








RESOURCE A

TABLE 3.2-FLOORlCEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENT5-continued
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PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

Floor finish: 1" concrete; plate cont.

F/C-S-14 7/s" weld; 4" - 7.7Ibs. "I" beams; Ceiling:
105 psf

1 hr. 35
6 2,4,9,10 11/ 2lit rods 12" o.c.; 7/8" gypsum sand min.

plaster.

Floor finish: lilt L.W. concrete; lit
limestone cement; plate cont. weld;

3 hrs.
F/C-S-15 1" 5" - 10 lbs. "I" beams; Ceiling: IIt 165 psf

20 min. 6 4,9,11
rods 12" o.c. tack welded to beams
metal lath; 1" P. C. plaster.

10' x 13'6"; S.J. 103 - 24" o.c.; Deck:
2" concrete 1:2:4; Membrane: furring

4 hrs. 26 41/ 3F/C-S-16 1" 12" O.c.; Clips D, E, F, G; Hexagonal 145 psf
min. 3 2,4,8

mesh reinforcement; 1" thick plaster -
1.5:2; 1.5:3.

10' x 13'6"; Joists - S.J. 103 - 24"
o.c.; Deck: 3.4lbs. rib lath; 6" x 6" -

F/C-S-17 1"
lOx 10 gao reinforcement; 2" deck

145 psf
1 hr. 42

3 2,4,8 12/ 31:2:4 gravel concrete; Membrane: min.
furring 16" O.c.; Clips D, E, F, G; 1"
plaster.

10' x 13'6"; S. 1. 103 - 24" O.C.; Deck:

F/C-S-18 Ills" 2" concrete 1:2:4; Membrane: furring
145 psf

2 hrs.
3 2,4,8 22/ 312" O.C.; Clips C, E, F, G; Diagonal 44 min.

wire reinforcement; Ills" plaster.

10' x 13'6"; Joists - S.J. 103 - 24"
O.C.; Deck: lilt gypsum concrete

1 hr. 40 12/ 3F/C-S-19 Ills" over; lit gypsum board; Membrane: 145 psf
min. 3 2,3,8

furring 12" O.C.; Clips D, E, F, G;
Ills" plaster - 1.5:2; 1.5:3.

211t cinder concrete; lit topping;
plate 6" welds 12" O.C.; 5" - 18.9 lbs.

3 hrs 43 32/ 3F/C-S-20 Ills" "H" center; 5" - 10 lbs. "I" ends; 1" 150 psf
min. 6 2,4,9,11

channels 18" O.C.; Ills" gypsum sand
plaster.

10' x 13'6"; Joists - S.J. 103 - 24"
O.C.; Deck: lilt gypsum concrete

1 hr. 48 12/ 3F/C-S-21 11/ 4" over; IIt gypsum board base; 145 psf
min. 3 2,3,8

Membrane: furring 12" O.C.; Clips D,
E, F, G; lilt plaster - 1.5:2; 1.5:3.

Floor finish: lilt limestone concrete;
lit sand cement topping; plate to

F/C-S-22 lilt beams 311t; 12" O.C. welded; 5" - 10
292 psf

2 hrs.
6 2,4,9,10 23/4lbs. "I" beams; 1" channels 18" O.c.; 45 min.

lilt wood fiber gypsum sand plaster
on metal lath.

211t L.W. (gas exp.) concrete; Deck:
lit topping; plate 611t welds 12"

F/C-S-23 lIlt O.C.; Beams: 5" - 18.9Ibs. "H" center;
150 psf

4 hrs.
6 2,4,9 42/ 35" - 10 lbs. "I" ends; Membrane: 1" 42 min.

channels 18" O.C.; lIlt gypsum sand
plaster.

(Continued)
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TABLE 3.2-FLOORlCEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENT8-continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAilS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

Floor finish: 1'It limestone concrete;

lIlt
'It cement topping; plate 3'lt - 12"

2 hrs. 2'/2F/C-S-24 o.c. welded; 5" - 10 lbs. "I" beams; 292 psf
34 min. 6 2,4,9,10

Ceiling: 1" channels 18" O.c.; l'lt
gypsum plaster.

Floor finish: l'lt gravel concrete on

11/ 2"

expo metal; plate cont. weld; 4" - 7.7
1 hr. 24

F/C-S-25 lbs. "I" beams; Ceiling: lit rods 12" 70 psf
min. 6 2,4,9,10 1'/3

O.C. welded to beams; l'lt fiber
gypsum sand plaster.

Floor finish: bare plate; 6'/t welding
- 12" O.C.; 5" - 18.9 lbs. "H" girders

F/C-S-26 21/t (inner); 5" - 10 lbs "I" girders (two
122 psf 1 hr. 6 7,9,11 1outer); 1" channels 18" O.C.; 2"

reinforced gypsum tile; 'It gypsum
sand plaster.

Floor finish: 2" gravel concrete; plate

F/C-S-27 2'lt to beams 3'/2" - 12" O.C. welded; 4" -
105 psf

2 hrs.
6 2,4,9,10 21/ 27.7lbs. "I" beams; 2" gypsum ceiling 31 min.

tiles; 'It 1:3 gypsum sand plaster.

Floor finish: 1'It gravel concrete;
'It gypsum asphalt; plate continuous
weld; 4" - 7.7lbs. "I" beams; 12" -

4 hrs.F/C-S-28 2'/2" 31.8 lbs. "I" beams - girder at 5' from 200 psf 6 2,4,9,11 42/ 3
one end; 1" channels 18" O.C.; 2"

55 min.

reinforcement gypsum tile; 'It 1:3
gypsum sand plaster.

Floor: 2" reinforced concrete or 2"
precast reinforced gypsum tile;
Ceiling: 3/4" portland cement-sand

3/t
plaster 1:2 for scratch coat and 1:3 for

See 1 hr. 30F/C-S-29 brown coat with 15 lbs. hydrated lime
Note 12 min.

1 12, 13, 14 11/ 2

and 3 lbs. of short asbestos fiber bag
per cement or 3/t sanded gypsum
plaster 1:2 for scratch coat and 1:3 for
brown coat.

Floor: 2'/t reinforced concrete or 2"

3/t
reinforced gypsum tile; the latter with

SeeF/C-S-30 'It mortar finish; Ceiling: 3/t sanded
Note 12

2 hrs. 1 12,13, 14 2
gypsum plaster; 1:2 for scratch coat
and 1:3 for brown coat.

Floor: 2'1t reinforced concrete or 2"
reinforced gypsum tile; the latter with

F/C-S-3l 3/t 'It mortar finish; Ceiling: 1" neat See 2 hrs.
1 12, 13, 14 2'/2gypsum plaster or 3/t gypsum- Note 12 30 min.

vermiculite plaster, ratio of gypsum to
fine vermiculite 2: 1 to 3: 1.

(Continued)
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TABLE 3.2-FLOORlCEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENT8-continued
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PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

Floor: 211z" reinforced concrete or 2"
reinforced gypsum tile; the latter with

F/C-S-32 31t 1/2" mortar finish; Ceiling: 1" neat See
3 hrs. 1 12,13,14 3gypsum plaster or 31t gypsum- Note 12

vermiculite plaster, ratio of gypsum to
fine vermiculite 2: 1 to 3: 1.

Floor: 211z" reinforced concrete or 2"
reinforced gypsum slabs; the latter

F/C-S-33 1" with liz" mortar finish; Ceiling: 1" See
4 hrs. 1 12,13,14 4gypsum-vermiculite plaster applied Note 12

on metal lath and ratio 2: 1 to 3: 1
gypsum to vermiculite by weight.

Floor: 2" reinforced concrete or 2"
precast reinforced portland cement
concrete or gypsum slabs; precast
slabs to be finished with lit mortar

See
F/C-S-34 21/z" top coat; Ceiling: 2" precast

Note 12
4 hrs. 1 12,13,14 4

reinforced gypsum tile, anchored into
beams with metal ties or clips and
covered with liz" 1:3 sanded gypsum
plaster.

Floor: 1:3:6 portland cement, sand
and gravel concrete applied directly
to the top of steel units and 11/ 2" thick

F/C-S-35 1" at top of cells, plus liz" 1:21Iz" See
3 hrs. 1

15, 16,
3cement-sand finish, total thickness at Note 15 17,18

top of cells, 2"; Ceiling: 1" neat
gypsum plaster, back of lath 2" or
more from underside of cellular steel.

Floor: same as F/C-S-35; Ceiling: 1"
gypsum-vermiculite plaster (ratio of

See 15,16,
F/C-S-36 1" gypsum to vermiculite 2:1 to 3:1), the Note 15

4 hrs. 1 17,18 4
back of lath 2" or more from
under-side of cellular steel.

Floor: same as F/C-S-35; Ceiling: 1"

F/C-S-37 1" neat gypsum plaster; back of lath 9" See
4 hrs. 1

15,16,
4or more from underside of cellular Note 15 17, 18

steel.

Floor: same as F/C-S-35; Ceiling: 1"
gypsum-vermiculite plaster (ratio of

See 15, 16,
F/C-S-38 1" gypsum to vermiculite 2: 1 to 3: 1), the

Note 15
5 hrs. 1

7,18 5
back of lath being 9" or more from
underside of cellular steel.

Floor: asbestos paper 14lbs.llOO ft.2

cemented to steel deck with

F/C-S-39 31t waterproof linoleum cement, wood See
1 hr. 1

19,20,
1

screeds and 7/t wood floor; Ceiling: Note 19 21,22
31t sanded gypsum plaster 1:2 for
scratch coat and 1:3 for brown coat.

(Continued)
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TABLE 3.2-FLOORlCEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENT5-continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE· POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-S-40 3/t Floor: 11/{, 1:2:4 portland cement 1 hr. 30 1 19,20, 11/ 2
concrete; Ceiling: 3/t sanded gypsum See min. 21,22
plaster 1:2 for scratch coat and 1:3 for Note 19
brown coat.

Floor: 2", 1:2:4 portland cement

F/C-S-41 3/t concrete; Ceiling: 3/t sanded gypsum See
2 hrs. 1

19,20,
2

plaster, 1:2 for scratch coat and 1:3 Note 19 21,22
for brown coat.

Floor: 2", 1:2:4 portland cement
concrete; Ceiling: 1" portland

F/C-S-42 1"
cement-sand plaster with 10 Ibs. of See

2 hrs. 1
19,20,

2
hydrated lime for @ bag of cement Note 19 21,22
1:2 for scratch coat and 1:2 1/{ for
brown coat.

11/{

Floor: 2", 1:2:4 portland cement
See 2 hrs. 19,20, 21/2F/C-S-43 concrete; Ceiling: 11/{, 1:2 sanded

Note 19 30 min.
1

21,22
gypsum plaster on ribbed metal lath.

Floor: 2", 1:2:4 portland cement
See 2 hrs. 19,20,

F/C-S-44 Ills" concrete; Ceiling: Ills", 1: 1 sanded
Note 19 30 min.

1
21,22

21/ 2

gypsum plaster.

Floor: 21/ 2", 1:2:4 portland cement
See 2 hrs. 19,20,

F/C-S-45 1" concrete; Ceiling: 1", 1:2 sanded 1 21/ 2

gypsum plaster.
Note 19 30 min. 21,22

Floor: 21/{, 1:2:4 portland cement

3/t
concrete; Ceiling: 1" neat gypsum

See 19,20,
F/C-S-46 plaster or 3/t gypsum-vermiculite

Note 19
3 hrs. 1

21,22 3
plaster, ratio of gypsum to vermiculite
2:1 to 3:1.

Floor: 21//', 1:2:4 portland cement,

Ills"
sand and cinder concrete plus 1/{,

See 19,20,
FlC-S-4? 1:21I{ cement-sand finish; total

Note 19
3 hrs. 1 21,22 3

thickness 3"; Ceiling: Ills", 1:1
sanded gypsum plaster.

Floor: 21/{, gas expanded portland

Ills"
cement-sand concrete plus 1/{, 1:2.5

See 3 hrs. 19,20,F/C-S-48 cement-sand finish; total thickness 1 31/ 2
3"; Ceiling: Ills", 1:1 sanded gypsum

Note 19 30 min. 21,22

plaster.

Floor: 21/{, 1:2:4 portland cement

F/C-S-49 1" concrete; Ceiling: 1" gypsum- See
4 hrs. 1

19,20,
4vermiculite plaster; ratio of gypsum Note 19 21,22

to vermiculite 2:1 to 3:1.

Floor: 2", 1:2:4 portland cement
concrete; Ceiling: 2" interlocking

See 19,20,
F/C-S-50 21/{ gypsum tile supported on upper face 2 hrs. 1 2

oflower flanges of beams, 1/{ 1:3 Note 19 21,22

sanded gypsum plaster.

(Continued)
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TABLE 3.2-FLOORlCEILING ASSEMBLIES-STEEL STRUCTURAL ELEMENT5-continued

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

Floor: 2", 1:2:4 portland cement
concrete; Ceiling: 2" precast
metal reinforced gypsum tile, See

21/t lIt 1:3 sanded gypsum plaster Not e 19,20,
F/C-S-51 (tile clipped to channels which 19 4 hrs. 1 21,22 4

are clipped to lower flanges of
beams).

For SI: 1 inch =25.4 mm, 1 foot =305 mm, 1 pound per square inch =0.00689MPa, 1 pound per square foot =47.9 N/m2
•

Notes:

1. No protective membrane over structural steel.

2. Performance time indicates first endpoint reached only several tests were continued to points where other failures occurred.

3. Load failure.

4. Thermal failure.

5. This is an estimated time to load bearing failure. The same joist and deck specimen was used for a later test with different membrane protection.

6. Test stopped at 3 hours to reuse specimen; no endpoint reached.

7. Test stopped at 1 hour to reuse specimen; no endpoint reached.

8. All plaster used =gypsum.

9. Specimen size - 18 feet by 13'/
2

inches. Floor deck - base material- 1/4-inch by 18-foot steel plate welded to "I" beams.

10. "I" beams - 24 inches o.c.

11. "I" beams - 48 inches o.c.

12. Apply to open web joists, pressed steel joists or rolled steel beams, which are not stressed beyond 18,000 Ibs.lin.2 in flexure for open-web pressed or light rolled
joists, and 20,000 Ibs.lin.2 for American standard or heavier rolled beams.

13. Ratio of weight of portland cement to fine and coarse aggregates combined for floor slabs shall not be less than 1:612'
14. Plaster for ceiling shall be applied on metal lath which shall be tied to supports to give the equivalent of single No. 18 gage steel wires 5 inches o.c.

15.Load: maximum fiber stress in steel not to exceed 16,000 psi.

16. Prefabricated units 2 feet wide with length equal to the span, composed oftwo pieces ofNo. 18 gage formed steel welded together to give four longitudinal cells.

17. Depth not less than 3 inches and distance between cells no less than 2 inches.

18. Ceiling: metal lath tied to furring channels secured to runner channels hung from cellular steel.

19. Load: rolled steel supporting beams and steel plate base shall not be stressed beyond 20,000 psi in flexure.
Formed steel (with wide upper flange) construction shall not be stressed beyond 16,000 psi.

20. Some type of expanded metal or woven wire shall be embedded to prevent cracking in concrete flooring.

21. Ceiling plaster shall be metal lath wired to rods or channels which are clipped or welded to steel construction. Lath shall be no smaller than 18 gage steel wire and
not more than 7 inches o.c.

22. The securing rods or channels shall be at least as effective as single 3/16-inch rods with I-inch of their length bent over the lower flanges of beams with the rods or
channels tied to this clip with 14 gage iron wire.
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FIGURE 3.3-FLOORlCEILlNG ASSEMBLIES-WOOD JOIST
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TABLE 3.3-FLOORlCEILlNG ASSEMBLIES-WOOD JOIST

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

12' clear span - 2" x 9" wood joists;
18" o.c.; Deck: 1" T&G; Filler: 3" of

F/C-W-l 3/s" ashes on I/{ boards nailed to joist 60psf 36 min. 7 1,2 1/ 2

sides 2" from bottom; 2" air space;
Membrane: %" gypsum board.

I/{
12' clear span - 2" X 7" joists; 15"

F/C-W-2 o.c.; Deck: I" nominal lumber; 60psf 22 min. 7 1,2,3 1/ 4

Membrane: II{ fiber board.

12' clear span - 2" x 7" wood joists;

F/C-W-3 II{ 16" o.c.; 2" x 1lIz" bridging at center;
30 psf 28 min. 7 1,3,15 1/ 3Deck: I" T&G; Membrane: lIz" fiber

board; 2 coats "distemper" paint.

12' clear span - 2" x 7" wood joists;

3/1t
16" o.c.; 2" x 1lIz" bridging at center

F/C-W-4 span; Deck: I" nominal lumber; 30 psf 32 min. 7 1,2 1/ 2

Membrane: I/{ fiber board under
3/ lt gypsum plaster.

F/C-W-5 sIs" As per previous F/C-W-4 except
70 psf 48 min. 7 1,2 3/4membrane is 5/ 8" lime plaster.

sIs"
As per previous F/C-W-5 except

F/C-W-6 membrane is sIs" gypsum plaster on 70 psf 49 min. 7 1,2 3/4
22 gage %" metal lath.

(Continued)
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TABLE 3.3-FLOORlCEILING ASSEMBLIES-WOOD JOIST-continued
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PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-W-7 liz" As per previous F/C-W-6 except 43 min. 7 1,2,3 2/3
membrane is liz" fiber board under 60 psf
liz" gypsum plaster.

FlC-W-8 1/2"
As per previous F/C-W-7 except

60 psf 33 min. 7 1,2,3 1/2membrane is IIz" gypsum board.

12' clear span - 2" x 7" wood joists;

9/1t
15" O.c.; 2" x 1liz" bridging at center;

113F/C-W-9 Deck: 1" nominal lumber; Membrane: 60 psf 24 min. 7 1,2,3
3/s" gypsum board; 3/1t gypsum
plaster.

F/C-W-lO 5/s" As per F/C-W-9 except membrane is
60 psf 27 min. 7 1,2,3 1/35/s" gypsum plaster on wood lath.

12' clear span - 2" x 9" wood joists;
15" O.c.; 2" x lilt bridging at center
span; Deck: 1" T&G; Membrane:
original ceiling joists have 3/s" plaster

F/C-W-ll 7/s" on wood lath; 4" metal hangers
75 psf

1 hr. 10
7 1,2 1

attached below joists creating 15" min.
chases filled with mineral wool and
closed with 7/s" plaster (gypsum) on
%" S.W.M. metal lath to form new
ceiling surface.

12' clear span - 2" x 9" wood joists;
15" O.c.; 2" x 1lIz" bridging at center;
Deck: 1" T&G; Membrane: 3"

FlC-W-12 7/s" mineral wood below joists; 3" hangers 75 psf 2 hrs. 7 1,4 2
to channel below joists; 7/s" gypsum
plaster on metal lath attached to
channels.

12' clear span - 2" x 9" wood joists;
16" O.c.; 2" x 11/2" bridging at center
span; Deck: 1" T&G on 1" bottoms on

F/C-W-13 7/s" 3// glass wool strips on 31/ gypsum
60 psf 41 min. 7 1,3 2/3board nailed to joists; Membrane: 3//

glass wool strips on joists; 3/s"
perforated gypsum lath; liz" gypsum
plaster.

12' clear span - 2" x 9" wood joists;
15" o.c.; Deck: 1" T&G; Membrane:

F/C-W-14 7/s" 3" foam concrete in cavity on lIz"
60 psf

1 hr. 40
7 1,5 12/3boards nailed to joists; wood lath min.

nailed to 1" x lIlt straps 14 o.c.
across joists; 7/s" gypsum plaster.

12' clear span - 2" x 9" wood joists;
18" o.c.; Deck: 1" T&G; Membrane:
2" foam concrete on lIz" boards nailed

3/4F/C-W-15 7/s" to joist sides 2" from joist bottom; 2" 60psf 53 min. 7 1,2
air space; 1" x 11// wood straps 14"
o.c. across joists; 7/s" lime plaster on
wood lath.

(Continued)
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TABLE 3.3-FLOORlCEILING ASSEMBLIES-WOOD JOIST-continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-W-16 7/g" 12' clear span - 2" x 9" wood joists; 28 min. 7 1,2 1/3
Deck: 1" T&G; Membrane: 3" ashes
on lit boards nailed to joist sides 2"

60 psf
from joist bottom; 2" air space; 1" x
11// wood straps 14" O.c.; 7/g"
gypsum plaster on wood lath.

F/C-W-17 7/g" As per previous F/C-W-16 but with
60 psf 41 min. 7 1,2 2/3lime plaster mix.

12' clear span - 2" x 9" wood joists;

F/C-W-18 7/g" 18" O.c.; 2" x lilt bridging at center;
60psf 36 min. 7 1,2 1/2Deck: 1" T&G; Membrane: 71g"

gypsum plster on wood lath.

As per previous F/C-W-18 except
F/C-W-19 7/g" with lime plaster membrane and deck 60psf 19 min. 7 1,2 1/4

is 1" nominal boards (plain edge).

F/C-W-20 7/g" As per F/C-W-19, except deck is 1"
60 psf 43 min. 7 1,2 2/3T&G boards.

12' clear span - 2" x 9" wood joists;
16" O.c.; 2" x 11/2" bridging at center;

F/C-W-21 1" Deck: 1" T&G; Membrane: 3fg" 70 psf 29 min. 7 1,2 1/3
gypsum base board; 51g" gypsum
plaster.

12' clear span - 2" x 9" wood joists;
16" O.c.; 2" x 2" wood bridging at

F/C-W-22 11/g" center; Deck: 1" T&G; Membrane:
60 psf 1 hr. 7 1,2,3 1

hangers, channel with 3/g" gypsum
baseboard affixed under 3// gypsum
plaster.

Deck: 1" nominal lumber; Joists: 2" x
11 1/2F/C-W-23 3/g" 7"; 15" o.c.; Membrane: 3/8" 60 psf 12 2,6 1/

6

plasterboard with plaster skim coat.
min.

F/C-W-24 lIt Deck: 1" T&G lumber; Joists: 2" x 9";
60 psf 18 min. 12 2, 7 1/416" o.c.; Membrane: II{ plasterboard.

Deck: 1" T&G lumber; Joists: 2" x
F/C-W-25 1/2" 7"; 16" o.c.; Membrane: II{ fiber 30 psf 8 min. 12 2,8 2/15

insulation board.

Deck: 1" nominal lumber; Joists: 2" x
F/C-W-26 1/2" 7"; 15" o.c.; Membrane: II{ fiber 60 psf 8 min. 12 2,9 2/15

insulation board.

Deck: 1" nominal lumber; Joists: 2" x
F/C-W-27 5/g" 7"; 15" o.c.; Membrane: 5/g" gypsum 60 psf 17 min. 12 2, 10 1/4

plaster on wood lath.

Deck: 1" T&G lumber; Joists: 2" x
F/C-W-28 5/g" 9"; 16" o.c.; Membrane: lit fiber 60 psf 20 min. 12 2,11 1/3

insulation board; 1/2" plaster.

F/C-W-29
No

Exposed wood joists.
See

15 min. 1
1, 12, 1/4Membrane Note 13 13,14

(Continued)
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RESOURCE A

TABLE 3.3-FLOORlCEILING ASSEMBLIES-WOOD JOIST-continued

262

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-W-30 3/g" Gypsum wallboard: 31g" or 1/2" with 25 min. 1 1, 12, 1/
2

lilt No. 15 gage nails with 3/1t See
13,14

heads spaced 6" centers with asbestos
Note 13

paper applied with paperhangers'
paste and finished with casein paint.

1/2"
Gypsum wallboard: lIt with 13/t No.

See 1, 12, 1/
2F/C-W-31 12 gage nails with 1//' heads, 6" o.c.,

Note 13
25 min. 1

13,14
and finished with casein paint.

Gypsum wallboard: 1/2" with lIlt No.
12 gage nails with lIt heads, 18" O.c.,
with asbestos paper applied with

See 1, 12,
F/C-W-32 1/2" paperhangers' paste and secured with 30 min. 1 1/

2

lIlt No. 15 gage nails with 3/ lt
Note 13 13,14

heads and finished with casein paint;
combined nail spacing 6" O.c.

3/g"
Gypsum wallboard: two layers 3Jg"

See 1, 12, 1/
2F/C-W-33 secured with lIlt No. 15 gage nails

Note 13
30 min. 1

13,14
with 3/g" heads, 6" o.c.

Perforated gypsum lath: 3/g", plastered

F/C-W-34 lIt with I IIg" No. 13 gage nails with SIlt See
30 min. 1

1, 12, 1/
2heads, 4" O.c.; lIt sanded gypsum Note 13 13,14

plaster.

Same as F/C-W-34, except with 11/g"
See 1, 12, 3/

4F/C-W-35 lIt No. 13 gage nails with 3/g" heads, 4"
Note 13

45 min. 1
13,14

o.c.

Perforated gypsum lath: 3/g", nailed
with 11/ 8" No. 13 gage nails with 3Jg"

F/C-W-36 lIt heads, 4" o.c.; joints covered with 3" See
1 hr. 1

1,12,
1

strips of metal lath with 131t No. 12 Note 13 13,14
nails with lIt heads, 5" O.c.; lit
sanded gypsum plaster.

Gypsum lath: 3Jg" and lower layer of

1/2"
3/g" perforated gypsum lath nailed

See 1,12, 3/
4F/C-W-37 with 13// No. 13 nails with Silt Note 13

45 min. 1 13,14
heads, 4" O.c.; lIt sanded gypsum
plaster or lIt portland cement plaster.

Metal lath: nailed with lIlt No. 11

F/C-W-38 3// nails with 31g" heads or 6d common See
45 min. 1

1,12, 3/
4driven 1" and bent over, 6" O.c.; 3/t Note 13 13,14

sanded gypsum plaster.

Same as F/C-W-38, except nailed
See 1, 12,

F/C-W-39 3/t with lIlt No. 11 barbed roof nails 1 hr. 1 1
with 7/ 1t heads, 6" o.c.

Note 13 13,14

(Continued)

2006 INTERNATIONAL EXISTING BUILDING CODE®



RESOURCE A

TABLE 3.3-FLOORICEILING ASSEMBLIES-WOOD JOIST-continued

PERFORMANCE REFERENCE NUMBER

ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-W-40 31t Same as F/C-W-38, except with lath 1 hr. 15 1 1, 12, 11/ 4

nailed to joists with additional min. 13,14
supports for lath 27" o.c.; attached to
alternate joists and consisting of two See
nails driven lIlt, 2" above bottom on Note 13
opposite sides of the joists, one loop
of No. 18 wire slipped over each nail;
the ends twisted together below lath.

Metal lath: nailed with lIlt No. 11
barbed roof nails with 7/1t heads, 6

31t
O.c., with 31t portland cement plaster

See 1, 12,
F/C-W-4l for scratch coat and 1:3 for brown 1 hr. 1 1

coat, 3 lbs. of asbestos fiber and 15
Note 13 13,14

lbs. of hydrated lime/94 lbs. bag of
cement.

Metal lath: nailed with 8d, No. 11 1/ 2

31t
gage barbed box nails, 211t driven,

See 1, 12,
F/C-W-42 lIlt on slant and bent over, 6" o.c.;

Note 13
1 hr. 1

13,14
1

31t sanded gypsum plaster, 1:2 for
scratch coat and 1:3 for below coat.

For 51: 1 inch =25.4 mm, 1 foot =305 mm, 1 pound per square inch =0.00689MPa, 1 pound per square foot =47.9 N/m2
•

Notes:

1. Thickness indicates thickness of first membrane protection on ceiling surface.

2. Failure mode - flame thru.

3. Failure mode - collapse.

4. No endpoint reached at termination of test.

5. Failure imminent - test terminated.

6. Joist failure - 11.5 minutes; flame thru - 13.0 minutes; collapse - 24 minutes.

7. Joist failure - 17 minutes; flame thru - 18 minutes; collapse - 33 minutes.

8. Joist failure - 18 minutes; flame thru - 8 minutes; collapse - 30 minutes.

9. Joist failure - 12 minutes; flame thru - 8 minutes; collapse - 22 minutes.

10. Joist failure - 11 minutes; flame thru - 17 minutes; collapse - 27 minutes.

II. Joist failure - 17 minutes; flame thru - 20 minutes; collapse - 43 minutes.

12. Joists: 2-inch by to-inch southern pine or Douglas fir; No.1 common or better. 5ubfloor: 3/4-inch wood sheating diaphragm of asbestos paper, and finish of
tongue-and-groove wood flooring.

13. Loadings: not more than 1,000 psi maximum fiber stress in joists.

14. Perforations in gypsum lath are to be not less than 3/4-inch diameter with one perforation for not more than 16/in.2 diameter.

15. "Distemper" is a British term for a water-based paint such as white wash or calcimine.
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RESOURCE A

FIGURE 3.4-FLOORlCEILING ASSEMBLIES-HOLLOW CLAY TILE WITH REINFORCED CONCRETE

NUMBER OF
ASSEMBLIES

10

The number in each box is
keyed to the last number in the
Item Code column in the Table.

For example:

43

4

9

3

5

13

12

2

FIRE RESISTANCE RATING (HOURS)

10

11

o

O-+ .....l.-_-+- ...I...-_.l....-_l....-_!------'L....----J_----I. --r_---L_---L.._---l-_--l.-_-+-_·

5

TABLE 3.4-FLOORlCEILING ASSEMBLIES-HOLLOW CLAY TILE WITH REINFORCED CONCRETE

PERFORMANCE REFERENCE NUMBER

ITEM ASSEMBLY PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-HT-1 Cover: 1liz" concrete (6080 psi); three 2 hrs. 7 7 1,2,3 2
cell hollow clay tiles, 12" x 12" x 4"; min.

6" 31/ 4" concrete between tiles including 75 pSf
two liz" rebars with 31t concrete
cover; 1/2" plaster cover, lower.

Cover: 1liz" concrete (5840 psi); three
cell hollow clay tiles, 12" x 12" x 4";

F/C-HT-2 6" 31It concrete between tiles including
61 psf

3 hrs. 23
7 3,4,6 31/ 3two liz" rebars each with liz" concrete min.

cover and 51s" filler tiles between
hollow tiles; liz" plaster cover, lower.

Cover: 1liz" concrete (6280 psi); three
cell hollow clay tiles, 12" x 12" x 4";

1,3,5,
F/C-HT-3 6" 31It concrete between tiles including 122 psf 2 hrs. 7

8
2

two IIz" rebars with IIz" cover; 1/2"

plaster cover, lower.

Cover: 1liz" concrete (6280 psi); three
cell hollow clay tiles, 12" x 12" x 4";

2 hrs. 23
F/C-HT-4 6" 31/t concrete between tiles including 115 psf

min.
7 1,3,7 21/ 3

two liz" rebars with 31t cover; liz"
plaster cover, lower.

(Continued)
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TABLE 3.4-FLOORlCEILING ASSEMBLIES-HOLLOW CLAY TILE WITH REINFORCED CONCRETE-eontinued

RESOURCE A

PERFORMANCE REFERENCE NUMBER

ITEM ASSEMBLY PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

F/C-HT-5 Cover: 11/ 2" concrete (6470 psi); three 2 hrs. 7 1,3,5, 2
cell hollow clay tiles, 12" x 12" x 4"; 8

6" 31/t concrete between tiles including 122 psf
two lit rebars with lit cover; lit
plaster cover, lower.

Floor cover: lilt gravel cement
(4300 psi); three cell, 12" x 12" x 6";

F/C-HT-6 8" 31/t space between tiles including
165 psf 4 hrs. 7

1,3,9,
4

two 1It rebars with 1" cover from 10
concrete bottom; 1It plaster cover,
lower.

Deck: 7/8" T&G on 2" x lilt bottoms
(18" o.c.) lilt concrete cover (4600

F/C-HT-7 9" (nom.)
psi); three cell hollow clay tiles, 12" x

95 psf
2 hrs. 26

7
4, 11, 21/ 312" x 4"; 3" concrete between tiles min. 12,13

including one %" rebar 31t from tile
bottom; 3// plaster cover.

Deck: 71s" T&G on 2" x lilt bottoms
(18" o.c.) lilt concrete cover (3850

F/C-HT-8 9" (nom.)
psi); three cell hollow clay tiles, 12" x

95 psf
3 hrs. 28

7
4, 11,

12" x 4"; 3" concrete between tiles min. 12,13
including one 3// rebar 3// from tile
bottoms; lit plaster cover.

Deck: 71s" T&G on 2" x 1112" bottoms
(18" o.c.) lilt concrete cover (4200

F/C-HT-9 9" (nom.)
psi); three cell hollow clay tiles, 12" x

95 psf
2 hrs. 14

7
3,5,8,

12" x 4"; 3" concrete between tiles min. 11
including one 3// rebar 3// from tile
bottoms; lit plaster cover.

Slit
Fire clay tile (4" thick); lilt concrete

See
F/C-HT-lO cover; for general details, see Note

Note 14
1 hr. 43 15 I

15.

F/C-HT-l1 8" Fire clay tile (6" thick); 2" cover.
See

1 hr. 43 15 1
Note 14

F/C-HT-12 Slit Fire clay tile (4" thick); lilt cover; See 1 hr. 30
43 15 11/ 251s" gypsum plaster, lower. Note 14 min.

F/C-HT-13 8"
Fire clay tile (6" thick); 2" cover; 5/s" See

2 hrs. 43 15 11/ 2gypsum plaster, lower. Note 14

For 51: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 pound per square inch = 0.00689MPa, 1 pound per square foot = 47.9 N1m2
•

Notes:

1. A generalized cross section of this floor type follows:

I--- 1 %" ---+
I CRS. I

1/2" PLASTER (2 COATS)
1ST L1ME-CEMENT-SAND
2ND GYPSUM (NEAT)

2. Failure mode - structural.

3. Plaster: base coat - lime-cement-sand; top coat - gypsum (neat).
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RESOURCE A

TABLE 3.4-FLOORlCEILlNG ASSEMBLIES-HOLLOW CLAY TILE WITH REINFORCED CONCRETE-eontinued

4. Failure mode - collapse.
5. Test stopped before any endpoints were reached.
6. A generalized cross section of this floor type follows:

BARS 1/2" DIAM.
WITH %" COVER
OF CONCRETE

L-- 1'3// --J!- CRS. -I

TILES (12" X 12" X'4") \..-'/2' PLASTER (2 COATS)
1ST L1ME-CEMENT-SAND
2ND GYPSUM (NEAT)

TILES (12" x 12" x 4")

'/2" PLASTER (2 COATS)
1ST L1ME-CEMENT-SAND
2ND GYPSUM (NEAT)

BARS %" DIAM. WITH %"
COVER OF CONCRETE

GI FLOOR CLIPS

7. Failure mode - thermal - back face temperature rise.
8. Passed hose stream test.
9. Failed hose stream test.

10. Test stopped at 4 hours before any endpoints were reached.
II. A generalized cross section of this floor type follows:

7/8" T&G BOARDING

2" x 1'/2" BATTENS @ 18 CRS
SECURED TO CLIPS

12. Plaster: base coat - retarded hemihydrate gypsum-sand; second coat - neat gypsum.
13. Concrete in Item 7 is P.c. based but with crushed brick aggregates while in Item 8 river sand and river gravels are used with the P.c.
14. Load - unspecified.
15. The 12-inch by 12-inch fire-clay tiles were laid end to end in rows spaced 21

/ 2 inches or4 inches apart. The reinforcing steel was placed between these rows and the
concrete cast around them and over the tile to form the structural floor.
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SECTION IV-BEAMS
TABLE 4.1.1-REINFORCED CONCRETE BEAMS

DEPTH 10" TO LESS THAN 12"

RESOURCE A

PERFORMANCE REFERENCE NUMBER

ITEM PRE- POST- REC.
CODE DEPTH CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

24" wide x II" deep reinforced
4 hrs.

B-II-RC-l 11" concrete "T" beam (3290 psi); 8.8 tons
2min. 7 1,2,14 4

Details: see Note 5 figure.

24" wide x 10" deep reinforced
1 hr.B-1O-RC-2 10" concrete "T" beam (4370 psi); 8.8 tons

53 min.
7 1,3 13/4

Details: see Note 6 figure.

101It
24" wide x 101/ 2" deep reinforced

2 hrs.
B-1O-RC-3 concrete "T" beam (4450 psi); 8.8 tons

40 min. 7 1,3 22/ 3
Details: see Note 7 figure.

24" wide x II" deep reinforced
3 hrs.B-II-RC-4 11" concrete "T" beam (2400 psi); 8.8 tons

32 min. 7 1,3,14 31/ 2

Details: see Note 8 figure.

24" wide x II" deep reinforced
3 hrs.B-II-RC-5 11" concrete "T" beam (4250 psi); 8.8 tons
3 min. 7 1,3,14 3

Details: see Note 9 figure.

B-II-RC-6 11" Concrete flange: 4" deep x 2' wide
(4895 psi) concrete; Concrete beam:
7" deep x 611t wide beam; "I" beam
reinforcement; 10" x 411t x 251bs.
RS.l.; I" cover on flanges; Flange
reinforcement: 3/s" diameter bars at 10 tons 6 hrs. 7 1,4 6
6" pitch parallel to "T"; lIt diameter
bars perpendicular to "T"; Beam
reinforcement: 4" x 6" wire mesh No.
13 SWG; Span: 11' restrained;
Details: see Note 10 figure.

B-II-RC-7 11" Concrete flange: 6" deep x 1'611t
wide (3525 psi) concrete; Concrete
beam: 5" deep x 8" wide precast
concrete blocks 83/t long; "I" beam
reinforcement; 7" x 4" x 16 lbs.
RS.J.; 2" cover on bottom; 11/ 2"

3.9 tons 4 hrs. 7 1,2 4cover on top; Flange reinforcement:
two rows IIt diameter rods parallel to
"T"; Beam reinforcement: lIs" wire
mesh perpendicular to I"; Span: 1'3"
simply supported; Details: see Note
11 figure.

B-II-RC-8 11" Concrete flange: 4" deep x 2' wide
(3525 psi) concrete; Concrete beam
7" deep x 411t wide; (scaled from
drawing); "I" beam reinforcement;
10" x 411t x 25 lbs. RS.J.; no

10 tons 4 hrs. 7 1,2,12 4concrete cover on bottom; Flange
reinforcement: 3/s" diameter bars at 6
pitch parallel to "T"; lIt diameter
bars perpendicular to "T"; Span: 11'
restricted.

(Continued)
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RESOURCE A

TABLE 4.1.1-REINFORCED CONCRETE BEAMS
DEPTH 10" TO LESS THAN 12"-eontinued

PERFORMANCE REFERENCE NUMBER

ITEM PRE- POST- REC.
CODE DEPTH CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

11 11t
24" wide xlIII2" deep reinforced

3 hrs.B-II-RC-9 concrete "T" beam (4390 psi); 8.8 tons
24 min. 7 1,3 31/ 3

Details: see Note 12 figure.

For SI: 1 inch =25.4 mm, 1 foot =305 mm, 1 pound =0.004448kN, 1 pound per square inch =0.00689 MPa, 1 ton =8.896 kN.

Notes:
1. Load concentrated at mid span.
2. Achieved 4 hour performance (Class "B;' British).
3. Failure mode - collapse.
4. Achieved 6 hour performance (Class ''A,'' British).

5. 6.

-----2'-----+

%" DIA. BARS

3/4" DIA. BARS

5/16" DIA. STIRRUPS
AT 3" CRS. 1/

2
"

CRS.

4"

-----2'-----+

%" DIA. BARS

%"DIA.BARS

5/16" DIA. STIRRUPS
AT 3" CRS.

%"DIA.
BARS AT 6"
CRS.

7. 8.

~~~-+-'F,--..z.....---,-+ 11/
2

"

t COVER

%" DIA. BARS

3/4" DIA. BARS

5/16" DIA. STIRRUPS
AT 3" CRS.

-----2'-----+1
%"DIA.

BARS AT 6"-Ri~~~~~;;;;;t_l
CRS.

%"DIA.
BARS AT 6"
CRS.

9. 10.

14-----2'-----+1

%"DIA.
BARS AT 6"
CRS.

5/16" DIA. STIRRUPS
AT 3" CRS.

~----2'-----+I

1/4" DIA. BARS

10" x 41
/ 2" 25 LB. R.S.J

4" x 6" WIRE MESH
OF NO. 13 S.w.G

(Continued)
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RESOURCE A

TABLE 4.1.1-REINFORCED CONCRETE BEAMS
DEPTH 10" TO LESS THAN 12"-continued

11. 12.

4"

10" X 41/ 2"

25 LB. R.S.J.

%"DIA.BARS
AT 6" PITCH%" DIA.RODS

PLASTER

l/a"WIRE

7" x 4" x 16 LB. RS.J.

PRECAST CONCRETE
BLOCKS. 81

/ 4" LONG

1
1
/ 2" ~ l' 61/"

COVER LI 2

4"TIL~~"

2" BOnOMJ
COVER

STRIP OF HOLLOW TILE
FLOOR CONSISTING OF
REINFORCED CONCRETE
RIBS, 3// WIDE WITH 12" x 6" x 4"
HOLLOW CLAY TILES.

SPAN AND END CONDITIONS:-10'-3" (CLEAR).
SIMPLY SUPPORTED.

13.

+----'\----2'--------1

3/a" DIA. BARS

3/16" DIA. STIRRUPS..../I Gj L 2"
AT 3" CRS. 2"-i I

3%'

14. The different performances achieved by B-ll-RC-1, B-ll-RC-4 and
B-ll-RC-5 are attributable to differences in concrete aggregate composi­
tions reported in the source document but unreported in this table. This
demonstrates the significance of material composition in addition to other
details.
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RESOURCE A

TABLE 4.1.2-REINFORCED CONCRETE BEAMS
DEPTH 12" TO LESS THAN 14"

PERFORMANCE REFERENCE NUMBER

ITEM PRE· POST· REC.
CODE DEPTH CONSTRUCTION DETAILS LOAD TIME BMS·92 BMS-92 BMS·92 NOTES HOURS

12" X 8" section; 4160 psi aggregate

B-12-RC-l 12" concrete; Reinforcement: 4-71s"
5.5 tons 2 hrs. 7 1 2rebars at corners; 1" below each

surface; IIt stirrups 10" o.c.

Concrete flange: 4" deep x 2' wide
(3045 psi) concrete at 35 days;
Concrete beam: 8" deep; "I" beam
reinforcement: 10" x 41/2" x 25 lbs.
RSJ.; 1" cover on flanges; Flange

B-12-RC-2 12" reinforcement: 3/s" diameter bars at 10 tons 4 hrs. 7 2,3,5 4
6" pitch parallel to "T"; lIt diameter
bars perpendicular to "T"; Beam
reinforcement: 4" x 6" wire mesh No.
13 SWG; Span: 10' 3" simply
supported.

Concrete flange: 4" deep x 2' wide
(3825 psi) concrete at 46 days;
Concrete beam: 9" deep x 81/ 2" wide;
(scaled from drawing); "I" beam
reinforcement: 10" x 41/z" x 25 lbs.

B-13-RC-3 13" RS.l; 3" cover on bottom flange; 1"
10 tons 6 hrs. 7

2,3,6,
4cover on top flange; Flange 8,9

reinforcement: 3/s" diameter bars at
6" pitch parallel to "T"; lIt diameter
bars perpendicular to "T"; Beam
reinforcement: 4" x 6" wire mesh No.
13 SWG; Span: 11' restrained.

Concrete flange: 4" deep x 2' wide
(3720 psi) concrete at 42 days;
Concrete beam: 8" deep x 81/z" wide;
(scaled from drawing); "I" beam
reinforcement: 10" X 4 lIz" x 25 lbs.

B-12-RC-4 12" RSJ.; 2" cover bottom flange; 1"
10 tons 6 hrs. 7

1,3,4,
4cover top flange; Flange 7,8,9

reinforcement: 3/s" diameter bars at
6" pitch parallel to "T"; lIt diameter
bars perpendicular to "T"; Beam
reinforcement: 4" x 6" wire mesh No.
13 SWG; Span: 11' restrained.

For SI: I inch =25.4 mm, I foot =305 mm, I pound =0.004448 kN, I pound per square inch =0.00689 MPa, I ton =8.896 kN.
Notes:
1. Qualified for 2 hour use. (Grade "C;' British) Test included hose stream and reload at 48 hours.
2. Load concentrated at mid span.
3. British test.
4. British test - qualified for 6 hour use (Grade 'W').

(Continued)
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5.

RESOURCE A

TABLE 4.1.2-REINFORCED CONCRETE BEAMS
DEPTH 12" TO LESS THAN 14"-continued

6.

7.

1+-----2'-------+1

4" X 6" 10" X 41
/ 2"

WIRE MESH 25 LB. R.S.J

OF NO. 13 S.W.G L I~
1"--l 1" COVER'

61
/ 2"

4"x6"
WIRE MESH OF
NO. 13 S.W.G

8. See Table 4.1.3, Note 5.

2'--2;'~~
2"

4"

14------ 2' ------

4"x6"
WIRE MESH OF
NO. 13 S.W.G
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RESOURCE A

TABLE 4.1.3-REINFORCED CONCRETE BEAMS
DEPTH 14" TO LESS THAN 16"

PERFORMANCE REFERENCE NUMBER

ITEM PRE- POST- REC.
CODE DEPTH CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

Concrete flange: 4" deep x 2' wide
(3290 psi) concrete; Concrete beam:
10" deep x 811{ wide; "I" beam
reinforcement: 10" x 41/{ x 25 lbs.
R.S.l.; 4" cover on bottom flange; 1"

1,2,3B-15-RC-l 15" cover on top flange; Flange 10 tons 6 hrs. 7 4
reinforcement: 3/g" diameter bars at 5,6

6" pitch parallel to "T"; 1// diameter
bars perpendicular to "T"; Beam
reinforcement: 4" x 6" wire mesh
No. 13 SWG; Span: 11' restrained.

Concrete flange: 4" deep x 2' wide
(4820 psi) concrete; Concrete beam:
10" deep x 81/{ wide; "I" beam
reinforcement: 10" x 41/{ x 25 lbs.
R.S.l.; 1" cover over wire mesh on

B-15-RC-2 15" bottom flange; 1" cover on top
10 tons 6 hrs. 7

1,2,4,
4flange; Flange reinforcement: 31g" 5,6

diameter bars at 6" pitch parallel to
"T"; 1// diameter bars perpendicular
to "T"; Beam reinforcement: 4" x 6"
wire mesh No. 13 SWG; Span: 11'
restrained.

For SI: 1 inch =25.4 mm, 1 foot =305 mm, 1 pound =0.004448 kN, 1 pound per square inch =0.00689 MPa, 1 ton =8.896 kN.
Notes:
1. Load concentrated at mid span.
2. Achieved 6 hour fire rating (Grade ''A,'' British).
3. 4.

------ 2'------~

4"x6"
WIRE MESH
OF NO.13
S.W.G

------ 2'----------.l

3/8" DIA. BARS AT
6" PITCH

4"x6"
WIRE MESH
OF NO. 13
S.W.G

5. Section 43.147 of the 1979 edition of the Uniform Building Code Standards provides:
"A restrained condition in fire tests, as used in this standard, is one in which expansion at the supports ofa load-carrying element resulting from the effects of the fire
is resisted by forces external to the element. An unrestrained condition is one in which the load-carrying element is free to expand and rotate at its support.
"(R)estraint in buildings is defined as follows: Floor and roof assemblies and individual beams in buildings shall be considered restrained when the surrounding or
supporting structure is capable of resisting the thermal expansion throughout the range of anticipated elevated temperatures. Construction not complying ... is
assumed to be free to rotate and expand and shall be considered as unrestrained.
"Restraint may be provided by the lateral stiffness of supports for floor and roof assemblies and intermediate beams forming part of the assembly. In order to
develop restraint, connections must adequately transfer thermal thrusts to such supports. The rigidity of adjoining panels or structures shall be considered in
assessing the capability of a structure to resist therm expansion."
Because it is difficult to determine whether an existing building's structural system is capable ofproviding the required restraint, the lower hourly ratings of a simi­
lar but unrestrained assembly have been recommended.

6. Hourly rating based upon Table 4.2.1, Item B-12-RC-2.
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TABLE 4.2.1-REINFORCED CONCRETE BEAMS-UNPROTECTED
DEPTH 10" TO LESS THAN 12"

RESOURCE A

PERFORMANCE REFERENCE NUMBER

ITEM PRE- POST- REC.
CODE DEPTH CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS

B-SU-l 10" 10" X 41/t X 251bs. "I" beam. 10 tons 39 min. 7 1 1/
3

For SI: 1 inch =25.4 mm, 1 pound =0.004448 kN, 1 ton =8.896 kN.
Notes:
1. Concentrated at mid span.

TABLE 4.2.2-STEEL BEAMS-CONCRETE PROTECTION
DEPTH 10" TO LESS THAN 12"

PERFORMANCE REFERENCE NUMBER

ITEM PRE· POST· REC.
CODE DEPTH CONSTRUCTION DETAILS LOAD TIME BMS·92 BMS-92 BMS-92 NOTES HOURS

10" X 8" rectangle; aggregate
concrete (4170 psi) with 1" top cover

B-SC-l 10"
and 2" bottom cover; No. 13 SWG

3.9 tons
3 hrs.

7 1,2,3 33/4
iron wire loosely wrapped at 46 min.
approximately 6" pitch about 7" X 4"
X 161bs. "I" beam.

10" x 8" rectangle; aggregate
concrete (3630 psi) with 1" top cover

B-SC-l 10" and 2" bottom cover; No. 13 SWG
5.5 tons

5 hrs.
7

1,4,5,
33/4

iron wire loosely wrapped at 26 min. 6, 7
approximately 6" pitch about 7" x 4"
x 16 lbs. "I" beam.

For SI: 1 inch =25.4 mm, 1 pound =0.004448 kN, 1 pound per square inch =0.00689 MPa, 1 ton =8.896 kN.
Notes:
1. Load concentrated at mid span.
2. Specimen lO-foot 3-inch clear span simply supported.
3. Passed Grade "C" fire resistance (British) including hose stream and reload.
4. Specimen II-foot clear span - restrained.
5. Passed Grade "B" fire resistance (British) including hose stream and reload.
6. See Table 4.1.3, Note 5.
7. Hourly rating based upon B-SC-I above.
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RESOURCE A

NUMBER OF
ASSEMBLIES

10

SECTION V-DOORS
FIGURE 5.1-RESISTANCE OF DOORS TO FIRE EXPOSURE

The number in each box is
keyed to the last number in the
Item Code column in the Table.

For example:
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o 20 40

EFFECTIVE BARRIER TIME (MINUTES)

60 80

TABLE 5.1-RESISTANCE OF DOORS TO FIRE EXPOSURE

PERFORMANCE REFERENCE NUMBER
DOOR

ITEM MINIMUM EFFECTIVE EDGE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS BARRIER FLAMING BMS-92 BMS-92 BMS-92 NOTES (MIN.)

D-l 3/s" Panel door; pine perimeter (1%"); 5 min. N/A
90 1,2 5

painted (enamel). 10 sec.

D-2 3/s" As above, with two coats V.L. listed 5 min.
5 min. 90 1,2,7 5

intumescent coating. 30 sec.

D-3 3/s" As D-l, with standard primer and flat 5 min. N/A 90 1,3,4 5
interior paint. 55 sec.

As D-l, with panels covered each

25/s"
side with liz" plywood; edge grouted

11 min. 3 min.
D-4 with sawdust filled plaster; door faced

15 sec. 45 sec.
90 1,2,5,7 10

with IIs" hardboard each side; paint
see (5).

As D-l, except surface protected with
D-5 3/s" glass fiber reinforced intumescent fire 16 min. N/A 90 1,3,4,7 15

retardant coating.

Door detail: As D-4, except with lis"

D-6 ISIs" cement asbestos board facings with
17 min.

10 min.
90 1,3,4 15

aluminum foil; door edges protected 15 sec.
by sheet metal.

Door detail with lis" hardboard cover

D-7 ISIs" each side as facings; glass fiber
20 min. N/A 90 1,3,4,7 20

reinforced intumescent coating
applied.

D-8 ISIs" Door detail same as D-4; paint was
26 min.

24 min.
90

1,3,4,
25

glass reinforced epoxy intumescent. 45 sec. 6, 7

(Continued)
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TABLE 5.1-RESISTANCE OF DOORS TO FIRE EXPOSURE-continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER
DOOR

ITEM MINIMUM EFFECTIVE EDGE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS BARRIER FLAMING BMS-92 BMS-92 BMS-92 NOTES (MIN.)

D-9 15/s" Door detail same as D-4 with facings of lis"
29 min.

3 min.
90 1,2 5

cement asbestos board. 15 sec.

D-lO 15/s" As per D-9.
31 min. 7 min.

90 1,3,4 6
30 sec. 20 sec.

D-ll 15/s" As per D-7; painted with epoxy intumescent 36 min.
N/A 90 1,3,4 35

coating including glass fiber roving. 25 sec.

D-12 15/s" As per D-4 with intumescent fire retardant paint.
37 min. 24 min.

90 1,3,4 30
30 sec. 40 sec.

D-13
1liz" As per D-4, except with 24 gao galvanized sheet

39 min. 39 min. 90 1,3,4 39
(nom.) metal facings.

D-14 15/s" As per D-9.
41 min. 17 min.

90 1,3,4,6 20
30 sec. 20 sec.

D-15 - Class C steel fire door. 60 min. 58 min. 90 7,8 60

D-16 - Class B steel fire door. 60 min. 57 min. 90 7,8 60

Solid core flush door; core staves laminated to 13

D-17 13
//

facings but not each other; Birch plywood facings
15 min. 13 min. 37 11

liz" rebate in door frame for door; 313z" clearance
between door and wood frame.

D-18 13
// As per D-17. 14 min. 13 min. 37 11 13

D-19 13
//

Door same as D-17, except with 16 gao steel; 3/3z" 12 min. - 37 9,11 10
door frame clearance.

D-20 13
// As per D-19. 16 min. - 37 10,11 10

D-21 13
//

Doors as per D-17; intumescent paint applied to
26 min. - 37 11 25

top and side edges.

13
//

Door as per D-17, except with 1/2"x lis" steel strip
D-22 set into edges of door at top and side facing stops; 18 min. 6 min. 37 11 18

matching strip on stop.

D-23 13
// Solid oak door. 36 min. 22 min. 15 13 25

D-24 17/s" Solid oak door. 45 min. 35 min. 15 13 35

D-25 17/s" Solid teak door. 58 min. 34 min. 15 13 35

D-26 17/8" Solid (pitch) pine door. 57 min. 36 min. 15 13 35

D-27 17/s" Solid deal (pine) door. 57 min. 30 min. 15 13 30

D-28 17/s" Solid mahogany door. 49 min. 40 min. 15 13 45

D-29 17/s" Solid poplar door. 24 min. 3 min. 15 13,14 5

D-30 17/s" Solid oak door. 40 min. 33 min. 15 13 35

D-31 17/s" Solid walnut door. 40 min. 15 min. 15 13 20

D-32 25/s" Solid Quebec pine. 60 min. 60 min. 15 13 60

D-33 25/s" Solid pine door. 55 min. 39 min. 15 13 40

D-34 25/s" Solid oak door. 69 min. 60 min. 15 13 60

D-35 25/s" Solid teak door. 65 min. 17 min. 15 13 60

D-36 1liz" Solid softwood door. 23 min. 8.5 min. 15 13 10

D-37 3// Panel door. 8 min. 7.5 min. 15 13 5

D-38 5/1t Panel door. 5 min. 5 min. 15 13 5

(Continued)
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RESOURCE A

TABLE 5.1-RESISTANCE OF DOORS TO FIRE EXPOSURE-eontinued

PERFORMANCE REFERENCE NUMBER
DOOR

ITEM MINIMUM EFFECTIVE EDGE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS BARRIER FLAMING BMS-92 BMS-92 BMS·92 NOTES (MIN.)

0-39 3// Panel door, fire retardant treated. 17)/2 min. 3 min. 15 13 8

0-40 3/4" Panel door, fire retardant treated. 8)/2 min. 8)/2 min. 15 13 8

0-41 3/4" Panel door, fire retardant treated. 163/4 min. 11 )/2 min. 15 13 8

For SI: 1 inch =25.4 mm, 1 foot =305 mm.
Notes:

1. All door frames were of standard lumber construction.
2. Wood door stop protected by asbestos millboard.
3. Wood door stop protected by sheet metal.
4. Door frame protected with sheet metal and weather strip.
5. Surface painted with intumescent coating.
6. Door edge sheet metal protected.
7. Door edge intumescent paint protected.
8. Formal steel frame and door stop.
9. Door opened into furnace at 12 feet.

10. Similar door opened into furnace at 12 feet.
11. The doors reported in these tests represent the type contemporaries used as 20-minute solid-core wood doors. The test results demonstrate the necessity ofhaving

wall anchored metal frames, minimum cleaners possible between door, frame and stops. They also indicate the utility oflong throw latches and the possible use of
intumescent paints to seal doors to frames in event of a fire.

12. Minimum working clearance and good latch closure are absolute necessities for effective containment for all such working door assemblies.
13. Based on British tests.
14. Failure at door - frame interface.
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EDITORIAL CHANGES - SECOND PRINTING

Page 13, 303.2.3: Section number now reads 302.2.3

Page 13,303.2.3.1: Section number now reads 302.2.3.1

Page 13, 303.2.3.2: Section number now reads 302.2.3.2

Page 14,302.2.5: Section number now reads 302.2.4

Page 14,302.2.6: Section number now reads 302.2.5

Page 16,308.1: line 1 now reads ... 308.1 Scope. The provisions of Sections 308.1 through 308.9...

Page 17, 308.8.7: lines 5 and 6 now read ... and Chapter 9 of the International Building Code for accessible alarms apply only to the
quantity of spaces being altered or added.

Page 22,506.2.2.3: line 4 now reads ... 506.2.2.1, then the building shall be rehabilitated to comply...

Page 48,912.8: last line of 2nd paragraph now reads ... 605.1 and 1005.1 as applicable.

Page 51, 1102.4: now reads ... Chapter 5 compliance. Historic buildings undergoing repairs shall comply with all of the applica­
ble requirements of Chapter 5, except as specifically permitted in this chapter.

Page 51, 1102.5: last line now reads ... requirements of Section 501.2.

Page 52, 1104.1: last 2 lines now read. .. Sections 1104.1.1 through 1104.1.4 for that element shall be permitted.

Page 64, Table 1301.6.17: title now reads ... TABLE 1301.6.17 SPRINKLER SYSTEM VALUES

Page 64, Table 1301.6.17: table note now reads a. These options cannot be taken if Category a in Section 1301.6.18 is used.

Page 64, Table 1301.6.18: table note now reads a. This option cannot be taken ifCategory a or Category b in Section 1301.6.17 is
used.

Page 64, 1301.6.19: line 2 now reads ... use areas in accordance with Section 508.2 of the International

Page 64,1301.9.1: last line of item 1 now reads ... 1301.8 shall be utilized. (See Section 1301.6.)

Page 71, ASME AI7.1-2004 now reads ... Safety Code for Elevators and Escalators-with AI7.1a-2005 Addenda and A17.1S
Supplement 2005

Page 72, ICC IBC-06: last line now reads ... 1401.6.4.1, 1401.6.7, 1406.3

Page 72, ICC IFC-Q6: second line now reads ... 704.4.1.5, 704.4.1.6, 704.4.1.7, 704.4.3, 1201.2, 1301.3.2,

Page 72, ICC IRC-Q6: first line now reads ... 101.4.1,502.2,506,606.2.1,607.1, 707.4.1, 707.4.3, 708.3, 711.1,807.5,807.5.2,
807.6,

Page 72, NFPA 13R-99: last line now reads ... 704.2.5

EDITORIAL CHANGES - THIRD PRINTING

Page 11, 202: third definition now reads ... CHANGE OF OCCUPANCY. A change in the purpose or level of activity within a
building that involves a change in application of the requirements of this code.

Page 19,402.3: line 4 now reads provisions of Chapter 6,7,8,9 or 10.

Page 41,807.5.2: line 8 now reads Code level seismic forces as specified in Section 506.1.1.3

Page 41,807.5.2: line 11 now reads 506.1.1.1. The areas to be counted toward the 30 percent

Page 44,907.3.1: exception 2, line 7 now reads ... Section 506.1.1.3. The rehabilitation procedures

Page 49, 1001.3: line 4 now reads ... in Chapter 4.
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MEMBERSHIP CATEGORIES AND DUES*- ANNUAL MEMBERSHIP
Special membership structures are also available for Educational Institutions and Federal Agencies.
For more information, please visit www.iccsafe.org/membership or call 7-888-ICC-SAFE (422-7233), x33804.

GOVERNMENTAL MEMBER**
Government/Municipality (including agencies, departments or units) engaged in administration, formulation or
enforcement of laws, regulations or ordinances relating to public health, safety and welfare. Annual member dues

(by population) are shown below. Please verify the current ICC membership status of your employer prior to applying.

Membership Application
This form may be photocopied

Please refer to Tracking Number
66-05-274 when applying.

0150,001 + $280050,001-150,000........ $180o Up to 50,000 $100

People Helping People
Build a Safer World™

**A Governmental Member may designate 4 to 12 voting representatives (based on population) who are employees or officials of that
governmental member and are actively engaged on a full- or part-time basis in the administration, formulation or enforcement of laws,
regulations or ordinances relating to public health, safety and welfare. Number of representatives is based on population. All dues for
representatives have been included in the annual member dues payment. Please call 1-888-ICC-SAFE (422-7233), x33804 for
information about how to designate your voting representatives.

o CORPORATE MEMBERS ($300)

INDIVIDUAL MEMBERS
o PROFESSIONAL ($150)

o COOPERATING ($150)

o CERTIFIED ($75)

o ASSOCIATE ($35)

o STUDENT ($25)

o RETIRED ($20)

An association, society, testing laboratory, manufacturer, company or corporation

A design professional duly licensed or registered by any state or other recognized governmental agency

An individual who is interested in International Code Council purposes and objectives and would
like to take advantage of membership benefits

An individual who holds a current Legacy or International Code Council certification

An employee of a current ICC Governmental Member

An individual who is enrolled in classes or a course of study including at least 12 hours of
classroom instruction per week

A former governmental representative, corporate or individual member who has retired

New Governmental and Corporate Members will receive a free package of 7 code books. New Individual Members will receive one free code book. Upon
receipt of your completed application and payment, you will be contacted by an ICC Member Services Representative regarding your free code
package or code book. For more information, please visit www.iccsafe.org/membership or call 1-888-ICC-SAFE (422-7233), x33804.

Please print clearly or type information below:

Name

Name of Jurisdiction, Association, Institute or Company, etc.

Title

Billing Address

City State Zip+4

Street Address for Shipping

City State Zip+4

E-mail

Telephone

Tax Exempt Number (If applicable, must attach copy of tax exempt license if claiming an exemption)
Payment Information:

VISA, MC, AMEX or DISCOVER Account Number

Return this application to:
International Code Council
Affn: Membership
5360 Workman Mill Road
Whittier, CA 90601-2298

Exp. Date

Toll Free: 1-888-ICC-SAFE (1-888-422-7233), x33804

FAX: (562) 692-6031 (Los Angeles District Office)
Or, apply online at www.iccsafe.org/membership.
Please refer to Tracking Number 66-05-274 when applying.

If you have any questions about membership in the International Code Council,
call 1-888-ICC-SAFE (1-888-422-7233), x33804 and request a Member Services Representative.

*Membership categories and dues subject to change.
Please visit www.iccsafe.org/membership for the most current information.
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CHAPTER 2 
DEFINITIONS 
 
CHANGE OF OCCUPANCY. A change in the purpose or level… (no change to remainder of 
definition) (posted 8-22-07) 
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FIRST PRINTING (Updated August 9, 2007) 

 

CHAPTER 3 
PRESCRIPTIVE COMPLIANCE METHOD 
 
[B] 303.2.3 302.2.3 (no change to remainder of section) (posted 8-10-07) 
 
[B] 303.2.3.1 302.2.3.1(no change to remainder of section) (posted 8-10-07) 
 
[B] 303.2.3.2 302.2.3.2(no change to remainder of section) (posted 8-10-07) 
 
[B] 302.2.5 302.2.4 (no change to remainder of section) (posted 4-10-07) 
 
[B] 302.2.6 302.2.5 (no change to remainder of section) (posted 4-10-07) 
 
308.1 Scope. The provisions of Sections 308.1 through 308.8 308.9 apply to …..(no change to 
remainder of section) (posted 4-10-07) 
 
308.8.7 Dwelling or sleeping units. …Type A units and Chapter 9 of the International Building Code 
for accessible alarms… (no change to remainder of section) (posted 4-10-07) 
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CHAPTER 4 
CLASSIFICATION OF WORK 
 
402.3 Related work. Work on nondamaged.......provisions of Chapter 6, 7, 8, 9 or 10...(no change to 
remainder of section) (posted 8-22-07) 
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FIRST PRINTING (Updated April 9, 2007) 

 

CHAPTER 5 
REPAIRS 
 
506.2.2.3 Extent of repair for noncompliant buildings. If the evaluation does not establish 
compliance of the predamaged building in accordance with Section 507.2.2.1 506.2.2.1, then the 
building …. (no change to remainder of section) (posted 4-10-07) 
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CHAPTER 8 
ALTERATIONS – LEVEL 3 
 
807.5.2 Substantial structural alterations. Where more than 30 percent of the…seismic forces as 
specified in Section 507.1.1.3 506.1.1.3 for seismic loading. For seismic considerations, the analysis 
shall be…specified in Section 507.1.1.1 506.1.1.1. (no change to remainder of section) 
(posted 8-22-07) 
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SECOND PRINTING (Updated August 9, 2007) 

 

CHAPTER 9 
CHANGE OF OCCUPANCY 
 
907.3.1 Compliance with the International Building Code. (no change to section) 
 
 Exceptions: 
 
  1. (no change to exception 1) 
 

2. Specific detailing provisions…forces as specified in Section 507.1.1.3 506.1.1.3. 
(no change to remainder of exception 2) 

 
 (no change to exceptions 3 and 4) (posted 8-22-07) 
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CHAPTER 9 
CHANGE OF OCCUPANCY 
 
912.8 Accessibility. Existing buildings or portions thereof that undergo a change of group or 
occupancy classification shall have all of the following accessible features: 
 
(no change to items 1 through 6) 
 
…. maximum extent technically feasible. Changes of group of occupancy that incorporated any 
alterations shall comply with this section and Sections 506.1 605.1 and 905.1 1005.1 as applicable. 
(no change to remainder of section) (posted 4-10-07) 
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CHAPTER 10 
ADDITIONS 
 
1001.3 Other work. Any repair or alteration work…as classified in Chapter 3 4.(no change to 
remainder of section) (posted 8-22-07) 
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CHAPTER 11 
HISTORIC BUILDINGS 
 
1102.4 Chapter 4 5 compliance Historic building undergoing repairs shall comply with all of the 
applicable requirements of Chapter 4 5, except as specifically permitted in this chapter. (posted 4-10-
07) 
 
1102.5 Replacement. Replacement of … shall be permitted. Such replacements shall not be 
required to meet the materials and methods requirements of Section 401.2 501.2. 
 
(no change to remainder of section) (posted 4-10-07) 
 
1104.1 Accessibility requirements. The provisions … unless technically infeasible. Where 
compliance with the requirements of accessible routes, ramps, entrances, or … the alternative 
requirements of Sections 1104.1.1 through 1104.1.5 1104.1.4 for that element shall be permitted. 
 
(no change to remainder of section) (posted 4-10-07) 
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CHAPTER 13 
PERFORMANCE COMPLIANCE METHODS 
 
TABLE 1301.6.17 STANDPIPE SPRINKLER SYSTME VALUES  
(no change to table) 
a. These options cannot be taken if Category a in Section 1201.6.18 1301.6.18 is used. (posted 4-10-
07) 
 
TABLE 1301.6.18 STANDPIPE SYSTEM VALUES 
(no change to table) 
a. These options cannot be taken if Category a OR Category b in Section 1201.6.17 1301.6.17 is 
used. (posted 4-10-07) 
 
1301.6.19 Incidental use. Evaluate the protection of incidental use areas in accordance with Section 
508.7 508.2 of the International Building Code.  
(no change to remainder of section) (posted 4-10-07) 
 
1301.9.1 Mixed occupancies. For mixed occupancies, the following provisions shall apply: 
 1. … in Table 1301.8 shall be utilized. (See Section 1201.6 1301.6) 
 
(no change to remainder of section) (posted 4-10-07) 
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FIRST PRINTING (Updated April 9, 2007) 

 
CHAPTER 15 
REFERENCED STANDARDS 
 

ASME  
 
A17.1 Safety Code for Elevator and Escalators with A17.1a-2005 addenda and A17.1S 

Supplement 2005 (posted 4-10-07) 
 
 




