A+B mixed) {at +23°C) {evacuated)
Sag Flow On vertical surfaces it is non-sag up to 15 mm thickness. {According to EN

1799)

Layer Thickness

30 mm max.

When using multiple units, one after the other. Do not mix the following unit
until the previous one has been used in order to avoid a reduction in handling

time.

Change of Voiume

Shrinkage:

Hardens without shrinkage.

Thermal Expansion
Coefficient

Coefficient W;
59 x 10® per °C (Temp. range +23°C - +60°C)

{According EN 1770)

Thermal Stability

Heat Deflection Temperature (HDT):

HDT = +49°C (7 days / +23°C)

{According to 1ISO 75)
(thickness 10 mm)

Mechanical / Physical
Properties

Compressive Strength

(According to DIN EN 196)

Curing time +10°C +23°C +30°C
1 day 25-35 Nimm? 45 -55 Nimm? 50 - 60 N/mm?
3 days 40 - 50 N/mm? 55 -65 N/mm? 60 - 70 N/mm?
7 days 50 - 60 N/mm? 60 -70 N/mm? 60 - 70 N/mm?
Flexural Sirength (According to DIN EN 196)
Curing time +10°C +23°C +30°C
1 day 11 - 17 N/mm? 20 - 30 N/mm? 20 - 30 N/mm?
3 days 20 - 30 N/mm? 25 - 35 Nimm? 25 - 35 N/mm?
7 days 25 - 35 N/mm? 30 - 40 N/mm? 30 - 4C N/mm?
Tensile Strength {According to 1SO 527)
Curing time +10°C +23°C +30°C
1 day 2 - 6 N/mm? 6 - 10 N/mm? 9 - 15 N/mm?
3 days 9. 15 N/mm? 17 - 23 N/mm? 17 - 23 N/fmm?
7 days 14 - 20 N/mmg? 18 - 24 N/mm? 19-25 mem’J

Hel 2

Sikadur®-31CF Normal 2/5



Bond Strength (According to EN ISO 4624, EN 1542 and EN 12188)
. Curing time Temperature Substrate Bond strength
1day +10°C Concrete dry > 4 Nl'mm? *
1 day +10°C Concrete moist > 4 N/mm? *
- 1 day +10°C Steel 6 - 10 N/mm?
. 3 days +10°C Steel 10 - 14 N/mm?
3 days +23°C Steel 11 - 15 N/mm?
3 days +30°C Steel 13 - 17 N/mm?
*100% concrete failure,
E-Modulus Tensile:
~ 5'000 N/mm? {14 days at +23°C) (According to ISO 527)
Compressive:
~ 4600 N/mm? (14 days at +23°C) (According to ASTM D695)
Elongation at Break 0.4 £0.1% (7days at +23°C) (According to 1SO 75)

Strength Development

Confirm the strength development by producing cubes on site and testing

them for compressive and flexural strength.

System
Information

Application Details
Consumption/Dosage

The consumption of Sikadur®-31 CF Normal is ~ 1.9 kg/m? per mm of

thickness.

- Substrate Quality

Mortar and concrete must be older than 28 {depends on minimal requirement
of strengths).
Verify the substrate strength (concrete, masonry, natural stone).

The substrate surface (all types) must be clean, dry and free from
contaminants such as dirt, oil, grease, existing surface treatments and

coatings etc..
Steel substrates must be de-rusted similarto Sa 2.5,
The substrate must be sound and all loose particles must be removed.

Substrate Preparation

Concrete, mortar, stone, bricks:

Substrates must be sound, dry, clean and free from laitance, ice, standing
water, grease, oils, old suiface treatments or coatings and all loose or friable
particles must be removed to achieve a laitance ‘and contaminant free, open
textured surface.

Steel:

Must be cleaned and prepared thoroughly to an acceptable quality i.e. by
blastcleaning and vacuum. Avoid dew point conditions.

Other surfaces {polyester, epoxy, glass, ceramic):
On these substrates pre-apply Sikafloor®-156 (primer) and then, "wet on
wet” apply Sikadur®-31 CF Normal.

Sikadur® -31CF Normal. 3/5
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A Samnsey of Tareaco EIFS i

Produnt Fanadon kg™ | mm thickness

Styrofix Adhasive 2.5 1.5mm

Styrobond OP | Basecoat and skimcoat 50 3.0mm !
i ]

Penetrating Primer §Primer 0.1 .- !

Terracoat Excal/Granute ;Decora_tjve_ Finish 25 -.__-i 1.5mm

{ Terrashine Super Eggshell | Top-coat Dz I -
#otam

o 16X16mm vertical noiched frowel application of Styrofic will kelp creaie drainage channels
which will allow any moisiure ingress to drain away.,
2 Silprime can be used as an anti-efilorescence primer on concrate substrates prior to the
- application of Styrofix.

» The trowelon gradas of Terracoat are the most suitable grades for EIFS to achieve the
required filn-build of 1.5mm (2.5kg /).

3 Kilmvime
Proserties :
It is a siane sioxane based penetrating primer for concrete surfaces.
lt binds the substrate to give a solid base for vecorative finishing coats. It penetraies

into the subslrate; creating a hydropisobic zone into which liguid water cannot enter,
thereby preveating eifforescence from reaching the swiface and debonding the final

finish.

Binder : Sitane siioxane / acrylic

Drying Time c-2rs

Toxicity : Non-toric

Specific Gravily c 102

Coverage kg/m? 0.1 - 0.2xg/m” dzpending on surface parosity
Application Method  : Brusht /rollei / spray

Packaging ;4 kg and 20 kg jerricans

HA G
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3 Styroiix

Properties : :
An adhesive for the Terraco EIF S which provides excellent adhesion between substrate

and expanded or extruded polystyrene panels. Also suitable for use with mineral fibre

boards.

Appearance : Fine grey powder

Mixing ratio : By weight: 4.5:1 with water
Specific Gravity : 1.7 (paste)

Pot life :3hrsat 25T

Coléurs : Grey

Adhesion to concrete ; 1 MPa
Material consumplion : 1.7 kg/m2/mm thickness
Packaging : 25 kg paper sacks

ol e o — L ]
aStyrohond 2F

Properties :
The basecoat for the Terraco EIFS, it provides a water resistant, Rexible basecoat for
embedding glass fibre mesh on top of which the EIFS finishing caat is applied.

Appearance : Fine powder

Mixing ratio : By weight: 4.5:1 with water
Specific Gravity - 1.7 {paste)

Pot life :3hrsat25T

Colours : Grey / White

Adhesion to concrete ; 1 MPa
Matarial consumption ; 1. 7kg/m2/mm thickness
Packaging : 25kg paper sacks

ahnsulation Beairds

Type and specification of insulation board may vary depending on application. ferraco
EIFS products can be used with expanded polystyrane, extruded polystvrene or
rinaral wool insulation boairds.

See nppendix.

HfL7



Technical Data

wMechanical Fasteners

Plastic fasteners should be used to avoid thermal bridging.

See appendix.

. wFibre Mesh

Material: Afkaii resistant glass fibre mesh.

2
Weight: 145 - 160 g/m
Mesh Size: 5.0 mm x 8.0 mm

Seo appendix.

» Panetrating Primer

Properties :

An alkali resistant primer which penetrates into the substrate to provide a sm_md base
for applying the finishing coat.

Binder

Drying Time
Specific Gravity
Coverage kg/mz
Application Method
Packaging

: Acrylic

:1-2hr3

: 1.02 (Clear), 1.28 {White).
:0.lkg/m’

: Brush / roller / spray

: 1 US gallon and 5 US gaflon cans

s Terracoat Excel / Granuls

Properties :

Ready-mixed acrylic based coatings. Terracoat Excel and Granule are textured
coatings developed for use in areas with extreme climatic conditions such as the
tropics, where high humidity is prevalent. They provide a grooved/granular finish and
can be applied with different techniques to give a variety of patterns.

Product

Binder

Thinning
Specific Grawty

: Acrylic based textured coating
: Acrylic

: Water, if required

: 1.7 {Excel), 1.7 (Granule).

Material consumption : 2.5kg/m2 { Excel), 2.5kg/n { Granule)

Application Method
Drying Time
Flame Spread

: Trowel
:3-4hrs
:Ciass 0 ASTM EB4-8IH

BN L d abkadan
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Technical Data

aTerrashine Super Eggshell

Properties :
Acrylic/silicone based topcoat available in a range of colours. .
Terrashine Super provides the system with excellent resistance to moisture, UV and is

highly dirt pick-up resistant,

Product : Acrylic/silicone
Thinning : Water, if required
Specific Gravity :1.25

Material consumption : 0.2kg/m?

Apglication - : Rofler/spray in 2 coats
Drying Time :1-2hours

Packaging : 20kg

Appen&:’x

insuiation hoards:

The suitability and specification of insufation boards may vary depending on the

requiraments of the application.
The mould injected Expanded Polystyrene (EPS) insulation boards with the following

specificatton.
Properties Density 25 kg/m?; Thickness 5cm
Metic tnperal
Test Method i b3 tmies | Vot (EHD) Tesi Method 25 1s12mweams | Value [EHD}
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