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TYPE OF TEST

TEST SPECIMEN

CLIENT

DATE OF TEST
TEST MACHINE

TEST METHOD

TEST RESULTS

FACULTY OF ENGINEERING
. CHULALONGKORN UNIVERSITY
FIRE SAFETY RESEARCH CENTER.

DETERMINATION OF THE FIRE RESISTANCE OF NON-LOADBEARTNG
ELEMENTS OF CONSTRUCTION

Smart Block 18x20x60cm

The specimen is a 3 m x 3 m wall consisting of 10 cm x 20 cm x 60 cm Smart Blocks connected
with each other by 3 mm thick moriar.. The block wall was covered -with 10 mm thick plastering
mortar on both the exposed and unexposed sides. The details of the - spec:[men are shown In
Appendix C. The specimen was provided and installed by the client.

Smart Concrete Company Lumted
11 Moo 9. Tumbon Nhono—mm

© Ampure Banbung, Chonburi 20220

.

“Thatland

" December 1, 2007

Lafge-scaic 'vcrt‘ical furpace (Fire Tester IIT) at the Fire Safety Research Center, Depariment of

- Civil Engineering, Chulalongkorn University (Thailand). The furnace is capable of producing a

standard tejuperature-time relationship according to several fire resistance standards including
BS476 Part 20: 1987. : :

The testing procedures follow the British Standard BS 476: Fire tests on building materials and
structiires . i i

BS 476 Part 20: 1987 : Method for determmat:on of the fire rcs1stancc of clemmts of constmctaon
(generdl prmmples) ‘

" BS. 476 Part- 22: 1987 : Methods for determmat:on of the fire- re51stance of non- loadbmrmo

elements of construction Section 5: Determination of the fire resistance of partitions.

The non-lvadbeariag clemom of construcion described above has o lire fesisance of cach
criterion for the period stated:
( I'he test results are good only tor the specunen tested. )

Criteria F ire Resis:tance Remarks
{(hr:min)

The test was terminated. The average temperature of the

Insulation 4:01 . | unexposed face of the specimen did not exceed 140°C above
' its initial value of 32°C.

The test was terminated. No visible sign of damage or leak of
Integrity 4:01 .| the specimen and no passage of flame or gases hot enough to

ignite the cotton pad.

(Associat
On Behalf o

Date: December 26

Tested by : ....... Ry

Fire Safety Research Center, Facully of Engineering, Chulalongkormn Umiversity
Phayathai Road, Pathumwan, Bangkok 10330, Thaitund. Tel: (662) 251-8336 Fax: (662) 251-8337
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APPENDIX A: TEMPERATURE OF THE FURNACE AND THE SPECIMEN"

Furnace Temperature {°C)

Time : : =
thrminssec)|  pq P2 P3 P4 B5 P& P7 P8 PO Average
0:00:00 74 131 68 69 94 IECE - 79 ) 66 83
0:05:00 . 594 661 448 537 680 518 - 543 513 - 526 ‘569
0:10:00 694 719 550 651 . 766 724 638 535 636 . 569
0:15:00 760 778 823 727 832 794 708 713 691 736
0:20:00 806 823 683 774 863 836 757 763 755 784
0:25:00 833 - 843 722 810 891 864 791 800 786 815 -
0:30:00 854 866 751 835 208 881 816 824 812 839
0:35:00 880 894 781 8R0 934. 906 843 853 839 866
0:40:00 898 912 807 880 947 820 861 870" 860 884
0:45:00 915 921 829 898 955 936 880 888 882 900
0:50:00 936 941 847 918 980 956 . 500 209 . 894 .a20
0.55:00 946 454 &bo g1 988 963 - 910 y23 - 915 933
1:60:00 958 968 879 Ga43 998 974 922 934 925 ‘944
1.05:60 968 977 895 G54 1007 984 935 G45 937 956

1:10:00 985 950 912 470 1019 999 949 961 952

1:15:00 900 1000 919 975 1022 1004 ') 955 | 965 9586
1:20:00 1004 1010-. 932 988 1033 .1 1015 .| 957 979 067

1:25.00 1010 1015 948 999 1045 . t022 |. . ov7 950 964

1:80:00 1021 1925 | 956 100/ 1048 1032 | 987 1000 992

4:35:00 1028 1031 966 1013 1053 1036 994 1003 1000

1:40:00 1033 1041 977 1024 1062 1044 1003 1014 1008

1:45:00 1037 1044 984 1029 1068 1046 1008 | 1021 | 1008

1:560.060 | 1045. | 1054 992 1036 1072 1053 1016 026 |- 1019

1:55:00 1054° 1063 1001 1044 " 1082 | ~ 1080 1022 n3a 1028

2:00:00 | 1061 |" 1085 | 1009 1052 1084 1067 1030 1043 1036

2:05:00 1063 1067 1014 |- 1056 |- 1088 | 1071 |- 1035 | - 1046 1038

2:10:00 1068 1078 - 1020 1060 1691 1074 1032 | 1051 | 1048 °
21500 .| 1o7s . qoes ) 4023, o706 1102, . 1084 1048 1062 i052

2:20:00 1081 1088 1035 1073 .| 1105 1086 1052. |. 1065 1061

2:25:00 1088 | 1094 1039 1077 1107 1091 1058 1067 i064

2:30:00 1093 1098 1046 1084 1112 1095 1063 1075 1069

23501 1097 1100 1054 1084 1119 11014 ipRa L 1nad 1nTo

2:40:00 1102 1105 1059 1094 1122 1105 1073 1086 | 1077

2:45.00 1108 1108 1085 1098 26 1 a0 ] o io7rs ] to8r | 1087 |
2:50:00 1111 1113 1069 1102 1129 1112 1082 1094 1086

25500 1113 1118 1072 1105 1131 1115 1085 1007 1092

3:00000 1120 1122 1081 1112 1137 1123 1093 1104 11901

3:01:00 1120 1124 1081 1113 1136 1124 1095 1105 1102

3:02:00 1122 1126 1082 |. 1113 1142 1125 1094 1107 | 1098

3:03:00 1122 1128 - 1083 1115 1145 1126 1095 1109 1100

3:04:00 1125 1128 1083 1115 1141 1126 | 1097 1107 1106

3:05:00 1125 1129 1086 1116 1144 1126 1096 1108 1100

3:06:00 1127 1130 1085 1116 1144 1128 1097 1108 1103

3:07:00 1125 1131 1087 1117 1140 1126 1098 1109 1108

3:08:00 1925 1128 1086 1117 1145 1127 1099 1110 1105

3:09:60 1127 1130 1088 1118. 1145 1128 1098 .| 111t .| 1102

3:10:00 1927 1132 1087 1118 1145 1129 1099 1111 1104

3:11:00 1127 1131 1087 1119 1145 1129 1099 1113 1102

3:12:00 1129 1128 | 1088 1119 1144 1130 1101 1111 1105

3:13:00 1127 1135 1089 1120 1144 1130 4101 1112 1108 1119
3:14:00 1128 1133 1091 1121 1146 1130 1102 1112 1104 1119
3:15:00 1130 1131 1003 1122 1147 1133 1103 1114 1108 1120
3:16:00 1133 1135 1093 1123 1149 1133 1104 1115 1111 1122
3:17:00 1132 1134 1093 1124 1149 1134 1105 1117 1109 1122
3:18:00 1132 1136 1095 1125 1150 1134 1106 1118 1112 1123
3:19:00 1133 1138 1096 1125 1151 1135 1107 1119 1113 1124
3:20:00 1135 1137 1006 1126 1151 1135 1106 1120 1114 1124

L
E‘: ;rgmprasit)

tsting Officer




Reference No. FSRC-_047/50

Page 4 of 16

Time _ Furnace Temperature (°C)

(hrminsec) -P1 P2 P3 P4 ] PG PY - P8 |- PO Average
d:21:00 1135 1139 T 1126, |- 1151 - 1137 . 1108 - 1119 | -111f 1125
3:22:00 1134 1138 1096 1127 11583 1137 1108 1121 1111 1125
3:23:00 1138 1140 1008 1127 1153 1137 1109 1121 - 1112 - 1126
1:24:00 1137 1142 1098 1128 1154 1138 1109 1123 11141 1127
3:25:00 37 1139 - 1100 11249 1155 1139 1110 1123 1114 - 112f
3:26:00 1137 1139 1100 1129 " 1155 1139 1110 1123 1114 1127
3:27:00 1140 1143 1102 1132 1158 1141 1112 1125 1118 1130
3:28:00 - 1140 1147 1104 1133 1159 1142 1113 1127 1117 1131
3:29:00 1145 1147 1105 1134 1153 1145 i115 1127 1118 1133
3:30:00 1143 T1a7 1106 | 1135 | 1160 1144 1116 1127 1121 {1133 |
3:31:00 1145 1147 1106 1136 - 1160 - 1144 1117 1129 1124 1134
3:32:00 1144 1148 107 1136 1161 1145 1117 1130 1123 1134
3:33:00 1147 1147 1108 1137 1162 1147 1118 1131 1123 1136

| 3134000 | 1147 1148 | 1109 1138 1163 1146 1118 [ 1131 |- 1122 | 1136 _

- 3:35:00 1147 1149 - 1109 1138 | - 1163 1146 1119 1131 1122 1136 -
3:36:00 1150 1152 1111 1139 . 1163 1149 1120 1133 © 1128 1138
3:37:00 1150 1152 1112 1141 1166 1149 1122 1134 1128 - |- 1139
3:38.00 1149 1155 112 1141 1164 1150 1122 1134 1128 1139

- 3:39:00 © 1149 1153 1114 1142 1164 “ 1150 1123 1135° 1129 - 1140 -
3.40:00 1150 1151 1115 1142 1167 1151 1124 1136 1125 1140
3°41-00 1150 1151 1113 1141 1165 1150 1122 1134 1127 1139
3-42-00 1150 1152 1113 1141 1164 - 1149 1123 1134 - 1128 | "1139
3:43:00 © 1149 1154 1115 1142 1163 - 1148 1i22 - 1135 1132 1140
3-44-00) 1149 1154 1115 1142 1163 1148 1122 1135 1132 AL
3:45:00 1149 1153 1115 1142 1166 1149 1123 1136 1127 1140
3:46:00 1152 1150 1115 ~ 1142 - 1165 - 1151 1124 1135 1128 - 1140
34700 1154 1159 117 1145 - 1170 11564 - 1127 138 | " 113% | 1144
3:48:00 1154 ~ 1162 1117 t146 t171 1155 1128 1140 1134 7 | 1145
3:49:00 1157 1159 1119 1148 1172 1156 1129 1142 1132 1146
3:50:00 1157 . 1157 1122 1149 1173 1157 1129 1143 | 1133 . 1147
3:51:00 1157 11567 1122 1149 1173 11567 -~ 1129 1143 | 1133 | 1147
3:52:00 " 1158 1161 1124 1151 1174 1159 1132 1145 1137 1149
3:53:.00 1158 . 1161 . 1124 . 1151 1174 1159 1132 1145. |. 137 . 1149 .
3:54.00 1160 1162 1124 1157 1173 1159 1133 1144 1141 1149
3:55:00 1161 1162 1125 1151 1176 1159 1133 1144 1135 1149
3:56:00 1160 1163 123 & 1151 1173 1160 132 1144 1139 | 1149
RET-NN 1460 1100 117F 147 1471 110N 1174 1418 1140 110
3:58:00 “ 1160 1163 1125 1152 1175 1160 1133 1145 - 1138 1150
3:59.00 1160 1165 1125 1152 1177 T 1161 1134 1147 7 113D 1151
4.00.00 1160 1165 1125 | 1152 1177 1161 1134 1147 -] - 1139 1151

| 401:00 | 1162 | 1164 1127 | 1154 | 1176 | 1162 1136 | 1146 | 1142 | 1152

{Mr. §1tt %ﬂphopﬁg Promprasit)

Authénized - Festing  Officer
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Authiorized 4 éstifig Officer

. Specimen Temperature (°C)
Time
{br:min:sec) A B C D E F G H 1 T Max. | Average
: : - - : ‘ S {A-J “(A-E)
0:00:00 © 33 "33 32 32 33 33 33 31 az 32 33 32
0:05:00 33 33 -35 32 33 33 33 32 32 32 35 33
0:10:00 33 33 .49 32 33 . 33 33 32 32 . 3s .| 49 35
0:15:00 33 33 59 35 33 34 33 32 32 | 78 78 40
0:20:00 34 34 68 42 33 - 45 34 32 37 g2 92 45
0:25:00 36 42 75 54 38 59 36 38 48 94 04 52
0:30:00 42 60 8t 68 49 66 42 48 61 96 | 96 61
0:35:00 50 71 83 79 62 70 50 56 70 97 o7 69
£:40:00 68 | 80 86 90 83 77 B4 68 81 o7 97 79
0:45:00 82 85 o0 94 95 84 75 76 87 © 98 - 98 87
0:50:00 91 87 . 93 45 98 89 84 81 91 98 98 | 91
0:55:00 94 - 89 85 95 98 94 87 84 92 98 | 98 93
1:00:00 |, 94 . 89 95 g4 57 93 88 85 93 = 97 - 97 97
1:05:00 92 87 94 92 a7 93 88 85 92 - a7 97 a2
1:10:00 91 86 93 91 9% 90 . 88 86 92 96 . 95 91
1:15:00 © 90 85 92 90 96 88 . 89 86 . 92 95 - 96 90
1:20:00 | 88 B4 90 a0 94 86 88 85 92 95 .95 89
1:25:00 85 83 87 | 83 | g3 85 | 88 | 85 92 94 94 | 88
1:30:00 82 R 84 88 91. 84. . 88 85 91 94 -~ | . 94 87
1:35:00 80 81 82 87 89 84 87 a5 90 94 94 aa
1:40:00 .79 80 81 86 88 83 87 85 89 94 94 85
1:45:00 78 79 80 a6 86 83 87 B4 89 a4 - 94 a5
1:50:00 77 78 79 84 - 85" 84 - 87" 84 -89 - S04 94 - g4 -
1:55:00 77 7 70 &3 84 - 84 . ) 52 38 93.. ]..93 . 83.
2:00:00 77 78 79 82 83 84’ 85 82 88 [.. 93 . 93° 83
2:05:00 77| 78 | 78" 82 83. 84 . B85 81. 87. .83, ] .93 83
2:10:00 77 - 77 .79 81 - 82 84 -84 80 36 I~ Y 82
2:45:00 77 77 79 81 82 B4’ s 79 85 o2 92 182
2:20:00 78 77 79 81 82 84 - - B4 - - 80 - 84 92-- |- 92 82
2:25:00 78 77 "79 81 82 - 85 33 80 84 92 92 - 82
2:30:00 78 77 79 81 82 84 83 80 84 | 92 | @92 82
Loow. U0 I i oU G (=% o4 G G o4 - b s [=¥4
2:40:00 79 17 80 81 82 84 82 8t 84 g2 I o2 82
Z:45-00N B4 78 - &N R1 a3 RA rR? a1 4 a1 a7 a
2:50:00 79 . 78 . 80 81 83 ‘84 B2 81 B4 . 93 93 B3
2.55.00 80 8 gl B 83 84 B3 82 85 04 L) [1X]
3-00-00 80 78 &1 81 a3 84 R3 a2 85 a4 - 94 23
3:01:00 80 78 81 82 83 85 83 82 85 94 94 53
3:02:00 80 78 81, 82 83 85 83 82 85 - 94 - 94 83
3:03:00 80 78 81 82 83 85 83 82 85 94 94 83
3:04:00 80 78 31 82 83 85 83 82 85 04 94 83
3:05:00 80 78 81 82 83 85 83 32 85 G4 94 83
3:06:00 80 78- 81 82 83 85 83 82 85 94 94 83
3:07:00 80 78 81 82 83 85 83 82 85 94 94 83
3.08:00 80 78 81 82 83 85 83 82 85 94 . 94 83
'3:09:00 80 78 81 82 83 85 83 82 85 g4 || 94 83
3:10:00 80 78 81 82 83 85 83 82 85 04 94 83 "
3:.11:00 80 78 .81 82 83 85 83 82 85 94 94 83
3:12:00 80 78 81 82 83 a5 83 82 85 94 94 83
3:13:00 80 78 81 a2 83 85 83 82 85 04 94 83
3:14:00 80 78 81 82 83 85 83 82 85 94 94 83
3:15:00 80 78 81 82 83 -85 83 82 85 94 . 04 B3
3:16:00 80 78 81 82 83 85 83 82 85 o4 94 83
3:17:00 80 78 81 82 83 85 83 82 85 94 94 83
3:18:00 80 78 81 82 83 85 83 82 85 04 94 83
319:00 80 78 81 B2 83 85 83 82 85 94 94 83
3:20:00 80 78 81 B2 83 85 83 B2 85 94 94 83
N
g4
Pk
Sendys
............. DALY LTSS
(MriSatthiphong Promprasit)
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Time Specimen Temperature (°C)
eyine Max. Average
(hermincsec) A B C D E F G H ] J (A-D) (AE)-

3:21:00 80 78 81 82 83 85 83 §2 85 94 94 83
3:22:00 80 78 81 §2 83 85 83 82 85 94 94 83
3:23:00 80 78 81 82 83 85 83 82 85 94 04 83
3:24:00 80 78 81 a2 83 85 83 52 85 04 Q4 83
3:25:00 80 78 81 82 B3 85 83 82 85 94 94 83
3:26:00 a0 78 81 82 B3 85 83 82 85 94 94 83
3:27:00 80 78 81 82 83 85 83 82 85 94 94 83
3:28:00 80 78 81 82 83 85 83 82 85 94 G4 83
3:29:00 80 78 B1 82 83 85 83 82 85 94 g4 83
3:30:00 80 78 81 82 83 85 83 82 85 94 04 83
3:31:00 80 78 81 82 83 85 83 82 85 94 G4 83
3:32:00 B0 78 81 82 33 85 a3 52 a5 94 94 83
3:33:00 80 78 81 82 83 85 83 82 85 94 94 83
33400 80 7a R’ a2 e AR 83 " 85 04 a4 "3
3:35:00 80 78 81 g2 83 85 83 82 B5 D4 94 83
3:3600 80 78 21 B2 23 85 83 a2 85 94 92 73|
3:37:00 80 78 81 82 83 B85 83 82 B5 54 94 83
3:38:00 80 78 1 82 33 85 83 g2 85 94 94 23
3:39:00 80 ‘78 81 82 83 85 83 82 85 94 94 | 83
3:40:00 B0 78 81 82 83 85 83 82 85 94 94 83
3:41:00 80 78 81 52 83 B85 83 82 85 94 94 83
2.42:00 B0 78 81 82 83 35 33 82 85 94 94 83
3:43:00 80 78 81 82 83 85 83 82 85 94 94 83
3:44.00 80 78 . 81 32 83 85 83 82 85 94 94 33
3:45:00 80 78 81 82 83 85 83 82 85 94 94 83
3:46:00 80 78 B1 B2 83 85 83 82 85 94 94 B3
3:47:00 a0 78 81 82 83 85 83 82 85 94 94 83
2:48:00 80 78 81 2 3 85 83 02 o 94 94 33
3:49:00 80 78 81 a2 83 85 83 B2 a5 94 94 53
3:50:00 80 78 81 82 83 85 83 82 85 94 94 83
3:51.00 80 78 81 g2 83 85 33 82 85 94 94 83
3:62.00 80 78 81 g i 2 03 2 85 04 04 3
3:53:00 80 78 81 82 a3 B5 83 82 85 94 94 83
35400 B 78 81 82 83 a5 83 82 85 94 94 83
3:55:00 80 78 81 82 83 85 83 82 85 94 94 83
3:66.00 80 78 81 82 a3 85 83 82 B85 94 94 83
a.0/.uy [:¥] /g Gl 74 §3 83 83 [+ 74 5] 4 94 83
3:58:00 80 78 81 82 83 85 83 82 85 94 54 83
3:59:00 80 78 81 B2 83 B8h 83 B2 8&h 04 G4 8%
4:00:00 80 78 81 82 83 85 83 82 85 94 94 83
4-01-00 A0 748 B1 B2 23 85 B3 82 85 94 94 33

o
......... ;

hong; B;rognprasit)

(Mr. Sitehi

Authotized- Testng Officer
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Figure A-1: Details of the furnace

prasit)
Diticer
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| | | |
| | |
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2 &1 -+
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l B : |
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AL c l B
: . | 0.75
@ | Q I T
D -~ E .
o 0.75
J
~ |

' 3.00 '

Unit in meters

Figure A-2: Location of thermocouples on the specimen




eference No. FSRC-047/50

APPENDIX B: OBSERVATIONS

Page S 0of 16

/6%:45 \
T ‘ (2y 029

(/5"/[ 43

_ (])'Q_] s .

~

(3“_%3 2

.

g o

‘No. | (hriizfn) Obsgrv,gtiops
1 0:15 Horizontal cracking of the unexposed surface of the specimen
2 0:29 Cracking of the top-right corner {(unexposed face) of the specimen
3 0:32 Additional cracking of the top-right corner (unexposed face) of the spécimen
4 1:30 Continued cracking of the unexposed surface of the specimen
5 1:45 Cracking of the corners of the specimen
6 4:01 The test was terminated.
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APPENDIX C: DETAILS OF THE SPECIMEN

.Ial'l 15l‘l.1-254!
mgolA musnummlmumnmau uu’m:ﬂu

Figure C-1: Details of the specimen (as provided by the client)
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Firs testing.detail for-Smart Block size 0.10x0.20x0.60 em -

Ixi mwatlwuth two Si&éé_fpl"a!s}ering; R
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 “Reinforced Detail

‘Simart Blogk 10.0x20.0x60:0 e, -

1:0 cr. plastering morar

0.3 em. masaon

‘mortar. -

- Section A-A

Figure C-1 (éontinued): Details of the specimen (as provided by the&glient

:
D . O3 em masondymorar:
- ;

i/,,

| SectionB-B - -

St

T ,.-}_',"r'ié """ o
(Mr. Sigthiplong | Epﬁfprasut)

Authorized - Iestrg, *Otticer
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PR |

i P BRI L

Figure D-1: The specimen during testing

M

1:15 hrs
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(k) 2:30hrs | () 2:45 hrs

Figure D-1 (continued): The specimen during testing

(Mr. Sitg_f}x?“php;ng if"rg_i:‘xiprasit)
Authorized Festing Officer
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xSV ‘«wﬁf

Figure D-2; The spécimen after testing




