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DECK FLOOR SYSTEM
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SYNOPSIS

Staff of the British Steel Corporation, Swinden Laboratories, have successfully carried out a BS476:Part
20 fire test on an unloaded four-part concrete/steel deck floor system under contract to the Steel
Construction Institute.

Temperature profiles through the various concrete floor/steel deck/beam assemblies were recorded for 120
mm deep lightweight and normal density concrete floors used in conjunction with two types of profiled
steel decking - PMF CF46 and Super Holorib steel decks.

- The test assembly was designed to give a 1} h fire rating, and, after successfully achieving this, heating
was continued to 105 min at which time the lightweight concrete on the PMF CF46 steel deck suddenly
exploded causing the test to be terminated. This aspect will be further commented on by SCI in the final
contract report.
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INDICATIVE FIRE TEST ON COMPOSITE CONCRETE/STEEL
DECK FLOOR SYSTEM

1. INTRODUCTION

The British Steel Corporation, Swinden Laboratories, wasv contracted by the Steel Construction Institute
to carry out a BS476:Part 20 fire test on an unloaded composite concrete/steel deck floor system.

The object of the test was to obtain temperature profiles throughout the four floor assemblies which
comprised two types of steel deck, PMF CF46 and Super Holorib, filled with either 120 mm of normal
density or lightweight concrete after stud welding through the deck to two 406 x 178 mm x 60 kg/m
universal steel beams which were protected with Mandolite P20 to give them 1% h fire resistance.

This report gives details of the design and construction of the test assembly and also contains the
temperatures measured during the heating penod of the test.

2. FABRICATION OF TEST ASSEMBLY
2.1 o Steel Beams -

Two 4. 8 m 1ong 406 x 178 mm x 80 kg/m, BS4360:Grade 43A universal beams were modified to contain
three 6 mm wide ¢uts which passed through their upper flanges and webs to a depth of 200 mm at the mid-
span position and also 900 mm on each side of the centre (Fig. 1(a)). The purpose of the cuts was to provide
thermal breaks in the steel beam. Lifting eyes were also welded onto the upper flange of each steel beam
at 3 m centres (Fig. 1(b)).

22 Steel Decking

Two types of profiled steel decking were laid across the two steel beams at 1. 5 m centres, such that both
halves of the floor were symmetrically supported and the deck profiles were positioned at right angles to
the steel beams (Fig. 1(c)). One of the steel decks comprised Super Holorib which is a profiled galvanised
sheet steel decking of 1.2 mm nominal thickness which was 610 mm wide by 3200 mm long as supplied by
Richard Lees Ltd. The other steel deck type comprised a trapezoidal profiled galvanised sheet steel
decking supplied by Precision Metal Forming Ltd. and referenced CF46 and was of 1.2 mm nominal
thickness supplied in sheets 900 mm wide by 3200 mm long. '

The steel decking was fixed together w1th ste: ”po -rivets at 600 mm centres and the joint between the

twe types cut to suit and fixed together th g}mél ve ."The steel decks were attached to the steel beams
with headed shear stud connectors Type HS 00 of size 19 mm diameter by 100 mm long which were
stud welded through the deck into alternate troughs (Fig. 2) by Studwelders Ltd.

o

8. ", INSTRUMENTATION
3.1 Concrete

Six areas were selected within each of the four segments at the positions shown in Fig. 3 and within these
areas 118 thermocouples were sited at different depths and positions relative to the steel deck profile as
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shown in Fig. 4. The thermocouples were welded, bare wire chromel/alumel glass fibre insulated and
sheathed which were assembled into rigid grid formations to enable accurate siting at their respective
positions. Each frame of the grid was first glued into position with quick setting Araldite, the
thermocouple depths were then set and the concrete carefully packed around them (Fig. 5).

The unexposed surface temperatures were monitored using the recommended standard technique which
comprised of a chromel/alumel bare wire thermocouple brazed to a copper disc inserted between an
insulating pad and bonded to the surface of the concrete.

Pt !
Eight thermocouples were attached to the steel decks, two in each segment at posutmn A, at the concrete
interface. These thermocouples were spot welded to the deck surface.after remoying: the galvamsed layer
and were also held in position with a small self tapping screw (Fig. (@)« it .+ 4 .

Four thermocouples were embedded into two shear stud connectors.im, segments containing normal
density concrete (CF46 deck) and lightweight concrete (Holorib: deqk) ‘at; the head apd the mid- helght
shank positions (Fig. 6(b)). . ; , o

3.2 ‘ Reinforcement Mesh

Four additional pieces of reinforcement mesh, fabricated from 5 mm dlametar r@ds, were mcluded in
segments of lightweight (Holorib) and normal density concrete (CF46), two in each The dimensions,
locations of the grids and thermocouple positions on the mesh are shown in Figs. 7and 8.

33 Steel Beams

A total of 32 chromel/alumel Type K mineral insulated, inconel sheathed thermocouples were attached to
the steel beams in areas under each of the four concrete floor segments. Each segment contained one
thermocouple on the lower flange, three on the web and four on the upper flange, two of which were in
areas where the voids in the steel deck profiles were not filled with fire protection materials. All the
thermocouple positions are given in Fig. 9. '

&

3.4 Furnace Gas

Five thermocouples were used to monitor the furnace gas temperature, three (1-3) of which were,
positioned between the beams at 1 m intervals along the centreline of the assembly, level with the lower
flange and one on either s1de (4-5) between the furnace wall and lower flange on a central axis 230 mm
from the lower flange of the beam,

4  CONCRETECOVERING =~ | SR

A schematic layout of the concrete/steel decking test arrangement is given in Fig. 3. Both the ste8] décks
were shuttered to form four equal segments to be filled with two different types of concrete. Bul mlxed
normal density BS8110:Grade 25 concrete was cast into two diagonally opp051te segt xeﬁtﬁ’w l"x
11ghtwe1ght Lytag aggregate concrete was mixed (44 Lytag:1 Portland cement) on site an %t iﬁ‘t y {l}é
remaining segments. ?‘;:’% e
bl

Each quarter of the floor area was reinforced with a steel mesh BS4483 reference A142, positioned at a
distance of 25 mm from the top surface. The concrete was thoroughly compacted by a 256 mm poker type
v1brator which was continuously used during casting until the expulsion of air l;ubb 8, ha, practically
ceased (Figs. 10 and 11). The concrete depths of 120 mm were achieved by scraping an 'tWWellmg of the
surplus concrete (Fig. 10(c)).

The normal den81ty concrete was cast on the 17th March 1987 and the 11ghtwe1ght concrete was cast the
following day which allowed the internal shuttering to be removed between the éegments and a layer of
ceramic fibre fitted (Fig. 11(a)) to thermally isolate the different segments.
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Four standard 150 mm test cubes were sampled during the casting of each concrete type. Two cubes from
each batch were used for compressive strength assessment, after 7 days and on the day of the test, the
results are given in Table 1. The remaining two had five faces masked with a chlorinated rubber paint
and weighed every two weeks to monitor curing.

The concrete floor assembly was left to cure approximately 18 weeks before testing. During the first
6 weeks it was outside of the laboratory but covered by a polythene tent, having adequate ventilation.
The assembly was then moved indoors for the remaining 12 weeks, for conditioning within the testing
area. Moisture contents were measured using the Concrete Master meter which involves inserting two
probes into 6 mm diameter holes drilled to the depth required at approximately 25 mm centres.
Measurements made on the day of the test are presented in Table 2 and indicate that the average
moisture content of the normal density concrete was 4.8% and 5.1% for the lightweight.

After oven drying at 105°C, the test cube samples of the normal density concrete were found to exhibit a
moisture content of 3.4% while the lightweight concrete contained 6.2%.

8. PROTECTION OF STEEL BEAMS

Prior to spraying the cuts in the steel beams were packed tightly with ceramic fibre blanket (Fig. 12) and
the voids between the beam and steel decks were packed with mineral fibre (Rockwool), following normal
site practice. The 406 x 178 mm x 60 kg/m universal beams were sprayed with Mandolite P20 during the
week commencing 18th May 1987 by Mandovals Ltd. to provide 1} h fire resistance (Fig. 13(a)). The
coating thicknesses of the protection are shown in the following table.

Lower Flange, mm Web, mm
Mean Min. Max. Mean Min. Max,
Beam 1 29.8 22 34 29.8 24 35
Beam 2 30.5 28 32 27.5 22 33

Prior to testing the two designated voids in each segment between the deck and beam had their protection
cut out and the infill removed to expose the upper flange (Figs. 13(b) and (c)) while leaving a 10 mm thick
lip of protection above the flange surface.

A small area of protection adjacent to the furnace support on one beam was damaged while positioning it
in the furnace bt this was repaired by bonding a piece of ceramic fibre blanket to the area.

Oven drying the spray sample trays revealed that the Mandohte P20 coating on the day of the test had a
moisture content 6f 10% and a density of 376 kg/m3.

6. - RESULTS OF FIRE TEST

o
e

20.
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The outputs from all the thermocouples were recorded every 60 s by the BSC Compulog computer
controlled data aquisition system and the data stored on floppy disks.

The test was originally designed for a period of 1} h fire resistance. However, it was agreéd with
Mr. G.H. Newman of the Steel Construction Institute that, provided the sample remained sound after 90
min, he'z'a\ting should continue to 120 min,

The following general observations were made during the test:-

Min
15 Floor starting to hog longitudinally
20 Slight amount of moisture visible on the unexposed face of
the lightweight slabs
27 Floor sagging towards the central vertical joint by about 20
mm
28 Transverse hairline cracks appearing on both normal density
and lightweight segments at 4 and 4 length. positions (see
Fig. 14(a)) . '
29 Slight amount of moisture on surface of normal density
concrete
37 Much more moisture on lightweight than normal density
slabs (see Fig. 14(b)) ‘
54 Piece of ceramic fibre blown out of longitudinal joint over
CF46 deck which distorted the deck slightly (see Fig. 15)
( 80 Moisture almost dried up on the surface of both types of
concrete slabs ‘
90 The ends of the individual concrete slabs curving upwards
due to the expansion of the soffit
103 the CF46 decking separating from the lightweight concrete
adjacent to the longitudinal perimeter wall
105 The lightweight concrete on the CF46 deck suddenly

exploded in above area (Fig. 16) which resulted in large
pieces of concrete being thrown around the laboratory. Test
was discontinued. (Further commentary on this aspect will
be made by SCI in the final contract report.)

The normal density concrete appeared to be still in close contact with the CF46 deck after the test as was
also the case with both types of concrete on the Holorib deck.

The results of the heating rates obtained from all the thermocouple outputs are presented in Tables 3
to 21. : N
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7. CONCLUSIONS

A BS476:Part 20 fire test on an unloaded, four part, concrete/steel deck floor assembly has been
successfully carried out by staff of BSC, Swinden Laboratories on behalf of the Steel Construction
Institute.

The outputs from all the thermocouples were satisfactorily recorded throughout the test providing
temperature profiles for 120 mm deep floors made up of normal density and lightweight concrete with
both Super Holorib and PMF CF46 steel floor decks.

C.K. Moxon
Technician

G. Thomson
Investigator

R.R. Preston
Manager,
. Rails and Sections Department

J. Lessells
Research Manager -
General Steel Products

EJF



TABLE 1
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COMPRESSIVE STRENGTH RESULTS

Density Compressive Strength
Concrete Type Age Days kg/m3 MN/m2
Normal Density 7 2340 28.5
Normal Density 126 2360 45.0
Lightweight 7 1960 38.0
Lightweight 126 1970 55.0
TABLE 2

MOISTURE CONTENTS ON DAY OF TEST

Moisture Content, %
and Depths Below Surface
Concrete Type
30mm | 60mm | 85mm
Normal Density 317 4.7 6.1
Lightweight 3.8 5.2 6.5




FURNACE GAS TEMPERATURES

TABLE 3

TINE TEMPERATURE (C)
(nin) FURNACE GAS
1 2 3 4 b}
0.0 23 23 23 22 23
1.0 566 619 575 499 53
2.0 378 413 392 359 367
3.0 422 446 LL) 403 419
4.0 395 652 611 544 565
5.0 370 621 592 524 549
6.0 565 619 593 543 557
7.0 574 628 599 545 561
8.0 380 629 606 352 563
9.0 602 653 619 547 586
10.0 11 665 628 557 573
1.0 636 694 6595 575 399
12.0 645 700 458 575 601
13.0 671 724 484 588 607
14.90 478 730 693 590 608
15.0 495 749 FaARl 609 623
16.0 bl 763 729 633 626
17.90 732 781 743 636 638
18.0 753 797 767 661 655
19.0 764 813 776 487 679
20.0 765 812 778 L1 478
21.0 786 829 795 709 483
22.0 782 834 795 713 897
23.0 797 841 797 727 715
24,0 787 843 806 718 699
25.0 793 841 809 717 498
2640 798 843 810 730 714
27.0 798 833 820 727 712
28.0 802 B4 820 737 734
29.0 806 8460 823 737 734
30.0 809 845 823 750 733
3.0 815 875 831 760 738
32.0 827 878 839 773 745
33.0 827 884 850 784 752
34.0 838 890 843 N 747
35.0 835 889 852 766 753
36,0 837 885 863 767 749
37.0 841 897 862 792 743
38.0 842 899 860 787 755
39.0 850 899 848 787 766
40.0 850 703 864 801 767
41,0 857 Pt 870 808 780
42.0 855 915 867 793 784
43.0 8o 912 874 799 796
44,0 844 703 875 805 777
45.0 872 914 88t 800 786
45.0 875 920 887 811 799
47.0 875 926 886 817 802
48.0 887 922 888 818 804
49.0 889 923 881 824 806
90.0 894 925 893 829 810
51.0 89 927 889 824 818
52.0 891 937 894 832 813
53.0 894 938 894 843 822
94.0 900 941 709 8M 825
95.0 897 938 704 839 835
56.0 910 41 708 849 835
57.0 908 950 711 853 838
58.0 910 741 914 849 825
59.0 913 949 915 856 LT
60.0 914 946 920 855 836
62,0 917 956 930 845 843
64,0 926 963 927 876 Bé1
66,0 934 966 933 872 B44
68.0 743 965 939 888 848
70.0 741 969 733 890 848
72,0 747 975 738 890 877
74.0 952 979 959 897 881
76.0 957 782 961 894 893
78.0 959 992 968 711 890
80.0 962 991 975 914 894
82.0 | 945 992 976 924 892
B4.0 974 1001 978 927 905
86.0 97% 997 985 933 705
88.0 976 1008 986 934 711
90.0 983 1012 991 938 919
92,0 987 1017 993 740 927
94.0 794 1020 995 948 932
96.0 998 1019 993 946 937
98.0 ] 1001 1026 1001 952 939
100.0 | 1003 1032 1006 960 943
102.0 | 1007 1031 1007 963 947
104.0 {1012 1036 1012 964 953
105.0 ] 1015 1037 1015 76b

957

RS/RSC/510244/1/87/D
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TABLE 4 .
HEATING RATES OF GROUP A IN NW CONCRETE WITH PMF DECK
T
TINE |- TEMPERATURE (L) TENRERATURE (C)
(nin) CONCRETE POBSITION At CONCRETE POSITION A2
2 3 8 10 11 12 14} 2 3 8. 10 11 12 14

0.0 21 21 21 21 2 21 21 21 22 W 22 21 22 22
2.0 21 21 21 21 21 3l 2 3l 22 22 22 21 22 22
4,0 21 21 21 2 21 21 21 21 22 22 22 22 22 22
6.0 21 21 21 21 22 21 21 21 22 22 22 22 2 2
8.0 21 21 21 21 23 22 21 22 21 22 22 23 22 21
10.0 21 21 21 21 24 23 2 22 21 22 22 24 22 jea]
12.0 22 21 21 21 27 24 21 22 22 23 22 27 23 21
14,0 22 22 21 21 30 26 2 23 22 23 22 29 24 21
16.0 23 22 22 22 33 28 21 25 22 24 22 32 25 20
18.0 24 23 22 22 36 30 22 t27 23 26 23 35 24 21
20.0 25 24 23 22 40 33 22 3 24 28 23 39 28 23
22.0 24 23 23 23 . 43 35 23 36 26 30 25 43 30 23
24.0 27 24 25 24 47 39 24 42 28 33 27 48 33 24
26,0 29 27 26 25 52 42 25 47 30 37 28 52 36 25
28.0 K3l 29 27 24 57 44 26 52 33 40 30 56 40 27 .
30.0 33 30 28 27 67 51 28 56 36 1] 32 81 44 29
12,0 35 32 30 28 85 60 30 60 39 47 34 64 48 3
34,0 1] 34 32 30 94 67 32 43 42 50 36 49 52 33
36.0 42 36 34 3 97 72 34 67 43 53 38 78 57 35
38.0 44 39 37 33 97 79 36 70 A8 54 40 86 63 38 ¢
40.0 51 42 4 34 97 78 39 74 51 40 43 ! 48 40
4,0 54 43 43 35 2] 79 40 76 53 42 44 92 70 42
42,0 56 45 45 36 97 80 41 77 54 63 45 94 72 43
43.0 59 47 - 47 37 97 81 43 79 36 63 44 97 74 45
44,0 &1 48 49 38 2] 82 44 80 57 67 48 97 76 44
45.0 43 50 51 39 98 83 45 82 59 49 49 97 78 48
46.0 44 52 52 40 98 85 47 83 60 70 50 98 79 49
47.0 . 53 54 4 98 84 48 84 62 71 S1 98 80 50
48.0 47 55 55 42 98 87 49 85 63 73 52 98 82 52
49.0 48 56 56 43 98 88 50 1 44 74 53 98 83 53
50.0 70 57 58 44 99 89 52 87 46 75 54 99 84 54
51.0 70 59 59 43 99 89 53 87 67 74 56 79 85 54
52.0 72 40 60 44 99 91 54 88 48 77 56 100 87 57
53.0 72 - 41 61 47 A4 91 55 88 69 78 57 100 38 58
54.0 74 62 62 48 100 92 57 89 70 79 58 101 89 40
55.0 75 43 63 49 101 93 58 ?0 71 80 59 101 90 Y
56,0 75 44 64 51 103 - 94 39 9 72 81 59 102 70 47
57.0 76 66 65 52 105 94 60 91 73 82 60 102 91 83
58.0 77 67 66 52 107 93 41 92 74 83 62 102 92 64
59.0 78 48 67 53 105 96 43 92 73 83 64 103 93 b4
60.0 79 69 68 54 109 97 43 92 74 84 64 105 93 47
41.0 80 70 &9 55 11 97 65 92 77 85 .Y 109 94 68
62.0 80 Al 70 56 113 98 b6 92 78 8% Y3 112 94 49
63.0 81 72 70 57 114 98 67 93 78 86 45 114 95 20
64,0 82 73 al 58 116 98 68 93 79 87 67 114 95 71
65.0 83 74 72 59 118 99 69 94 80 - 87 48 119 94 72
66.0 84 74 72 60 120 99 70 94 80 88 49 121 94 73
67.0 85 73 73 61 17 99 M 74 81 88 70 124 97 74
68.0 84 76 74 62 123 100 73 95 82 88 70 127 98 75
49.0 87 77 75 63 125 100 74 95 82 89 71 129 99 76
70.0 88 78 75 63 128 100 - 75 95 83 90 70 131 99 74
71.0 89 79 . 76 64 130 101 76 94 83 90 71 134 99 727
72.0 89 79 77 65 133 101 78 96 B4 N 72 136 100 78
73.0 90 80 77 b6 136 102 79 94 84 91 72 139 100 79
74.0 90 81 78 &7 138 102 80 96 85 91 72 141 100 80
75.0 91 82 79 67 140 103 81 97 85 92 73 143 101 Al
76.0 92 82 79 48 143 103 82 97 86 92 73 146 101 82
77.0 93 83 81 49 146 104 84 98 86 93 73 . 149 10t 92
78.0 94 84 81 70 149 104 83 98 87 93 74 151 101 83
79.0 94 85 82 71 154 105 86 97 87 93 74 153 104 94
80.0 74 :1) 82 71 153 106 87 98 87 74 74 156 101 85
81.0 95 86 83 72 157 107 a8 99 88 94 74 159 102 87
82.0 95 87 84 73 159 108 89 98 88 94 75 161 102 89
83.0 95 87 85 73 162 109 90 [1] 88 94 74 1463 102 92
84.0 173 88 83 74 165 110 90 98 89 95 76 166 102 . [ 1]
85.0 96 88 86 75 1468 1 91 99 89 95 77 1469 103 2%
86.0 97 89 86 76 171 112 92 99 90 96 77 171 103 97
87.0 97 ?0 87 76 174 13 93 98 90 98 78 174 103 97
88.0 97 90 87 77 177 114 93 100 90 99 77 176 104 98
89.0 97 (AR 88 77 180 118 94 100 70 99 78 179 104 989
90.0 98 1 88 78 183 116 95 100 91 100 77 182 105 98
91.0 98 92 88 79 185 17 96 100 91 100 79 184 105 928
92.0 98 93 89 79 189 119 96 101 92 100 79 187 104 98
93.0 98 93 89 80 192 120 97 101 92 100 79 190 107 94
94.0 98 94 90 80 195 121 97 101 93 100 79 193 108 99
95.0 98 94 90 81 198 123 97 102 93 100 80 . 194 109 949
96.0 99 95 90 82 201 124 98 102 93 100 80 199 110 99
97.0 98 94 ?0 82 204 124 98 102 94 100 81 201 i1 99
98.0 99 96 90 83 207 128 98 102 94 - 100 81 . 204 113 99
99.0 98 97 91 83 210 130 98 101 94 100 -] 207 114 99
100.0 98 98 91 83 213 132 99 101 95 100 81 210 118 99
101.0 98 99 M1 84 214 134 929 101 95 101 81 213 117 99
102.0 98 99 or 84 219 135 9 101 95 101 82 215 11¢ 99
103.0 98 99 1Al 84 223 137 99 104 94 101 81 219 121 99
104.0 98 100 91 85 226 139 99 101 96 101 82 222 123 99
105.0 98 100 91 85 229 141 99 101 94 101 82 225 125 99




TABLE 5
HEATING RATES OF GROUP B IN NW CONCRETE WITH PMF DECK

TENPERATURE (C)

TIHE TEMPERATURE (C)
(nin) CONCRETE POSITION B1 CONCRETE POSITION B2
2 6 8 12 14 2 [ ] 12
0.0 22 22 22 22 22 22 23 22 23
2.0 22 23 22 24 21 22 33 22 26
4.0 22 27 22 28 21 24 45 24 32
6.0 23 32 23 33 22 27 72 27 43
8.0 24 18 23 39 22 3t 96 30 37
10.0 26 44 25 LH] 23 37 103 35 &9
12.0 27 30 27 32 24. 44 108 42 81
14.0 30 57 29 59 23 36 111 49 93
16.0 32 63 3 1] 27 64 113 39 106
18.0 35 70 33 73 29 69 120 1] 108
20.0 40 78 37 81 3 71 133 72 110
22.0 44 94 42 87 34 73 147 77 13
24,0 47 10t 47 93 37 76 163 83 114
26.0 9 102 32 99 40 80 179 92 121
28.0 J4 102 56 102 44 84 196 93 129
30.0 57 1102 39 103 48 88 214 97 138
32.0 40 102 62 103 32 93 232 100 149
34.0 63 103 1] 104 38 97 251 102 162
36,0 66 103 70 107 65 102 269 104 17%
38.0 68 103 73 112 73 103 28% 104 187
40.0 71 105 76 118 80 103 300 104 200
41.0 72 107 77 120 82 103 308 104 206
42.0 74 110 79 123 83 103 315 104 213
43.0 75 112 80 127 84 103 322 104 218
44,0 76 15 82 130 85 103 329 104 225
45.0 77 119 83 133 87 103 336 104 231
46.0 79 122 . 84 137 87 104 343 105 237
47.0 80 126 86 140 89 105 349 105 243
48.0 81 130 86 144 90 107 356 106 249
49.0 82 134 87 148 7N 109 362 106 254
50.0 83 138 88 152 92 112 368 108 260
51.0 84 142 89 155 73 113 375 110 266
52.0 85 144 90 159 94 118 381 113 271
53.0 86 150 91 163 94 121 387 114 277
54.0 87 154 92 166 95 123 393 119 282
55.0 88 157 93 170 96 126 399 121 287
56.0 89 161 93 173 96 129 405 125 292
57.0 90 164 94 177 97 132 A 128 297
58.0 90 1468 95 180 97 135 47 13 302
59.0 N 172 96 184 98 138 423 134 308
60.0 92 175 94 188 98 140 428 137 312
61.0 93 188 97 192 98 143 434 140 317
62.0 93 182 98 196 99 1446 440 143 322
63,0 94 184 99 200 98 148 445 146 326
64.0 95 189 100 203 99 150 450 149 EED
65.0 96 193 100 207 99 152 455 152 336
66.0 97 194 100 211 99 155 461 154 340
67.0 98 200 100 215 100 157 466 158 345
68.0 98 203 100 218 100 159 an 161 350
69.0 99 207 100 222 100 161 477 163 355
70.0 100 210 100 224 100 163 482 166 360
71.0 101 214 100 230 100 163 486 169 365
72.0 101 217 100 233 100 167 492 172 369
73.0 101 221 100 237 101 170 497 1735 374
74.0 102 225 100 241 101 172 504 178 379
75.0 103 229 101 243 102 173 506 180 384
76.0 104 232 100 249 102 175 St 183 388
77.0 105 236 100 253 102 178 16 186 393
78.0 106 240 101 257 102 179 520 189 398
79.0 108 243 10 262 102 181 525 192 402
80.0 109 247 102 266 102 183 529 194 407
81.0 110 251 103 270 102 185 534 197 an
82.0 112 253 104 274 102 187 538 200 46
83.0 113 258 105 279 103 189 542 202 420
84.0 114 262 106 283 103 191 346 205 424
835.0 116 266 107 287 103 193 550 208 428
86.0 17 270 108 291 104 193 554 211 433
87.0 118 273 110 293 105 197 558 213 437
88.0 120 277 n 299 106 199 562 215 441
89.0 121 281 112 303 107 201 566 218 445
90.0 122 284 113 307 109 203 571 221 449
91.0 124 288 115 in 110 209 575 223 453
92.0 125 292 116 36 1 207 579 226 457
93.0 126 299 117 320 113 209 583 228 461
94.0 128 299 119 323 114 211 587 231 A4S
95.0 130 303 120 327 1135 213 a9 233 469
96.0 13 306 121 33 117 215 595 236 472
97.0 132 309 . 123 333 118 218 599 238 474
98.0 134 313 124 339 120 220 603 24 480
99.0 139 317 126 343 121 223 8907 243 484
100.0 136 320 128 347 123 224 610 244 487
101.0 138 324 129 351 125 227 615 248 491
102.0 139 327, 130 354 126 229 618 250 494
103.0 LR 33 132 358 128 231 622 252 498
104.0 142 334 133 362 129 233 626 255 501
109.0 144 338 135 365 134 236 630 257 305

RS /RSC/510244/1/87/D



HEATING RATES IN GROUP C IN NW CONCRETE WITH PMF DECK

TABLE 6

TINE TEMPERATURE (C) TENPERATURE ()
(nin) CONCRETE POSITION Ci CONCRETE POSITION C2
L) 12 14 14 2 12 14
0.0 23 22 22 23 22 23 22
2.0 23 23 22 23 22 26 22
4.0 22 26 22 22 25 33 23
6.0 23 3 22 22 28 44 26
8.0 23 37 22 22 34 56 30
10.0 24 44 23 23 40 68 34
12.0 25 55 24 23 51 81 43
14.0 27 74 26 23 68 93 52
16.0 28 87 28 23 72 102 63
18.0 3t 96 32 25 76 107 74
20.0 34 96 37 26 80 108 83
22,0 37 96 42 28 86 i 90
24.0 43 98 46 3 92 1135 96
26.0° 91 99 50 33 97 123 100
28.0 &1 100 53 37 102 134 102
30.0 65 101 S7 39 103 149 102
32.0 62 102 60 42 103 163 103
34.0 &0 103 64 43 103 177 104
36.0 81 105 [1] 48 104 191 104
38.0 &0 109 69 5t 104 209 104
40.0 61 15 72 93 107 220 105
41,0 62 118 73 54 " 227 104
42,0 62 123 74 56 13 234 108
43.0 62 127 75 57 120 24 1o
4.0 62 13t 76 58 125 249 114
45.0 62 135 77 59 130 256 118
46.0 62 140 77 60 134 262 122
47.0 63 146 78 é1 137 269 126
48.0 63 151 79 42 14 276 131
49.0 64 157 80 63 144 282 135
50.0 64 163 81 64 147 289 140
1.0 65 169 82 65 150 293 146
52.0 1) 174 83 [1] 153 301 15t
33.0 66 180 84 67 156 307 156
54.0 67 186 84 68 158 3t3 162
$5.0 68 192 83 68 161 318 167
56.0 7 197 85 72 164 324 173
97.0 73 203 835 73 167 330 179
58.0 75 209 85 74 170 335 1835
59.0 78 216 86 73 173 3N 191
60.0 77 222 86 75 175 344 197
61.0 79 228 87 76 177 352 204
62.0 79 233 87 77 180 357 210
63,0 80 239 88 77 183 363 216
64.0 81 244 a8 78 183 369 222
63.0 81 250 89 78 188 374 228
66.0 82 2353 90 79 191 . 379 233
67.0 83 261 90 79 194 385 239
68.0 85 266 91 80 194 N 244
69.0 86 272 91 81 199 396 250
70,0 87 277 92 81 202 401 255
71.0 89 283 93 82 205 406 260
72.0 89 290 93 82 208 M 265
73.0 90 296 94 83 21 46 270
74.0 9 302 94 83 213 421 274
75.0 91 307 94 . 84 216 425 279
76.0 93 312 95 85 219 430 284
77.0 94 317 96 86 222 436 288
78.0 96 322 97 86 225 440 293
79.0 97 327 100 87 228 445 297
80.0 98 332 102 87 232 449 302
81.0 99 337 104 88 234 454 306
82,0 101 342 106 88 237 4359 310
83.0 103 347 108 89 240 443 314
84,0 104 351 110 90 244 448 318
85.0 105 356 112 90 248 472 323
86.0 106 360 114 12| 230 476 326
87.0 108 363 16 91 254 480 330
88.0 107 370 118 92 256 484 334
89.0 110 374 120 92 261 488 338
90.0 i 378 122 93 264 492 342
91.0 13 182 124 94 268 496 346
92.0 113 387 126 94 270 500 350
93.0 114 k3 127 94 274 503 353
94.0 15 395 129 93 277 507 357
99.0 116 398 131 96 L8 511 360
96.0 117 402 132 97 285 914 364
97.0 119 405 134 97 288 5t 367
98.0 120 408 136 98 292 322 371
99.0 121 410 137 99 295 526 374
100.0 123 11 138 100 298 329 378
101.0 124 414 140 100 301 533 381
102.0 125 417 14 101 305 536 384
103.0 127 49 142 102 308 540 388
104.0 128 422 143 103 312 543 N
105.0 130 426 144 104 315 347 394
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TABLE 7
HEATING RATES OF GROUP A IN LW CONCRETE WITH PMF DECK
TIHE TENPERATURE (€) TENPERATURE (C)
tain) CONCRETE FOSITION Al CONCRETE POSITION A2
2 3 8 10 11 12 14 2 3 8 10 11 12 14
7.0 20 kJ| n kY] A} 70 b1} 21 il 1] 72 2T o3 i
2.0 20 21 20 22 21 20 20 21 21 21 22 21 20 20
4.0 20 20 20 22 21 20 20 21 21 21 22 22 20 20
6.0 20 21 20 22 23 20 20 21 21 21 22 23 20 20
8.0 20 20 20 21 25 20 20 21 21 21 22 26 21 20
10.0 20 29 20 21 29 20 20 22 21 21 22 29 21 20
12,0 2 20 20 22 32 21 20 23 21 21 22 33 22 21
14.0 21 21 21 22 37 21 20 25 21 22 22 37 23 21
16.0 21 21 21 22 44 22 20 27 22 23 22 42 24 21
18.0 22 21 21 22 50 23 21 3 23 24 22 49 26 1
20.0 23 21 22 22 57 24 21 34 23 25 23 57 29 21
22,0 24 22 22 22 64 25 2t 37 25 27 23 70 34 22
24,90 25 22 23 23 71 27 21 4 27 29 23 84 45 22
26,0 24 22 24 23 78 29 2 44 30 3 23 89 53 22
28.90 27 23 25 23 84 N 22 47 13 33 23 94 58 23
30.0 28 23 26 23 92 33 22 50 35 36 23 98 63 24
32.0 30 23 26 22 99 36 22 55 38 40 23 101 67 25
34,0 3 24 27 22 99 40 22 59 I3 43 23 101 70 26
36,0 13 24 29 22 99 43 23 43 44 44 23 102 73 27
38.0 35 25 30 22 101 46 23 47 48 48 24 102 7 29
40,0 37 24 32 22 100 49 24 70 51 50 -24 102 78 30
1.0 38 24 32 23 100 50 24 72 53 52 24 103 79 k1
42,90 40 27 13 23 101 52 25 74 54 53 25 103 81 32
43.0 I3 27 34 23 102 53 25 75 56 54 25 106 81 31
4.0 42 28 35 23 101 54 26 76 57 55 26 108 82 k]
45.0 44 28 36 23 102 1) 26 77 58 56 26 109 82 35
- 46,0 45 29 17 23 104 .57 27 78 60 57 26 "1 83 36
47.0 47 29 17 23 107 58 27 80 1 58 27 113 84 37
48,0 48 30 38 23 110 59 27 80 62 58 27 115 84 38
49.0 49 30 k{7 23 114 40 28 80 63 59 27 114 85 kft]
50.0 51 3 40 23 118 81 28 8t 44 60 28 117 Bé 39
51.0 52 ! 40 23 121 42 29 82 45 40 28 120 87 40
52.0 53 32 4 23 123 62 29 82 b4 1 28 123 87 4
53.0 54 32 42 23 124 44 30 83 67 62 29 127 87 42
54,9 55 33 42 23 128 44 30 83 8 42 29 130 89 43
55.0 54 34 43 23 132 45 31 84 49 63 30 133 N 7}
56,0 57 34 44 23 134 b4 k1] 84 69 64 30 137 9 45
57.0 58 35 45 24 138 67 32 85 70 45 3 140 92 44
58.0 59 36 45 24 143 48 32 85 71 45 N 144 95 47
59.0 40 16 46 24 147 69 33 85 71 b6 N 147 96 48
40.0 60 37 47 24 151 70 i S I 73 72 67 32 150 98 50
61,0 61 8 47 24 154 70 k] 84 72 67 12 152 99 52
62.0 62 18 48 24 158 71 34 87 73 48 32 155 99 55
43,0 63 39 49 25 161 72 35 87 73 68 33 157 99 57
64.0 63 40 49 25 164 73 34 87 74 69 33 160 99 58
65.0 64 M 50 25 167 74 ¥ 87 74 70 34 162 100 62
66,0 65 4 51 25 171 74 37 88 75 71 KT 164 100 64
67.0 65 42 51 26 174 75 I8 88 74 73 5 167 100 67
48.0 b6 43 52 26 177 76 I8 89 76 74 35 169 101 &9
49.0 47 43 53 26 182 7?7 39 89 76 75 5 173 100 72
70.0 48 44 53 26 187 78 40 90 77 .77 36 177 0 - 74
71.0 68 45 54 26 190 78 40 90 7?7 79 34 179 101 76
72.0 69 45 55 27 194 79 1 90 78 81 37 182 101 78
73.0 69 44 55 27 197 80 3 91 78 83 37 185 101 80
74.0 70 44 56 27 200 81 42 91 79 84 17 188 101 81
75.0 70 47 56 27 203 82 43 92 80 85 38 190 101 83
76.0 71 48 57 27 207 83 13 92 80 86 38 193 101 83
77.0 71 48 57 27 219 83 44 92 80 87 38 195 100 84
78.0 72 49 58 28 213 84 44 93 81 88 39 198 101 85
79.0 73 49 59 28 217 85 45 94 81 88 19 200 101 85
80,0 73 50 60 28 220 86 46 94 82 89 39 202 . 100 86
81.0 73 51 - 40 28 223 87 4 94 82 89 40 205 100 84
82,0 74 51 40 28 226 88 47 95 83 90 40 208 10 87
83.0 75 52 61 29 230 89 47 95 83 90 40 210 100 87
84,0 75 53 61 29 232 90 48 9 83 9 M 213 100 87
85.0 76 53 62 29 236 N 49 9 84 9 M 215 100 88
84.0 77 54 63 29 239 92 49 97 85 92 a 218 100 88
87.0 77 55 63 30 242 93 50 97 85 92 42 221 100 88
88.0 78 55 64 30 244 94 50 98 86 93 42 225 101 89
89.0 79 56 65 30 249 95 51 98 86 93 43 228 101 89
90.0 80 57 45 30 252 9% 52 99 87 94 43 23 1t - 90
91.0 8t 57 b4 30 256 97 52 100 87 94 43 233 101 90
92.90 81 58 67 k! 259 98 53 100 87 94 44 236 100 90
93.0 82 59 67 3 262 99 53 100 88 95 44 239 101 91
94.0 | 82 59 48 3t 245 100 54 101 88 95 44 242 101 9
95.0 83 40 69 32 269 102 55 102 88 95 45 244 101 91
96,0 84 61 &9 32 272 103 35 103 89 95 45 247 101 91
97.0 84 61 70 12 275 104 56 103 89 9% 45 249 101 92
98.0 85 62 71 32 278 105 57 104 89 96 44 252 101 92
99,0 86 43 71 33 281 107 57 104 90 96 44 254 101 92
100.0 87 63 72 33 285 108 58 105 90 9 4% 257 101 92
101.0 88 b4 73 33 288 109 59 106 9N 96 47 260 101 93
102,90 88 65 73 33 291 "M 59 106 91 97 47 262 101 93
103.0 89 65 74 34 294 112 40 107 9 97 47 245 101 93
1040 89 6 75 34 297 13 60 107 92 97 47 268 101 93
105.0 90 b4 75 34 300 14 o1 108 92 98 48 271 102 94
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HEATING RATES OF GROUP

TABLE 8
B IN LW CONCRETE WITH PMF DECK

TINE - TEMPERATURE (C) “TEMPERATURE (C)
tain) CONCRETE POSITION Bt CONCRETE POSITION B2
2 6 8 12 14 2 - 6. . 8 12
5.0 b3 ) 22 20 20 kY] )] 27 ¥}
2.0 21 24 22 20 200 . 22 13 22 20
4.0 2 29 22 21 20 22 43 22 21
6.0 23 37 22 23 20 24 60 22 23
8.0 23 44 23 26 20 27 74 23 27
10.0 28 55 25 30 20 3 87 24 13
12.0 3 63 24 34 20 34 98 24 37
14.0 35 69 28 39 2t 4 110 29 43
16,0 8 75 30 43 21 46 13 33 48
18,0 42 80 2 48 2) 53 131 37 56
20.0 46 86 15 52 22 60 145 40 62
22,0 50 92 7 57 22 69 157 4. 93
24.0 54 97 40 62 23 77 168 49 102
26.0 59 101 43 67 24 83 179 54 102
28.0 43 105 46 73 25 89 190 59 103
30.0 1Y, 109 50 77 26 93 203, 65 103
32.0 7 113° 52 83 26 98 219 70, 104
34,0 76 19 56 88 28 100 236 75 107
34,0 80 124 59 93 29 102 235 79 1
8.0 83 131 62 98 3 104 27% 83 113
40.0 89 137 85 103 32 105 293 86 118
41.0 97 141 87 106 33 107 302 gg 119
42.0 93 145 49 109 34 107 KR 20 121
43.0 95 149 720 112 35 108 319 92 122
44,0 97 153 72 14 34 109 326 93 124
45,0 99 157 73 114 7/ 109 334 94 125
46,0 1104 162 75 - 118 38 110 3417 95 126
47.0 | 103 147 7712t k13 112 349 97, 128
48,0 | 104 171 78 123 40 112 355 98 129
49.0 106 177 80 125 4 113 362 9% 130
50.0 | 107 182 81 127 42 114 369 100 13t
51,0 | 109 188 83 129 43 115 374 10 132
52,0 | 110 193 84 13 44 116 382 102 133
53.0 | 112 199 86 133 45 117 388 103 139
54.0 | 114 205 88 135 44 119 395 104 136
55.0 <| 115 211 89 137 47 120 401 105 - 137
56,0 | 112 217 2 139 49 122 407 106 137
57.0 | 18 223 93 144 50 123 413 107 138
58.0 | 120 229 9% 143 51 125 419 108 - 141
59,0 | 121 234 96 148 52 127 425 108 144
60.0 [ 122 240 97 . 147 53 129 k3] 109 149
41.0 123 24% 99 149 59 130 434 109 182
62,0 ] 124 250 100 150 56 133 442 m 156
63.0 | 126 256 101 153 57 134 448 11 159
64,0 ) 127 261 103 154 58 137 453 112 162
65.0 | 128 266 104 156 60 139 438 112 185
66,0 | 129 272 105 198 81 142 464 113 148
67.0 . ] 131 277 107 140 82 145 449 e
68.0 | 132 282 108 141 63 147 474 115 174
69.0 | 133 287 109 163 63 150 479 15 177
70,0 {139 252 111 163 b4 153 484 116 180
71,0 | 137 296 112 166 67 154 489 117 183
72,0 | 138 301 13 148 69 159 494 117 184,
73.0 {140 308 114 149 70 162 499 18 189
74.0 | 141 30 e 1N 7 165 504 19 192
75.0 | 143 314 17 172 72 168 509 1y 196
76,0 | 144 318 118 174 74 171 513 1200 199
77.0 | 144 323 "y 178 75 173 518 120 202
78,0 | 147 327 121 176 76 176 522 121, 209
79.0 | 149 332 122 178 78 179 526 1217 208
80,0 | 150 336 123 179 79 182 531 122 212
giLo | 152 341 125 180 80 185 535 122 215
82.0 | 153 345 126 182 8 188 540 123 219
83.0 | 155 350 tz7 183 82 191 544 123 222
84,0 | 156 354 128 185 83 194 548 1237 22§
85,0 | 158 358 129 187 85 196 552 124 . 229
86,0 | 140 343 13 189 86 200 557 125 233
87.0 | 161 367 132 190 87 203 561 126 . 236
88.0 | 143 Ehd | 133 192 88 206 566 127 240
89.0 | 164 376 134 194 90 209 570 127 244
20,0 | 166 380 136 196 9 211 574 128 247
9.0 | 167 384 137 198 93 214 579 128 251
92,0 | 149 388 138 200 94 217 583 129 . 254
93.0 |17 392 139 202 95 220 588 130 258
94.0 | 172 39 140 204 9 223 592 130 28t
95.0 | 174 400 141 206 8 226 596 131, 265
96,0 | 176 404 142 209 99 228 801 1327 24%
97.0 {178 408 143 212 100 23 605 133, 273,
98.0 | 180 412 144 214 102 234 609 134 277
99.0 | 181 414 145 220 . 103 236 613 135 281
100.0 - | 184 420 146 224 105 239 617 136 284
101.0 | 186 423 147 228 106 242 621 137 . 288
102.0 | 188 427 149 232 107 245 625 137 292
103.0 | 190 431 150 236 108 248 629 139 - 296
104.0 | 193 435 151 240 109 250 633 140 300
105.0 | 196 439 152 245 110 253 637 141 304
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HEATING RATES OF GROUP C IN LW CONCRETE WITH PMF DECK

TABLE 9

TINE TENPERATURE ([) TEKPERATURE (C)
(nin) CONCRETE POSITION C1 CONCRETE POSITION C2
4 12 14 16 2 12 14
0.0 22 21 21 21 22 22 22
2.0 22 21 21 21 22 22 22
4.0 21 o2t 21 21 24 22 22
6.0 22 22 21 21 26 22 22
8.0 22 24 21 21 30 22 22
10.0 22 27 21 21 35 23 22
12.0 22 30 21 22 4 24 22
14,0 22 33 2t - 22 52 25 22
16.0 22 37 21 22 b 27 22
18.0 22 4 21 22 75 30 23
20.0 23 44 22 22 82 33 23
22,0 23 49 22 22 88 37 24
24,0 24 54 23 23 93 4 24
26.0 24 59 23 23 98 45 27
28.0 25 65 24 23 104 49 30
0.0 26 70 24 23 109 54 33
32.0: 26 77 25 23 116 60 38
34.0 27 84 26 23 121 65 43
36.0 28 92 27 23 126 70 47
38.0 29 100 28 24 132 76 51
40,0 30 109 30 24 135 81 55
41.0 n 14 N 24 137 83 57
42,0 32 18 32 25 140 86 58
43,0 33 122 33 25 142 89 60
44,0 33 126 34 26 143 2 1
45.0 34 130 35 26 144 93 83
46.0 35 134 36 27 146 9 64
47.0 36 138 38 27 150 99 86
48.0 37 140 -39 27 152 99 87
49.0 3 143 40 28 153 103 69
50.0 38 145 1 28 154 105 70
51.0 39 148 43 28 157 107 7
52.0 40 150 44 28 159 108 72
53.0 40 152 46 29 161 111 74
54,0 I} 154 47 29 163 112 75
55.0 41 155 49 30 165 15 77
56.0 41 157 51 30 167 17 78
57.0 42 159 52 " 169 118 79
58.0 1 161 54 " 170 121 8t
59.0 42 162 54 32 172 122 82
60.0 42 164 57 32 174 125 83
81.0 43 165 59 3 176 125 84
62,0 43 167 81 33 180 128 86
63.0 44 168 62 34 182 130 87
64,0 44 170 63 34 185 130 87
65.0 45 172 85 35 188 132 88
86,0 44 173 87 15 191 135 90
87,0 ) 175 48 36 194 135 91
£8.0 44 174 70 37 197 137 92
69.0 47 177 2" 37 200 138 93
70.0 47 179 73 38 203 "M 95
71.0 48 180 74 39 203 141 99
72.9 49 181 76 37 208 144 97
73.0 49 183 77 40 211 < 145 98
74.0 50 184 78 A1 214 147 99
75.0 50 184 79 1 217 149 100
76,0 50 186 81 42 221 150 101
77.0 51 187 82 42 224 152 101
78.0 51 188 83 43 227 153 102
79.0 52 190 84 43 230 154 104
80.0 53 191 86 44 232 156 105
81.0 54 192 87 44 235 157 105
82.0 53 193 89 45 218 159 107
83.0 53 195 90 45 240 160 107
84.0 54 195 N 46 242 162 108
85.0 54 198 93 44 244 163 109
86.0 55 199 94 47 247 164 110
87.0 55 201 9% 48 249 165 11
88.0 55 203 97 49 252 167 13
89.0 56 207 98 49 254 168 113
90.0 57 210 100 49 256 170 113
91.0 57 214 101 50 258 170 115
92.0 ‘58 218 103 50 260 172 15
93.0 59 221 104 51 262 173 16
94,0 ‘59 225 105 52 264 174 117
95.0 40 230 107 52 266 175 17
96.0 60 234 108 52 268 176 118
97.0 61 218 109 53 270 177 19
98.0 1) 243 110 53 272 178 19
99.0 62 248 110 54 27% 179 121
100.0 42 253 1 55 278 181 122
101.0 83 258 112 55 280 182 123
102,90 83 262 13 56 283 182 124
103.0 64 267 13 56 285 183 125
104.0 54 21 13 57 288 184 125
105.0 85 275 114 57 291 185 © 126
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TABLE 10 :
HEATING RATES OF GROUP A IN NW CONCRETE WITH BOLORIB DECK
TIME TENPERATURE (L) TEMPERATURE (L)
(nin) CONCRETE POSITION A1 CONCRETE POSITION A2
2 3 g 011 12 14 2 3.8 10 11 12 14

0.0 22 22 22 23 22 22 22 23 22 23 73 2 22 72

2.0 22 22 22 22 22 22 22 23 22 22 23 2 23 22

4.0 22 22 22 22 22 22 22 23 22 22 22 22 22 22

6.0 22 22 22 22 23 22 22 23 22 22 23 23 22 22

8.0 22 22 22 22 25 22 22 24 22 23 23 25 22 22
10,0 23 22 22 22 27 23 22 24 23 23 22 . 27 23 22
12.0 23 22 22 23 30 24 22 25 23 23 23 30 24 22
14.0 24 23 23 23 14 25 22 26 24 24 23 34 26 23
16.0 25 23 23 23 17 27 23 27 24 25 23 8 27 23
18.0 26 24 23 24 42 28 23 28 25 25 23 4 30 24
20,0 28 25 25 25 47 N 24 30 26 27 24 48 33 25
22.0 30 26 26 25 52 33 25 12 27 28 24 53 38 26
24.0 32 27 27 26 50 3 26 34 29 30 25 61 43 27
26,0 35 29 29 27 63 40 27 7 30 33 26 8 48 29
28.0 39 30 32 28 69 44 29 19 32 35 27 73 53 3
30.0 43 33 37 30 74 49 0 42 14 37 29 78 58 33
32.0 47 35 40 I 79 53 33 7] 3 40 29 83 63 35
34.0 50 37 44 33 84 58 35 47 8 42 30 89 67 38
36,0 53 39 46 35 88 62 38 49 40 44 32 95 70 40
38.0 55 42 49 38 92 1) 40 52 42 47 33 93 73 42
40.0 58 44 52° 38 1) 70 43 55 45 49 35 94 76 45
41.0 59 45 53 39 98 72 45 57 4 50 35 94 77 44
42,0 61 ) 55 40 100 74 44 59 47 51 36 9% 78 47
43,0 63 47 58 4 102 76 A7 60 48 52 k7 97 79 A8
44,0 4 49 60 42 103 78 49 62 50 53 8 99 80 50
45.0 6 50 62 44 106 80 50 44 51 55 3% 99 82 59
46,0 | ¢8 52 b4 45 108 82 52 b6 53 56 40 99 . 83 52
47.0 9 53 1) 47 110 85 53 9 54 57 40 101 83 53 -
48.0 71 55 68 48 12 87 55 71 56 58 4 104 84 54
49.0 73 56 70 4% s 20 54 73 58 &0 2 107 84 55
50.0 74 57 73 50 17 92 58 75 60 6t 43 10 87 57
51,0 76 59 75 50 120 94 59 77 62 62 44 12 88 56
52.0 78 61 77 51 123 97 41 78 3 64 45 13 89 59
53.0 80 63 79 52 126 100 63 80 65 65 44 16 9 40
54.0 81 65 81 53 129 102 45 81 67 ) 47 118 92 Ny
55.0 83 67 82 53 132 104 b4 83 8 68 48 120 93 &2
56,0 84 70 84 53 135 106 48 84 69 49 49 123 94 43
57.0 86 72 86 54 138 107 49 85 71 71 50 124 95 65
58.0 88 74 87 54 14 107 72 86 72 72 31 128 96 b6
59.0 89 76 88 55 145 107 74 87 73 74 92 131 78 -67
60,0 91 78 920 56 148 107 76 88 74 75 33 133 9 69
81.0 92 80 91 57 151 107 78 89 76 76 54 13?7 100 70
62.0 94 81 92 58 155 107 80 90 77 77 55 139 10 72
63.0 95 83 93 59 158 107 83 20 78 79 56 142 102 73
64.0 96 85 94 60 162 107 87 91 78 80 57 145 103 75
65.0 98 86 95 61 165 107 99 92 79 82 58 148 103 27
66.0 99 88 96 63 168 108 92 92 80 83 59 151 103 78
67.0 | 100 90 97 b4 172 107 93 93 81 84 60 154 103 80
68.0 | 102 92 98 43 176 107 95 93 8 85 60 157 103 81
69.0. [ 103 94 99 35 180 107 94 24 g2 86 ot 140 103 83
70.0 | 104 96 99 35 183 107 97 95 83 87 62 163 104 85
71,0 | 104 98 100 8 187 107 97 | 95 84 88 63 166 104 86
72.0 | 104 99 100 40 191 107 98 ) 84 88 63 169 104 88
73.0 | 105 100 100 39 194 107 99 2 85 90 44 172 104 8y
74.0 | 105 100 100 40 198 107 100 97 86 90 65 175 104 90
75.0 | 108 100 100 I 202 107 100 97 86 9 65 177 104 91
76,0 | 105 101 100 40 205 106 100 98 87 92 66 180 104 - 92
77.0 [ 105 101 100 41 209 107 100 99 87 93 67 184 105 93
76,0 | 105 101 100 42 213 107 101 99 88 94 67 187 105 94
79.0 ] 105 101 100 42 216 108 102 100 89 95 .68 190 105 95
80.0 | 105 101 100 A4 220 108 102 101 89 96 69 193 105 9
81.0 | 105 101 100 44 224 109 102 | 102 20 97 70 196 106 97
82.0 | 105 102 99 43 227 10 102 102 Al 98 70 199 106 97
83.0 | 104 101 99 44 23 112 102 103 92 99 7 203 106 98
84.0 | 105 101 99 44 234 13 102 103 92 98 71 206 107 99
85.0 | 104 102 99 47 238 114 102 104 23 99 72 209 107 100
86.0 | 104 101 98 44 242 16 102 104 94 99 73 212 108 100
87.0 | 105 101 98 47 245 118 102 105 94 100 73 214 109 101
88.0 | 105 101 98 48 249 120 102 105 95 100 73 219 110 101
89.0 | 106 101 98 48 253 122 102 106 9 160 74 222 111 101
90.0 | 106 101 98 47 257 124 . 102 106 96 100 75 226 12 101
91.0 | 107 102 97 47 260 126 102 106 97 100 75 230 113 101
92,0 | 107 102 97 49 264 128 102 107 98 101 76 233 114 102
93.0 | 108 102 97 49 268 131 102 107 98 101 76 234 14 101
94.0 | 109 102 97 49 272 133 102 108 99 104 77 240 17 101
95.0 | 110 102 97 49 275 136 102 108 100 101 77 243 119 102
96,0 | 111 101 97 50 279 138 102 109 101 101 78 247 120 101
97.0 | 112 102 97 49 283 141 102 109 101 104 78 250 122 101
98.0 | 113 102 97 50 286 143 102 110 102 101 . .78 254 125 . 102
99.0 | 115 102 97 51 290 144 102 11 103 101 79 . 257 127 101
100.0 | 1te 102 96 50 294 148 102 m 103 102 7% 261 129 101
101.0 § 117 102 96 52 298 151 102 12 103 102 79 264 132 101
102.0 | 118 102 96 51 302 153 102 13 103 102 80 268 134 101
103.0 | 119 102 9 53 306 156 102 114 104 102 80 271 137 101
104.0 § 120 102 9 53 309 158 102 114 104 102 79 274 139 101 |
105.0 | 121 102 96 53 313 161 103 15 104 102 80 278 142 101
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TABLE 11
HEATING RATES OF GROUP B\IN NW CONCRETE WITH HOLORIB DECK -
TINE TEMPERATURE (C) TEMFERATURE (C)
(nin) CONCRETE PDSITION B1 CONCRETE POSITION B2
2 [ 8 12 14 2 [] 8 12
0.0 22 22 22" 22 22 23 22 23 22
2.0 22 23 22 22 22 23 23 23 23
4.0 23 24 22 24 2 | 23 24 22 26
6.0 24 27 22 24 22 25 30 23 3
8.0 25 30 23 30 23 24 35 23 37
10.0 27 34 23 33 23 28 41 24 45
12.0 28 38 24 37 25 {1 49 25 53
14.0 30 4 25 41 24 33 57 24 &1
16.0 n 45 27 43 27 37 1] 28 69
18.0 33 50 28 50 29 4 73 30 76
20.0 35 56 29 55 3t 43 81 33 83
22.0 38 g7 3 61 33 49 87 36 90
24.0 4 99 33 70 34 54 96 39 96
26,0 44 107 37 80 39 58 101 43 102
28.0 48 109 40 89 44 63 104 44 103
30.0 53 112 - 45 94 51 47 107 50 107
32.0 57 114 49 101 40 7" 108 54 109
34,0 42 116 55 106 71 75 109 58 11
36.0 1] 14 T62 (BB 79 78 110 &t 112
38.0 71 116 48 114 84 82 110 44 113
40.0 75 116 75 115 90 85 110 48 116
41.0 77 113 77 115 9t 86 10 &9 118
42.0 79 m 77 13 9t 88 110 71 119
43.0 80 110 78 13 9N 90 112 73 121
44.0 81 110 79 112 9N N 115 74 124
45.0 82 109 80 112 92 93 117 76 127
46.0 83 109 81 112 92 94 120 77 130
‘ 47.0 84 109 83 112 93 95 123 79 133
48.0 8% 109 8% 12 94 9% 127 80 - 134
49,0 87 109 88 112 95 97 130 82 140
50.0. 88 108 92 112 97 98 134 84 144
1.0 89 108 98 112 98 99 139 85 148
52.0 90 109 1M 112 99 100 143 87 152
53.0 9N 109 102 112 100 101 147 | 88 156
54.0 93 110 104 112 101 102 154 89 181
55.0 93 112 105 13 101 103 155 9N 165
56.0 95 114 106 114 102 104 159 93 170
57.0 96 117 104 114 102 105 143 95 174
58,0 97 120 106 118 102 104 167 © 96 178
9.0 98 123 107 120 103 107 121 98 182
60.0 99 125 107 122 103 107 175 99 187
61.0 100 128 107 125 103 107 179 100 191
62.0 101 132 107 127 103 107 183 100 196
63.0 102 135 107 130 104 107 187 101 200
64,0 104 138 107 133 104 107 AN 101 204
65.0 105 142 107 137 105 107 195 102 208
66.0 104 145 108 140 105 107 199. 102 212
67,0 107 149 108 144 105 107 203 103 216
48.0 108 152 107 147 103 107 206 103 220
69.0 109 156 107 150 106 108 210 103 225
70.0 110 159 107 154 106 109 214 103 229
71.0 m 163 108 157 106 11 218 104 233
72.0 12 166 108 161 106 12 221 104 237
73.0 13 170 108 164 106 114 225 104 241
74.0 114 173 108 167 107 1 229 104 245
7%.0 115 177 108 121 107 117 232 104 249
76,0 14 180 108 174 107 19 236 105 253
77.0 117 183 108 178 107 21 239 105 258
78.0 118 187 108 181 107 123 243 105 262
79.0 119 191 109 184 108 125 247 105 266
80.0 120 194 109 188 107 127 250 104 249
81.0 121 197 108 191 107 130 254 . 106 273
82.0 121 201 108 195 108 132 257 104 277
83.0 122 204 108 198 108 134 261 104 281
84.0 123 207 108 202 108 136 264 106 285
85.0 125 211 108 205 108 138 2648 106 289
84,0 124 214 108 209 108 140 272 107 292
87.0 127 217 108 212 108 142 275 108 - 296
88.0 128 221 108 214 108 144 279 109 300
89.0 130 224 108 219 109 144 282 110 304
90.0 1 2237 108 223 109 148 286 m 307
91.0 133 2N 109 227 110 150 - 289 112 I
92.0 135 234 109 23 m 182 293 114 315
93.0 136 237 10 234 113 153 294 13 319
94.0 138 24 m 238 114 158 - 300 114 323
95.0 140 244 112 242 116 157 303 117 326
96.0 4 247 13 243 118 T 189 307 118 329
97.0 143 2% 114 249 119 1461 310 119 333
98.0 145 2%4 115 253 121 144 313 120 334
99.0 147 238 116 257 123 145 317 122 340
100.0 149 241 117 260 125 167 I 123 344
101,0 150 245 118 264 127 169 324 124 347
102.0 152 269 119 267 129 170 327 126 . 3%0
103.0 154 272 120 221 130 173 330 127 154
104,0 154 226 121 274 132 178 334 128 . 397
105.0 158 279 123 278 134 177 337 130 341
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" HEATING RATES OF GROUP C IN NEW CONCRETE WITH HOLORIB DECK

TABLE 12

TINE TENPERATURE (C) TEMPERATURE (C)
(min) | CONCRETE POSITION C1 CONCRETE POSITION C2
10 12 14 2 . 12 14
0.0 23 23 23 23 23 23
2.0 23 23 22 24 26 23
4.0 23 30 22 26 33 23
6.0 23 36 23 29 L3 23
8.0 23 4 23 32 51 24
10.0 23 47 25 35 62 26
12.0 24 54 26 38 7 28
14,0 25 60 28 42 81 31
16.0 26 68 30 47 97 34
18.0 27 77 32 55 104 39
20.0 29 89 35 63 109 47
22,0 30 104 39 69 110 59
24.0 32 110 45 74 110 66
26.0 34 114 57 79 111 70
28.0 37 115 77 83 113 74
30.0 40 114 78 88 19 78
32,0 42 117 107 93 130 83
34.0 44 17 13 97 143 88
36,0 46 122 114 101 158 91
38.0 48 130 114 105 174 93
40.0 51 144 114 108 190 95
4.0 52 143 110 108 198 96,
42.0 53 147 108 109 207 97
43.0 54 152 107 10 215 98
44,0 59 156 107 112 223 99
45.0 56 160 107 114 232 100
46.0 56 165 107 116 240 101
47.0 57 169 107 118 248 102
48.0 58 174 107 120 259 103
49.0 59 179 107 123 263 105
50.0 60 184 107 124 221 105
5t.0 40 189 107 128 278 104
52,0 41 194 107 130 285 106
53.0 62 199 107 133 293 107
94.0 63 205 106 135 300 107
33.0 63 210 104 137 301 107
56.0 44 215 104 140 314 107
57.0 65 220 106 142 321 107
98.0 45 225 106 145 328 107
59.0 66 231 106 147 335 108
60.0 67 236 104 150 342 108
61.0 47 241 106 153 348 108
62.0 68 244 106 1595 355 109
63.0 69 251 106 158 362 109
44.0 70 256 106 161 348 10
45.0 70 260 106 164 375 [ARI
66.0 Al 263 106 167 381 112
67.0 72 270 104 170 388 113
48.0 72 274 106 173 394 115
£9.0 73 279 106 176 400 17
70.0 74 283 1046 178 404 120
71.0 75 288 106 181 412 122
72.0 74 292 106 184 418 125
73.0 77 297 106 187 424 128
74.0 79 302 104 189 430 131
75.0 80 306 106 192 434 134
76.0 81 311 107 195 44 137
77.0 83 314 108 198 447 140
78.0 84 320 109 201 452 143
79.0 85 325 m 204 458 146
80.0 87 330 13 207 4463 149
81.0 8% 335 114 210 449 152
82.0 91 340 116 213 474 155
83.0 94 345 118 216 479 158
84,0 97 349 12t 219 484 141
85.0 98 354 123 222 489 164
86.0 99 359 127 225 494 167
87.0 100 364 129 228 499 170
88.0 101 370 132 23 504 173
89.0 10t 374 135 234 508 175
?0.0 101 379 138 237 513 178
?1.0 102 384 L) 240 517 181
92.0 103 390 144 243 522 184
?3.0 103 395 147 244 526 184
94.0 104 400 150 249 530 189
95.0 105 405 152 252 535 192
946.0 105 410 155 255 539 193
97.0 104 415 158 258 544 198
98.0 107 42t 1460 281 548 201
99.0 108 424 163 264 553 203
100.0 108 431 164 264 557 207
101.0 10 434 149 249 562 210
102.0 110 an 171 272 566 213
103.0 1 444 174 275 570 216
104.0 112 451 177 278 574 218
105.0 113 456 179 281 578 221
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TABLE 13 :
HEATING RATES OF GROUP A IN LW CONCRETE WITH HOLORIB DECK
o g e e g e et DRV
TEHPERATURE (C)- R - - T TENPERATURE D)
CONCRETE POSITION At' - " CONCRETE POSITION A2

9 10 2 14 2. 3 g 10 11 12 14
1 R T 1 R L 2 07T 20 20" 200, 21 21 70 i3]
20 200 200 19 20 20 20 20 21" 21 20 .20
20 21 20 19 20° 20 20 20 21 Lo 20 20
20 0 21 23 190 20 20 20° 20 21 © 24 S 20 20
20721 2% 19 20 20 20 20 21 .26 20 20
20 21 30 20 20 22 20 20 20 33 21 21
20 2 20 20 23 20 20 21 51 24 20
20 21 40 21 20 23 21 20 21 95 35 21
21 44 22 20 t 27 21 21 21 100 43 3|
21 21 54 24 20 29 21 22 22 100 51 21
22 21 70 24 21 N 22 22 21 103 1 22
2 < 2 L] 3 | 33 22 23 21 103 . 65 23
23 22 93 37 21 35 22 24 22 04 5 70 24
23 22 98 4 21 36 23 25 22 103 73 25
24 22 100 50 22 38 24 26 22 104 75 26
23 22 100 54 22 4 24 27 2 104 76 28
25 22 10 B 7/ 22 43 25 28 22 104 78 29
27 23401, 60 23 44 24 29 22 103 79 30
28 2300102 42 23 49 26 N 22 102 80 32
29 23 - 103 46 24 52 28 33 230103 . 82 34
30 23 103 Y, 23 53 29 34 23 - 102 83 k1]
ki 24 103 0 &7 . 26 53 29 34 23 102 83 3
© 32 24 103 70 24 55 30 38 23 103 84 k¥
33 -2 we 0N 22 56 A 37 24 104 L] 38
24 104 N 27 56 32 37 23 106 L] 38
34 25 105 72 28 57 33 38 24 108. 84 39
3% 25 107 73 29 57 33 39 25 109 84 40
33 25 109 74 29 58 34 39 24 1M 87 41
36 24 109 . 74 30 58 3 39 25 112 87 41
3 23 11 75 30 60 35 40 28 114 88 43
38 24 113 75 N 81 35 4 25 117 © 88 43
38 26 115 74 3 62 34 42 25 120 89 44
38 26 117 76 M 62 34 42 24 122 88 44
39 27 121 79 32 63 37 43 24 126 90 43
40 27 125 79 33 63 38 43 24 128 89 - 44
4 27 128 80 33 45 /. M 24 132 89 47
42 27 131 80 34 Iy 39 45 26 135 90 47
43 28 133 81 35 47 40 45 27 137 920 48
43 28 136 82 36 8 A 45 27 141 90 49
44 28 139 82 - 36 49 4 4% 28 143 - 90 49
4 28 142 - 82 36 70 42 47 27 147 " %0
43 29 144 83 37 7 43 48 28 150 92 51
43 29 148 83 37 7 43 48 29 152 92 52
4é 29 152 84 39 73 44 49 29 134 93 53
4?7 30 155 - 84 39 73 43 50 29. 158 93 53
48 30 159 B4 40 75 44 51 29 141 93 54
49 30 162 83 41 76 47 51 30 164 94 %5
49 3 165 83 41 76 48 52 30 163 93 55
50 . 148 8% 42 - 77 . 49 52 ]! 148 93 %5
51 2 N 84 42 78 50 33 H 127 94 54
51 32 00174 87 . 43 80 51 54 N 175 95 57
52 32 7. 178 87 44 80 52 55 N 177 95 57
53 33 181 - 88 43 8 53 56 32 180 L) a9
53 33 183 88 45 Bl 54 H 33 183 96 5%
54 34 187 89 T 82 55 57 33 186 9% . 40
55 33 190 90 47 82 55 57 32 188 9 .60
56 34 193 90 47 84 54 58 32 191 97 &1
57 34 196 9. 48 B 57 58: 33 193 92 &1
57 . 3% 199 9 © 48 8y 57 59 34 194 98 41
58 35 202 92 1 49 87 58 40 7 IR L L B 1 63
59 3. 208 ¢ 93 50 87 59 &1 34 202 100 44
59 36 208 93 50 87 0 &1 33 203 100 63
80 i 36 211 94 51 87 81 42 35 206 101 44
3 37 214 95 L6z 88 #1 & 3 209 101 45
61 37 217 95 32 88 &2 83 36 211 100 45
42 37 220 97 .. . 53 N 43 45 38 214 . - 101 66
43 38 223 98 53 ! 43 86 37 216 101 67
64 38 226 99 L4 93 6 67 218 101 47
4 3|/ 229 0 100 5% 95 5 48 37 221 101 89
65 39 n 232 101 345 95 45 70 37 223 ¢ 101 49
Iy 39 0238 103 LT 2% 54 7 37. 226 101 70
67 . 39 237 104 57 98" 48 7 38 229 . 102 i
67 40 240 105 57 98 48 72 38 231 101 71
48 40 2430 106 58 97 49 72 39 233 101 72
9 4 245 107 99 98 49 72 3% 236 101 73
70 N 248 109 59 99 70 73 19 239 101 74
70 42 251 1103 40 98 71 74 L3 241 - 101 7%
2N M 254 m 61 99 71 74 40 243 101 76
72 42 256 112 41 99 72 77 4 244 101 77
73 42 259 - 116 62° 100 73 78 405 249 101 78
73 0 43 282 16 - 42 100 73 79 42 2520 - 101 79
74 A3 263 17 63 100 74 80 42 254 101 80
75 43 267 18 - & | 100 74 81 43 257 101 81
76 44 0 270 <0 NRE - 48 100 75 82 42 259 101 82
76 44 273 ¢ 1200 4% 100 75 ‘82 4 24 101 83
770 A4 274 121 46 101 24 83 43 264 101 84
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TABLE 14
HEATING RATES OF GROUP B IN LW CONCRETE WITH HOLORIB DECK

TINE

TEMPERATURE (C) TEMPERATURE (C)

(nin) CONCRETE POSITION BY CONCRETE POSITION B2
2 [ ] 12 14 2 [ 8 12

0.0 20 20 20 20 20 21 22 21 22
2.0 20 20 20 20 20 - 22 24 21 27
4.0 21 20 20 21 20 23 32 21 36
6.0 22 - 23 20 23 20 26 57 22 48
8.0 23 25 20 25 20 28 98 22 90
10.0 25 30 21 29 20 32 103 25 96
12,0 24 32 20 32 20 34 102 27 94
14.0 28 38 21 37 21 40 102 30 97
16.0 30 43 22 4 21 44 103 N 99
18.0 32 47 22 43 22 48 104 34 101
20.0 34 52 23 51 22 52 105 37 103
22,0 36 38 23 53 23 54 109 40 105
24.0 39 64 23 40 24 40 114 43 110
26.0 4 68 24 64 25 44 119 45 116
28.0 43 il 27 49 24 49 126 . 48 124
30.0 45 7% 29 73 27 73 134 50 137
32,0 48 81 30 82 28 77 143 52 147
34.0 50 83 3 89 29 80 153 55 1461
36.0 53 - 87 33 93 k3] 83 1463 57 176
38.0 36 92 36 97 33 88 176 40 191
40,0 59 93 38 96 35 90 187 42 205
41.0 40 93 38 97 35 13} 193 44 210
42,90 62 98 40 98 37 93 201 45 218
43,0 63 94 4 99 38 95 208 47 224
44,0 64 97 42 99 39 96 215 48 230
45.0 13 97 43 99 40 98 222 70 234
46.0 67 98 45 79 41 100 228 21 242
47.0 48 100 44 99 42 100 235 72 248
48.0 49 100 44 98 42 100 240 73 252
49,0 7 10 48 100 43 102 247 75 258
50.0 72 10t 48 100 44 102 253 78 243
51.0 74 102 50 101 45 103 259 79 249
52.0 74 101 50 100 43 102 243 81 273
83.0 76 102 52 102 47 103 270 82 279
54,0 77 101 52 101 48 103 274 84 284
55.0 78 102 53 102 49 103 280 85 289
56.0 79 102 55 103 51 104 285 85 295
57.0 80. 102 54 103 52 104 290 88 300
58.0 81 103 57 103 53 105 294 90 306
59.0 82 103 58 103 54 105 300 N 311
40.0 83 104 39 103 53 106 305 92 e
81.0 84 105 41 104 57 108 310 94 321
62,0 83 104 43 104 58 108 315 94 324
63.0 86 107 b4 105 40 109 320 93 332
44.0 87 108 48 104 42 110 324 96 334
45.0 88 109 70 107 64 12 328 97 N
64.0 89 110 72 108 )] 114 333 98 345
67.0 89 110 74 108 1] 114 336 100 349
48,0 90 1 76 108 87 118 340 101 353
49.0 (2] 113 77 109 48 120 344 102 357
70.0 92 113 79 109 70 122 348 103 341
71.0 93 116 80 110 Al 124 35t 103 3465
72.0 94 118 82 109 72 126 335 104 369
73.0 93 19 82 109 73 128 358 105 372
74.0 94 121 84 110 74 130 362 106 374
75.0 97 123 84 m 74 13 345 107 379
76.0 97 128 85 110 76 133 348 108 383
77.0 98 127 84 114 74 134 372 109 384
78.0 99 129 86 108 77 1346 375 110 390
79.0 100 132 88 114 79 138 379 12 393
80.0 104 134 88 120 80 140 383 13 397
81.0 102 135 88 122 80 14 386 114 400
82.0 103 137 89 123 81 144 390 15 403
83.0 103 139 90 124 83 145 393 117 404
84.0 104 141 89 125 83 147 394 118 409
85.0 105 143 90 127 85 149 400 19 413
86.0 106 145 90 128 83 151 403 119 414
87.0 107 147 91 129 85 153 407 121 419
88.0 108 149 91 3 86 155 A 122 422
89.0 109 151 9 132 87 154 M4 123 425
90.0 10 134 92 134 89 158 418 124 428
9.0 111 157 93 134 91 141 422 124 432
92.0 112 159 93 137 92 142 425 127 435
93.0 113 161 92 139 92 164 429 128 438
94.0 114 143 93 140 92 166 432 129 44
95.0 115 167 93 143 93 149 434 130 445
94.0 113 149 93 144 93 170 449 132 448
97.0 t1é 172 93 147 93 172 443 133 451
98.0 118 175 74 149 94 175 447 134 455
99.0 19 178 95 151 93 177 451 135 459
100.0 119 181 95 153 95 179 455 137 462
" 101.0 -] 120 184 96 154 95 181 459 137 4465
102.0 121 187 96 158 95 182 442 139 449
103.0 122 189 94 161 93 184 464 140 472
104.0 123 192 94 163 95 184 470 140 475
105.0 124 195 94 166 95 188 474 142 478
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TABLE 15
HEATING RATES IN GROUP C IN LW CONCRETE WITH HOLORIB DECK

TINE TENPERATURE (C) TEMPERATURE (C)
tnin) | CONCRETE POSITION C1 CONCRETE POSITION €2
10 12 14 2 12 14
0.0 22 20 21 T 22 22 22
2.0 22 20 2 22 22 22
4,0 22 21 20 22 22 21
6.0 22 23 20 24 24 22
8.0 2 25 20 26 27 21
10.0 21 29 20 29 3 22
12.0 2 33 20 33 35 22
14,0 22 37 21 30 40 22
16,0 22 I 21 56 46 22
18.0 22 45 21 84 54 23
20.0 22 50 22 91 61 23
22.0 23 54 22 93 48 25
24.0 24 59 23 94 75 27
26.0 24 3 24 97 83 29
28.0 24 I 25 97 90 33
30.0 24 73 26 97 96 37
32.0 25 78 27 99 103 43
34.0 26 83 28 90 109 48
36.0 27 89 29 97 1 51
38.0 27 96 k]| 99 124 56
40.0 27 101 32 99 129 50
41.0 29 104 k3] 99 k| 58
42,0 20 108 34 101 134 1
43.0 29 11 35 102 137 42
44,0 29 13 36 102 140 63
45.0 30 17 37 103 141 64
46.0 H 120 38 105 144 85
47,0 3t 123 39 106 145 64
48.0 32 124 40 107 148 67
49.0 N 130 4 109 151 68
50.0 32 132 42 110 152 469
51.0 12 135 43 112 155 71
52.0 34 137 43 12 1456 69
53.0 3 141 45 135 158 71
54.0 35 142 4 116 159 7
55,0 35 145 47 118 162 73
56,0 35 147 49 119 163 75
57.0 37 150 49 120 164 75
58.0 36 153 50 122 166 74
59.0 8 154 51 123 167 75
40,0 38 157 53 125 170 76
81.0 38 159 57 127 171 77
62.0 40 161 55 129 173 77
63.0 40 163 57 13 175 80
64,0 40 164 58 133 176 80
65.0 42 145 60 135 178 81
66,0 42 167 81 136 179 83
67.0 42 147 62 137 179 81
46.0 44 169 63 139 181 83
69.0 44 171 45 142 182 84
70.0 44 172 86 144 183 85
71.0 45 173 47 145 183 86
72.0 47 175 59 148 187 87
73.0 47 176 70 150 188 87
74.0 49 177 72 152 190 80
75.0 48 177 72 153 191 80
76,0 48 178 74 155 192 90
77.0 50 178 75 157 194 N
78.0 50 179 74 159 197 91
79.0 51 181 78 161 200 93
80.0 51 182 80 163 203 94
81.0 52 183 80 164 205 94
82,0 52 185 81 166 210 95
83.0 53 188 83 148 215 95
4.0 54 190 83 169 219 24
85.0 55 193 85 171 225 97
86.0 55 196 . 86 173 229 97
87.0 56 200 87 174 234 97
88.0 S6 204 89 177 239 98
89.0 57 208 89 178 244 99
0.0 57 213 N 180 250 100
91.0 58 218 93 182 255 102
92.0 58 222 93 183 260 102
93.0 60 226 94 185 245 102
94.0 61 230 95 186 249 103
95.0 40 235 97 188 275 104
96.0 62 239 97 190 280 104
7.0 61 243 99 191 284 105
98.0 ] 248 100 193 290 106
99.0 63 253 101 195 295 107
100.0 44 257 102 197 299 108
101.0 54 261 103 199 304 108
102.0 45 245 104 201 309 109
103,0 85 269 105 202 313 109
104.0 67 273 106 204 318 109
105.0 b 278 107 206 323 110

19

RS/RSC/810244/1/87/D



N TABLE 18
HEATING RATES OF SHEAR STUD CONNECTORS
TINE STUDR TEMPERATURE (f)
(min) NORMAL WEIGHT  LIGHT WEIGHT
HEAL SHANK HEAL SHANK
0.0 21 22 22 22
2.0 22 22 21 20
4,0 22 22 21 ral
6.0 22 22 21 20
8.0 22 22 22 21
10.0 21 22 22 23
12,0 22 23 23 23
14,0 23 25 23 23
16,0 24 26 © 24 25
18.0 23 27 26 29
20.0 26 29 27 29
22.0 24 n 29 34
24.0 28 33 31 37
26.0 30 34 32 39
28.0 32 39 34 42
30.0 34 42 36 44
32.0 37 43 38 47
3400 40 48 40 49
36.0 42 51 41 51
38.0 44 53 43 53
40,0 47 56 44 53
1.0 48 57 44 57
42,0 49 39 47 38
43,0 50 60 48 39
44,0 52 62 48 60
45.0 33 63 49 62
456.0 33 64 50 43
47,0 54 45 53 45
48,0 56 467 33 46
49.0 57 48 54 47
90.0 59 70 55 49
51.0 60 71 56 70
52.0 ] 72 57 72
33.90 42 74 58 73
54.0 63 76 40 7%
55.0 45 77 41 77
56.0 47 79 43 79
57.0 49 80 44 80
58.0 70 a -1} 82
59.0 71 83 -1} 84
60.0 72 83 48 85
61.0 74 85 48 86
2.0 73 86 1 a9
43,0 76 87 72 90
64,0 77 a9 72 91
65.0 77 90 74 92
66.0 79 91 - 76 94
67.0 79 93 77 95
48,0 82 94 78 97
9.0 1 97 79 98
70.0 83 99 80 100
71.0 86 100 a 101
72.0 86 101 83 102
73.0 a8 102 84 102
74.0 87 102 86 104
75.0 88 102 a8 105
76.0 a9 103 3% 104
77.0 92 104 90 107
78.0 93 105 12| 108
79.0 94 106 93 10
80.0 95 108 94 11
81.0 96 109 95 112
82.0 96 109 97 113
83.0 99 112 97 114
84,0 99 113 99 135
85,0 99 135 100 117
86.0 101 116 101 | 119
87.0 101 118 102 120
88.0 102 119 103 122
89.0 103 120 103 123
90.0 103 122 104 124
1.0 104 124 105 126
92.0 106 125 105 127
93.0 107 126 107 128
94,0 108 128 108 130
95.0 108 130 108 13t
96,0 109 13 110 132
97.0 10 133 112 134
98,0 112 135 112 135
99.0 113 136 114 137
100.0 115 138 115 138
101.0 113 139 17 140
102.0 117 141 118 141
103.0 112 142 120 143
104.0 119 144 121 144
105.0 120 145 122 144
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TABLE 17
HEATING RATES OF ADDITIONAL REINFORCING MESH
TIHE TEMPERATURE ([) TERPERATURE (()
. (nin) NESH POSITION (NW) MESH POSITION (LW)
1 2 3 4 5 | ¢ 7 8 9 10
0.0 23 22 22 23 23 | 22 22 22 23 22
2.0 32 23 34 25 24 22 21 2 2 2
4.0 37 24 42 28 24 25 21 23 22 22
6.0 44 27 49 34 29 27 21 23 23 - 22
8.0 52 30 53 39 33 L 22 23 23 23
10,0 59 34 59 45 39 33 22 26 27 24
12,0 | &6 30 ") 51 42 38 22 28 30 26
14,0 73 43 75 58 48 38 22 29 32 28
16.0 81 48 79 b4 53 4 23 30 37 30
18.0 87 51 B4 8 57 | 46 24 34 43 35
20.0 94 57 ! 73 54 48 24 5 45 37
22,0 98 81 1 78 49 53 27 39 $1 43
24,0 | 104 44 94 83 73 56 28 3 - 55 49
26,0 i 70 97 88 78 58 29 4 58 58
28.0 | 117 74 100 92 82 62 30 49 42 46
30.0 ] 123 79 104 98 86 64 kb 50 13 71
32,0 | 128 83 104 102 20 48 34 93 69 76
34,0 | 134 88 109 104 95 70 35 54 75 81
36,0 | 141 93 13 10 100 72 36 57 79 8%
38.0 | 146 97 14 114 104 | 75 38 59 83 90
40.0 | 152 102 120 120 109 77 39 80 86 93
1.0 | 154 104 122 122 11 79 4 81 89 96
42,0 .{ 157 107 125 126 113 81 42 41 9 98
43,0 '] 140 110 127 128 114 82 43 42 93 99
44,0 | 183 13 129 132 117 83 44 43 94 100
45.0 ] 184 114 132 134 118 B4 45 b4 96 104
44,0 | 149 19 134 136 120 86 44 46 98 - 103
47.0 | 172 120 135 137 121 89 49 69 102 104
48,0 | 176 124 137 139 123 90 49 49 102 - 104
49,0 | 179 126 140 139 128 § 92 50 70 104 104
50.0 | 183 129 143 141 127 93 k)l 7 104 104"
51.0 184 130 144 141 130 95 52 73 106 104
52.0 { 189 132 147 142 134 97 53 74 107 104
53.0 193 . 133 149 143 133 98 33 75 109 104
54,0 197 133 151 145 1 100 36 77 110 104
55.0 | 200 133 153 147 13 102 58 79 113 108
56,0 | 204 133 153 150 132 104 59 80 15 10§
57.0 208 133 156 155 135 105 40 81 114 105
58.0 | 212 132 157 159 137 107 62 83 119 106
59.0 { 216 132 160 164 140 108 42 83 19 106
40.0 | 220 132 162 168 143 110 64 85 122 107
41,0 | 225 133 164 174 144 17 64 8% 122 107
42,0 | 228 134 167 178 149 113 67 88 126 109
83,0 { 233 134 170 183 152 | 113 8 88 122 109
44,0 | 237 139 173 187 156 114 48 8y 128 11
45.0 | 242 14 175 192 140 ) 70 90 129 112
46,0 | 246 - 144 177 197 145 118 72 92 132 113
67.0 | 2% 147 < 179 2027 170 120 73 92 133 113
68.0 | 258 150 181 207 175 121 75 93 135 17
69.0 - | 261 153 184 211 180 122 74 93 136 - 118
70,0 | 245 156 184 216 185 124 77 95 138 . 120
7.0 | 271 159 188 221 191 124 79 95 139 122
72.0 | 27é 162 190 226 196 127 80 9% 1M 125
73.0 | 283 145 192 23 201 -} 127 81 97 9 124
74,0 | 288 168 194 236 - 206 129 83 98 144 128
73.0 294 (b 196 241 21 13 85 100 147 130
76,0 | 299 174 198 246 216 133 87 101 148 132
77,0 | 309 178 201 251 221 133 87 101 149 133
78.0 | 311 181 203~ 255 22 134 88 102 151 134
79.0 | 317 184 205 26t 23t 134 20 102 152 134
80.0 | 322 187 207 266" 215 137 9N 103 154 137
81.0 | 327 190 210 270 240 137 92 104 155 139
82,0 | 332 193 212 276 244 139 94 105 158 140
83.0 | 337 194 214 282 249 139 94 104 158 141
84,0 | 342 199 217 207 253 . 141 9% 105 160 142
85.0 | 347 203 219 293 257 14 97 106 161 143
86.0 | 392 206 222 299 262 143 99 107 164 145
87.0 | 357 209 224 305 247 143 100 107 145 144
88.0 |38 212 234 o 21 146 101 108 168 148
89.0 ( 344 215 229 e 274 144 101 108 169 149
90,0 | 371 218 231 2 279 147 103 109 170 150
91.0 | 376 224 234 326 284 148 105 109 172 152
92.0 | 380 224 233 3 288 149 105 109 173 153
93.0 | 383 227 238 336 292 151 106 110 175 154
94,0 | 389 230 24 340 296 152 106 11 176 158
95.0 | 394 233 244 346 301 153 108 11 - 178 199
94,0 | 398 234 247 351 305 154 109 112 180 142
97.0° ] 403 239 250 - 355 309 156 167 12 182 164
98.0 | 407 243 253 360 314 157 107 113 183 149
99.0 { 412 243 254 364 N7 159 110 114 186 1468
100.0 417 249 254 9 I 160 112 1% 188 170
101.0 | 421 252 260 74 326 161 13 115 190 172
102.0 | 425 255 244 378 - 330 163 114 114 193 174
103.0 | 429 258 249 82 I 165 114 18 196 177
104.0 1 433 241 274 87 3 164 117 118 197 179
105.0- | 438 264 . 280 390 343 148 120 119 201 182
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HEATING RATE OF STEEL BEAM UNDER PMF DECK WITH NW CONCRETE

TABLE 18

TINE TEMPERATURE (C)
{nin) STEEL REAM (NW PHMF)
LF LAl W2 W3 UF1 UF2 UF3 & UF4 &
0.0 24 23 F] 24 23 23 23 23
2,0 23 23 23 23 22 23 33 36
4.0 25 24 24 23 23 23 44 46
6.0 30 27 28 28 26 29 54 56
8.0 38 3 34 34 3t 32 81 63
10.0 44 Ll 41 42 35 38 48 71
12.0 53 50 49 49 39 40 77 80
14.0 60 58 54 57 43 LH] 87 90
16.0 68 67 64 64 48 50 94 98
18.0 77 7% 72 73 53 56 105 107
20.0 85 83 79 79 59 82 13 118
22,0 93 91 Bé 86 63 48 127 130
24,0 122 97 92 94 7 75 138 142
26.0 101 100 98 97 77 81 149 153
28.0 101 101 101 101 B2 87 159 164
30.0 107 101 103 102 88 93 169 175
32,0 117 102 104 103 92 97 179 185
34.0 128 104 106 105 96 102 189 1995
36.0 139. 114 112 112 99 109 199 203
38.0 149 125 120 121 101 114 208 215
40.0 159 134 129 130 106 119 219 225
.0 164 142 134 135 109 121 223 230
42,0 169 148 139 142 112 123 229 235
43.0 174 154 144 146 114 125 233 240
44,0 179 160 149 151 117 128 238 244
45.0 184 166 154 156 121 130 243 249
46,0 189 172 159 163 124 132 248 253
47.0 194 178 164 166 127 135 252 257
48.0 200 183 169 171 129 137 257 2641
49.0 205 190 174 178 132 140 262 266
50.0 210 195 179 182 135 143 267 271
1.0 216 201 184 188 138 144 272 275
52.0 221 207 189 192 140 149 277 280
53.0 227 213 194 199 143 152 282 283
54.0 232 219 199 202 144 155 287 289
35.0 238 225 203 207 149 158 291 294
96,0 243 23 210 213 152 164 294 298
97.0 249 237 215 218 155 165 L 302
98.0 255 243 220 223 158 148 306, 307
59.0 260 249 225 228 162 172 KR 312
60.0 266 254 230 233 163 173 k111 316
61,0 272 260 235 238 168 178 320 321
62,0 278 266 24 243 171 182 32% 325
63.0 284 272 244 249 174 1895 330 330
64.0 289 278 250 254 178 189 33% 33%
65,0 295 283 256 260 181 192 340 340
86,0 301 289 261 264 185 194 344 344
67.0 306 293 266 270 188 200 349 348
48,0 312 300 270 274 1" 203 353 353
49.0 318 306 274 280 199 207 358 357,
70.0 324 312 281 285 198 210 363 341
71,0 330 317 285 289 -202 214 3467 366
72.0 336 323 290 294 205 217 372 370
73.0 kL)) 329 295 300 209 221 376 374
74,0 347 335 300 304 212 225 381 378
7540 393 340 305 309 216 228 383 383
7640 3358 344 310 313 219 232 189 387
77.0 364 351 315 318 223 236 394 N
78.0 | 370 356 320 324 226 239 399 394
79.0 376 362 325 328 230 243 403 400
80.0 381 367 330 334 233 244 407 404
81,0 387 373 334 338 2346 250 412 408
82.0 392, 378 339 342 240 254 416 413,
83.0 398 383 344 347 243 257 421 M7’
B4.,0 403 389 348 352 247 251 423 421,
85.0 409 394 353 1358 250 264 429 428,
86.0 414 399 358 361 254 268 433 429
87.0, 419 404 362 367 257 272 437 433
88.0 425 409 367 N 261 275 442 437
89.0 430 414 372 377 264 279 444 LLh}
70.0 435 420 376 381 267 283 450 443
?1.0 a1 42% 381 386 21 286 454 449
92,0 444 430 385 389 274 290 458 453
?3.0 451 434 390 394 277 293 462 456
74.0 456 439 394 378 281 297 466 440
?3.0 461 444 399 403 284 300, 470 485
 96ud 466 449 403 407 287 304 474 448
97.0 a1 454 407 413 291 307 478 472
78.0 474 459 412 417 294 n 482 475
79,0 481 464 a4 422 297 314 484 479
100.0 486 448 420 425 301 318 490 483
101.0 aan 473 425 429 304 2 494 484
102.0 494 478 429, 433 307 325 497 490
. 103.0 501 482 433 437 310 328 §01 494
104.0 505 487 437 442 313 332 505 497
105.0 510 491 441 444 37 . 333 508 90

* Unfilled void
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TABLE 19
HEATING RATES OF STEEL BEAM UNDER PMF DECK WITH LW CONCRETE
TINE TENPERATURE (C)
(nin) . STEEL BEAM (LW PNF)
LF Wt W2 W3 UF1 UF2 UF3 = UF4 #
0.0 23 22 22 22 22 22 23 23
2.0 23 23 22 22 23 23 38 33
4.0 27 27 23 24 26 26 50 43
6.0 33 32 27 28 30 32 61 99
8.0 4 40 33 36 35 36 70 64
10.0 48 48 40 44 40 40 80 70
12,0 57 57 48 53 44 44 91 78
14,0 1.1} .1 56 61 51 53 101 87
16.0 75 76 64 70 57 59 11 97
18.0 84 85 72 77 64 66 122 108
20.0 93 94 80 86 Il 73 135 119
22.0 99 100 88 93 78 80 149 131
24,0 107 105 94 99 85 L1 162 143
26.0 115 (AR 98 101 91 92 174 156
28.0 125 117 100 102 97 97 186 1467
30.0 135 125 100 103 103 103 198 178
32.0 145 135 102 112 113 112 209 189
34.0 156 1446 110 124 122 120 220 200
36.0 167 157 120 136 130 128 230 209
38.0 178 169 131 149 137 134 241 219
40.0 190 181 143 162 143 143 252 229
41.0 196 187 148 168 146 144 258 234
42.0 202 193 154 174 149 150 263 239
43.0 208 199 1460 180 153 153 2469 243
44,0 214 204 167 186 156 157 275 248
45.0 220 213 173 193 160 161 281 253
46.0 224 219 179 199 163 164 287 259
47.0 232 225 1835 205 167 1468 292 2564
48.0 238 232 132! 21 170 172 298 269
49.0 244 238 196 216 174 174 303 274
50.0 250 245 203 223 178 180 309 279
51.0 256 251 208 228 182 183 315 284
52.0 263 257 214 234 186 187, 32 289
53.0 269 263 220 240 190 19 326 294
54,0 275 270 226 246 193 195 N 299
55.0 28 276 232 252 197 199 337 304
56.0 287 283 237 257 201 203 343 308
57.0 294 290 244 264 205 207 348 312
58.0 300 294 249 269 209 21 353 317
59.0 306 302 255 275 213 215 359 322
60.0 312 308 260 280 217 219 364 328
61.0 319 EAH] 266 286 221 223 370 333
62.0 324 I 271 292 225 227 375 338
63.0 N 327 277 297 229 2N 380 342
64.0 337 333 283 303 233 235 386 348
65.0 343 340 288 308 237 239 91 352
66.0 349 346 294 314 241 243 396 337
67.0 356 352 299 320 245 247 401 362
68.0 362 358 305 325 249 251 404 367
69.0 368 364 310 330 253 255 411 372
70.0 374 370 s 336 257 259 416 377
71.0 380 3746 32 3an 261 263 421 382
72.0 386 382 326 346 265 268 424 184
73.0 392 388 N 352 269 272 431 391
74,0 398 394 336 357 273 274 436 394
75.0 404 400 I 362 277 280 441 400
76.0 410 404 347 367 281 284 444 405
77.0 414 412 352 372 285 288 451 409
78.0 422 47 357 378 288 292 455 414
79.0 427 423 361 7 382 292 296 460 418
80.0 433 428 367 387 296 300 464 423
81.0 439 434 372 393 300 304 469 427
82.0 445 439 376 397 304 308 473 432
83.0 450 445 381 402 307 312 478 436
84,0 456 450 386 407 3tt 315 482 440
85.0 461 456 391 412 35 39 487 445
86.0 467 461 396 417 39 323 491 449
B7.0 472 447 400 422 322 327 494 434
88.0 478 472 405 426 326 N 500 458
89.0 483 477 410 431 330 335 505 462
90.0 489 482 414 436 333 338 509 466
91.0 494 487 419 440 337 342 514 470
92.0 499 493 423 445 341 344 518 A74
93.0 504 498 428 450 344 349 523 478
94.0 8910 503 432 434 348 353 527 483
95.0 515 508 437 459 351 357 531 484
96.0 520 512 EL)| 463 355 361 535 490
97.0 8925 517 445 467 359 364 340 495
98.0 530 522 450 472 362 368 544 499
99.0 335 526 454 474 366 Eral 548 503
100.0 540 931 458 480 349 375 553 507
101.0 544 536 442 484 373 379 537 51
102.0 349 540 466 489 376 382 561 515
103.0 554 545 an 493 379 385 366 519
104.0 359 549 475 497 383 389 570 523
105.0 563 554 479 501 386 392 574 328

* Unfilled void
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HEATING RATE OF STEEL BEAM UNDER HOLORIB DECK WITH NW CONCRETE

TABLE 20 :

TINE TEMPERATURE (C)
(ain) STEEL BEAM (NV HOLORIB)
LF Wi W2 [ K] UF1 UrF2 UF3 % UF4 =
0.0 23 23 23 23 23 22 23 24
2.0 24 23 23 23 23 27 24 25
4.0 27 23 24 ‘26 26 ‘38 28 29
4.0 33 29 28 3 30 44 34 34
8.0 4 34 34 39 34 49 40 43
10.0 48 43 42 47 39 54 46 49
12,0 56 52 50 55 44 81 54 36
14.0 45 40 57 64 50 69 62 64
16.0 74 &9 65 72 56 80 70 71
18.0° 83 77 73 79 63 92 77 77
20.0 92 86 80 87 2" 103 83 83
22,0 98 93 [:]] 93 79 113 89 89
24,0 103 99 93 100 83 122 94 93
26.0 110 101 99 103 92 130 100 98
28.0 120 101 101 105 98 138 109 104
30.0 130 103 102 108 102 148 18 13
32,0 140 © 109 103 119 109 156 126 121
34.0 149 19 110 13 117 164 133 127
36,0 160 130 121 143 124 i71 139 133
38.0 170 143 133 153 130 178 144 139
40.0 181 155 143 168 137 183 150 144
41.0 187 162 150 174 140 189 152 147
42,0 192 148 156 180 143 194 156 150
43.0 198 174 162 186 146 198 159 153
44,0 204 181 168 192 150 202 162 156
45.0 210 187 174 198 153 207 166 159
44,0 216 194 180 204 157 21 169 163
47.0 222 200 186 210 160 215 173 166
48.0 228 207 192 217 164 219 176 1469
49.0 234 213 198 223 168 223 180 173
30.0 240 220 204 229 172 228 184 176
51.0 244 226 210 234 176 232 188 180
32,0 253 233 215 240 180 236 1" 183
33.0 259 240 221 244 183 240 195 187
54,0 245 246 227 252 187 244 199 190
55.0 21 252 233 258 191 247 203 194
54.0 277 259 239 244 1935 251 207 197
57.0 284 269 243 270 199 255 21 201
58,0 290 272 250 275 203 259 214 204
99.0 296 278 256 281 207 263 218 - 208
60.0 302 285 262 287 - 210 266 222 21
61,0 309 291 268 292 214 270 226 213
62,0 315 297 273 298 218 274 230 218
63.0 EF| 304 279 303 222 278 234 222
44,0 327 310 284 309 226 282 238 225
65.0 334 3té 290 314 229 283 242 229
66,0 340 322 295 320 233 289 245 232
67.0 344 328 301 325 237 293 249 236
48,0 352 335 306 330 241 296 253 240
69.0 359 N 312 335 245 300 257 243
70.0 365 347 317 EL) 248 304 261 247
71.0 kAl 353 322 346 252 307 245 250
72,0 377 359 327 351 256 in 249 254
73.0 383 343 333 356 240 314 273 257
74.0 389 N 338 361 263 318 277 261
75.0 395 377 343 366 267 322 281 2465
76.0 401 382 348 N 270 325 285 268
77.0 407 388 353 374 274 329 289 272
78.0 413 394 358 381 278 332 292 275
79.0 418 399 363 386 281 336 294 279
80.0 424 403 368 391 285 339 300 282
81,0 430 410 373 394 288 343 304 286
82.0 436 14 378 401 292 347 308 289
83.0 441 421 383 405 295 350 n 293
84.0 447 427 388 410 299 353 315 294
85.0 452 432 392 413 302 357 39 300
86.0 458 437 397 419 306 381 322 303
87.0 4463 443 402 424 309 344 326 304
88.0 4469 448 404 429 313 3468 330 3Ho
89.0 474 433 411 433 36 I 333 313
90.0 480 438 414 438 320 375 337 37
91.0 485 463 420 442 323 378 340 320
92.0 490 4468 425 447 326 382 344 324
93.0 495 473 429 451 330 386 347 327
94.0 501 478 434 454 333 389 351 330
95.0 506 483 438 460 336 393 335 1334
96.0 Sn 488 442 464 340 396 358 337
97.0 514 493 447 468 343 400 362 341
98.0 521 498 451, 473 346 403 365 344
99.0 526 502 455 477 350 . 407 369 348
100.0 N 507 440 481 353 410 372 351
101.0 536 512 444 485 354 414 376 354
102.0 540 S14 448 490 3460 417 379 338
103.0 543 921 472 494 363 421 383 361
104.0 550 525 476 498 366 424 384 3564
105.0 335 930 - 480 302 369 428 390 368

% Unfilled void
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. . TABLE 21 ' .
HEATING RATES OF STEEL BEAM UNDER HOLORIB DECK WITH LW CONCRETE
TINE TENPERATURE (C)
(nin) STEEL BEAN (LW HOLORIE)
LF LY W2 W3 UF1 UF2 UF3 % UF4 »
0.0 23 23 22 22 22 22 22 22
2.0 22 22 22 21 21 22 24 28
4.0 24 23 23 23 23 25 28 30
6.0 24 26 27 26 26 30 35 37
8.0 32 32 34 33 30 35 42 44
10.0 40 40 42 40 36 M 48 50
12.0 44 48 30 48 42 44 55 57
14.0 54 57 58 56 50 52 62 64
16.0 61 1] 67 64 58 61 69 71
18.0 70 74 76 73 b6 72 77 79
20.0 77 82 83 80 73 81 85 86
22.0 84 90 N [:1] 81 89 92 73
24,0 93 96 97 95 87 12 98 101
26.0 97 100 99 99 93 100 106 109
28.0 99 100 100 100 98 104 e 117
30.0 100 100 101 100 100 109 125 124
32.0 102 101 103 101 103 114 133 13
34.0 108 103 108 106 106 120 140 138
36,0 115 110 116 15 109 126 146 . 143
38.0 125 120 127 125 116 132 153 148
40.0 133 130 137 135 121 137 158 154
4.0 138 136 143 140 124 140 164 157
42.0 143 142 149 145 127 143 165 160
43.0 148 148 154 151 130 1446 168 163
44,0 152 193 159 159 133 149 170 166
45.0 157 159 164 160 136 152 174 149
46,0 162 165 170 165 139 154 177 172
47.0 168 172 176 i 143 158 181, 174
48.0 172 177 181 176 146 160 184 179
49.0 177 183 186 181 150 164 187 183
50.0 182 189 191 184 153 166 190 184
51.0 188 195 197 192 157 170 194 190
52.0 193 201 202 196 160 173 198 193
53.0 199 207 208 202 163 176 201 197
54.0 204 213 213 207 167 179 205 201
55.0 210 220 219 213 171 183 209 209
§6.0 215 226 224 218 174 187 212 209
57.0 220 23 229 223 178 190 216 212
98.0 227 238 235 229 182 194 219 217
59.0 232 243 239 233 189 197 223 220
60.0 238 250 243 239 189 202 226 224
61.0 | 243 255 250 - 244 193 209 230 228
) 62,0° | 249 261 255 249 197 209 233 232
63.0 255 267 260 259 200 213 237 236
64.0 261 273 265 259 204 216 240 239
65.0 267 278 270 264 208 220 244 243
66.0 273 285 276 270 212 224 248 248
67,0 279 290 281 275 214 228 251 231
68.0 284 L2946 -286 280 219 23 235 255
69.0 290 302 291 285 223 233 259 259
70.0 297 308 297 291 227 239 - 263 263
71.0 302 313 301 295 230 243 2646 267
72.0 308 320 307 301 234 244 270 27
73.0 314 325 N 305 238 250 274 274
74.0 320 3N 3t7 m’ 241 254 277 278
75.0 327 337 322 316 243 258 281 282
76.0 332 343 327 321 248 261 285 . 286
77.0 338 348 N 325 251 265 289 289
78.0 344 354 336 330 255 2468 292 293
72,0 349 359 N 335 258 272 295 296
80.0 336 364 344 340 262 275 299 300
81.0 361 370 350 344 265 279 303 303
82.0 367 375 356 350 269 282 306 307
83.0 373 380 360 354 271 285 N 309
84.0 378 386 364 358 273 289 313 33
83.0 383 391 369 363 278 292 316 31b
86.0 389 396 374 368 281 294 320 320
87.90 395 402 379 372 285 299 323 1323
88.0 401 407 384 377 288 302 327 327
89.0 406 412 368 381 2N 305 330 329
90.0 41 417 393 386 294 308 333 333
91.0 417 422 397 390 297 312 337 336
92.0 422 427 401 395 300 35 340 339
93.0 427 432 405 399 303 318 344 343
94.0 432 437 410 . 403 307 32 347 344
95.0 438 442 414 408 309 324 350 349
96.0 442 444 418 412 33 327 354 332
97.0 448 451 423 414 316 330 357 356
98.0 452 456 427 420 318 333 360 359
99.0 - | 458 461 43 424 N 336 -+ 363 362
100.0 462 463 435 428 324 339 367 366
101.0 447 470 439 433 327 342 370 369
102.0 472 474 443 437 330 345 373 372
103.0 478 479 448 441 333 348 377 376
104.0 482 484 451 444 334 350 380 378
105.0 488 489 456 449 339 354 383 382

* Unfilled void
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Thermal brealk in Heam ()

Pasition of beams and decking (h)

Qrientatton of deck span to Leams ()

FIG. 1
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STUD WELDING SHEAR CONNECTORS FIG. 2
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4.54m
500 mm _+_ 900 mm — e
Unfilled void Filled vold
o300 -wfe-300 *
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B ==
B2 B2e
eC2 Cle
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——— o Somu§®®2 P
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120 mm LW Concrete oCl "Cle 120 mm ND Concrete
SCHEMATIC LAYOUT OF TEST ARRANGEMENT FIG. 3
(R2/895T)
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4 10 16
)
3 9 15
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| 25 mm
6 .
12
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THERMOCOQUPLE POSITIONS IN CONCRETE SLAB FIG. 4

(R2/8958)
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e

POSITIONING OF THERMOCOUPLES WITHIN THE CONCRETE FIG. 5
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Thermocouple attached to steel deck {a)

Thermocouples attached to shear studs (b}

FIG. 6
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54 mm
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\/G'rc 7] TC j/
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)
x TC * TC 200 mm
760 700
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X TC XTC
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DIMENSIONS AND THERMOCOUPLE POSITIONS OF FIG. 7

ADDITIONAL REINFORCEMENT MESH FABRICATED FROM 5 mm DIA. ROD  (R2/8959)
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POSITION OF ADDITIONAL REINFORCEMENT MESH

FlG. 8
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THERMOCOUPLE POSITIONS ON STEEL BEAMS
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CASTING THE NORMAL DENSITY CONCRETE FIG. 10
(cont ,..)
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Levelling the concrete (c)

(d)

CASTING THE NORMAL DENSITY CONCRETE FIG. 10
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Ceramic fibre insulation (a)
between segments

(b)

CASTING LIGHTWEIGHT CONCRETE FIG. 11
(cont ...)
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()

(d)

CASTING LIGHTWEIGHT CONCRETE FIG. 11
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BEAMS PRICOR TO SPRAYING FIG. 12
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(a) Beams prolected
with Mandolite P20

(b)Y Haolorib
voids
clear of
protection

(¢) Proteetion
removed
from CF46
deck voids

FIG. 13
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(a) Transverse hairline cracks

Molstuie
on

light-
weigrht
conerete
slitys

—

FIG. 14
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rrrre=zp

CFdf DECK DISTORTED AFTER 54 min FIG. 15
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LIGHTWEIGHT CONCRETE ON CF46 DECK AFTER 105 min FIG. 16
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