RESOURCE A

SECTION II—COLUMNS

TABLE 2.1.1—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 0” TO LESS THAN 6”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
6” X 6” square columns; gravel
aggregate concrete (4030 psi); 347

C-6-RC-1 6” Reinforcement: vertical, four /5" tons 62 min. 7 1,2 1
rebars; horizontal, %/ ties at 6" ’
pitch; Cover: 1”.

6” X 6” square columns; gravel
aggregate concrete (4200 psi);
C-6-RC-2 6” Reinforcement: vertical, four '/,” 21 tons | 69 min. 7 1,2 1
rebars; horizontal, %/, ties at 6"
pitch; Cover: 1”.

Notes:
1. Collapse.
2. British Test.

FIGURE 2.1.2—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 10” TO LESS THAN 12"
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RESOURCE A

TABLE 2.1.2—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 10” TO LESS THAN 12”

RESOURCE A-84

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
10” square columns; aggregate
C-10-RC-1 10" con(.:rete (42601ps”1); Remforce}ment: 922 1 h}r. 2 7 1 1
vertical, four 1'/,” rebars; horizontal, tons min.
314" ties at 6” pitch; Cover: 1'/,”.
10” square columns; aggregate
C-10-RC-2 107 conﬁ:rete (23215 [’),51); Rm.nfor(.:ement: 46.7 1 hr.. 52 7 1 13
vertical, four '/,” rebars; horizontal, tons min.
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; aggregate
C-10-RC-3 107 conc?rete (5371() [/151); Rel.nforf:ement: 46.5 2 hrs. 7 2.3.11 2
vertical, four '/,” rebars; horizontal, tons
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; aggregate
C-10-RC-4 107 con(_:rete (52016 [/),51); Rel.nfor.cement: 46.5 2 hrs. 7 2.7 ’
vertical, four '/,” rebars; horizontal, tons
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; aggregate
C-10-RC-5 107 congrete (567?1 [,3/51); Rel.nforgement: 46.7 2 hrs. 7 1 ’
vertical, four !/,” rebars; horizontal, tons
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; aggregate
W concrete (5150 psi); Reinforcement: 66 1 hr. 43 13/
C-10-RC-6 10 vertical, four 1'/,” rebars; horizontal, tons min. 7 ! 4
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; aggregate
C-10-RC-7 10" con(.:rete (55810 ;’),51); Remfor.cement: 62.5 1 hr.~ 38 7 1 1 /
vertical, four '/,” rebars; horizontal, tons min.
3/,” ties at 6” pitch; Cover: 1'/".
10” square columns; aggregate
C-10-RC-8 107 con(;rete (40801ps”1); Relr{force}ment: 72.8 1 hr.. 48 7 | 1%,
vertical, four 1'/” rebars; horizontal, tons min.
3/,6” ties at 6” pitch; Cover: 1'/".
10” square columns; aggregate
C-10-RC-9 107 cons:rete (25110 [/151); Rel.nforc.:ement: 51 2 hr§. 16 7 1 2Y,
vertical, four '/,” rebars; horizontal, tons min.
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; aggregate
C-10-RC-10 10” con(_:rete (217? [/),51); Rel.nforf:ement: 45 2 hr§. 14 7 D 21/,
vertical, four '/,” rebars; horizontal, tons min.
3/,¢” ties at 6” pitch; Cover: 1”.
10” square columns; gravel aggregate
W concrete (4015 psi); Reinforcement: 46.5 2 hrs. 6
C-10-RC-11 10 vertical, four !/,” rebars; horizontal, tons min. 7 ! 2
3/,¢” ties at 6” pitch; Cover: 1'/”.
(Continued)
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TABLE 2.1.2—REINFORCED CONCRETE COLUMNS

MINIMUM DIMENSION 10” TO LESS THAN 12”"—continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
11”7 square columns; gravel aggregate
” concrete (4150 psi); Reinforcement: 61 1 hr. 23 1y
C-11-RC-12 1 vertical, four 1'/,” rebars; horizontal, tons min. 7 1 4
31 ties at 7'/,” pitch; Cover: 11/,”.
11”7 square columns; gravel aggregate
” concrete (4380 psi); Reinforcement: 61 1 hr. 26 1y
C-11-RC-13 1 vertical, four 1'/,” rebars; horizontal, tons min. 7 1 4
31 ties at 7'/, pitch; Cover: 11/,”.
11” square columns; gravel aggregate 7
concrete (4140 psi); Reinforcement: 61 3 hrs. 9
C-11-RC-14 11”7 vertical, four 1'/,” rebars; horizontal, tons min. 1 3
31 ties at 71/,” pitch; steel mesh )
around reinforcement; Cover: 1'/,”.
11”7 square columns; slag aggregate
C-11-RC-15 1" congrete (3690Ips”1); Relnforce;ment: 91 2 hrs. 7 2.3.4.5 2
vertical, four 1'/,” rebars; horizontal, tons
31 ties at 7'/,” pitch; Cover: 11/,”.
11” square columns; limestone
aggregate concrete (5230 psi);
C-11-RC-16 11”7 Reinforcement: vertical, four 1'/,” ?olnz 3 }rlrrlisr.141 7 1 31/,
rebars; horizontal, 3/,” ties at 7'/,” :
pitch; Cover: 1'/,”.
11” square columns; limestone
aggregate concrete (5530 psi);
C-11-RC-17 117 Reinforcement: vertical, four 1'/,” ?Olng 3 hr_s. 47 7 1 31/,
rebars; horizontal, 3/3” ties at 7'/,” min.
pitch; Cover: 1'/,”.
11” square columns; limestone
aggregate concrete (5280 psi); 915
C-11-RC-18 11”7 Reinforcement: vertical, four 1'/,” toﬁs 2 hrs. 7 2,3,4,6 2
rebars; horizontal, 3/,” ties at 7'/,”
pitch; Cover: 1'/,”.
11” square columns; limestone
aggregate concrete (4180 psi); 714
C-11-RC-19 11” Reinforcement: vertical, four /4" tons 2 hrs. 7 2,7 2
rebars; horizontal, 3/¢” ties at 7” pitch;
Cover: 1'/,”.
11” square columns; gravel concrete
(4530 psi); Reinforcement: vertical, 538
C-11-RC-20 117 four /4" rebars; horizontal, 3/4” ties at toﬁs 2 hrs. 7 2,3,9 1,
7” pitch; Cover: 1'/,” with !/,”
plaster.
11” square columns; gravel concrete
C-11-RC-21 11" (3520 psi); Reinforcement: vertical, Variable 1hr. 24 7 18 )
four /4" rebars; horizontal, 3/4” ties at min. ’
7” pitch; Cover: 11/,”.
(Continued)
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RESOURCE A

TABLE 2.1.2—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 10” TO LESS THAN 12"—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
11”7 square columns; aggregate
” concrete (3710 psi); Reinforcement: 58.8

C-11-RC-22 1 vertical, four %/¢” rebars; horizontal, tons 2 hrs. 7 23,10 2
31 ties at 7” pitch; Cover: 1,7
11”7 square columns; aggregate

C-11-RC-23 1" concrete (3190 psi); Reinforcement: 58.8 2 hrs 7 2310 )
vertical, four %/ rebars; horizontal, tons : >
31 ties at 7” pitch; Cover: 1,7
11”7 square columns; aggregate

C-11-RC-24 11" concrete (4860 psi); Reinforcement: 86.1 1 hr. 20 7 1 1y
vertical, four */¢” rebars; horizontal, tons min. 3
31" ties at 7” pitch; Cover: 1,7
11” square columns; aggregate

C-11-RC-25 117 con(?rete (485? BSI); Rel.nforgement: 58.8 1 hr.. 59 7 1 13,
vertical, four -/;” rebars; horizontal, tons min.
31 ties at 7” pitch; Cover: 1'/,”.
11” square columns; aggregate

C-11-RC-26 117 congrete (383;1 [3’31); Remforgement: 71.4 53 min. 7 1 3,
vertical, four °/g” rebars; horizontal, tons
316" ties at 417,” pitch; Cover: 11/,”.

For SI: ' 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN.
Notes:

1. Failure mode - collapse.
2.Passed 2 hour fire exposure.
3.Passed hose stream test.
4.Reloaded effectively after 48 hours but collapsed at load in excess of original test load.
5.Failing load was 150 tons.
6. Failing load was 112 tons.
7.Failed during hose stream test.
8.Range of load 58.8 tons (initial) to 92 tons (92 minutes) to 60 tons (80 minutes).
9.Collapsed at 44 tons in reload after 96 hours.
10. Withstood reload after 72 hours.
11.Collapsed on reload after 48 hours.
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RESOURCE A

TABLE 2.1.3—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 12” TO LESS THAN 14”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
12” square columns; gravel aggregate
” concrete (2647 psi); Reinforcement: 78.2 . y
C-12-RC- 12 vertical, four %/ rebars; horizontal, tons 38 min, 1 7 1 2
36" ties at 47,7 pitch; Cover: 2”.
Reinforced columns with 1'/,”
” concrete outside of reinforced steel;
C-12-RC-2 12 . . — 6 hrs. 1 2,3 6
Gross diameter or side of column:
12”; Group I, Column A.
C-12-RC-3 127 Description as per C-12-RC-2; Group o 4 hrs. 1 2.3 4
I, Column B.
C-12-RC-4 127 Description as per C-12-RC-2; Group . 4 hrs. 1 2.3 4
II, Column A.
C-12-RC-5 127 Description as per C-12-RC-2; Group o 2 hrs. 30 1 2.3 2,
II, Column B. min.
C-12-RC-6 107 Description as per C-12-RC-2; Group . 3 hrs. 1 2.3 3
III, Column A.
C-12-RC-7 127 Description as per C-12-RC-2; Group o 2 hrs. 1 2.3 2
III, Column B.
C-12-RC-8 107 Description as per C-12-RC-2; Group . 2 hrs. 1 2.3 2
IV, Column A.
C-12-RC-9 127 Description as per C-12-RC-2; Group o 1 h(. 30 1 2.3 1Y,
IV, Column B. min.
For SI: 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m>
Notes:
1. Failure mode - unspecified structural.
2. GroupI: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch from the
surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.”, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage

steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.

3. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing bars

Column A:
Column B:
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and the mesh where required, to be placed within 1 inch from the surface of the column.
working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel.

working loads are assumed as carried by the gross area of the column.
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RESOURCE A

TABLE 2.1.4—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 14” TO LESS THAN 16”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 BMS-92 NOTES HOURS
14” square columns; gravel aggregate
” concrete (4295 psi); Reinforcement: 86 1 hr. 22 1y
C-14-RC-1 14 vertical four 3/,” rebars; horizontal: tons min. 7 ! 4
11,” ties at 9” pitch; Cover: 11/,”.
Reinforced concrete columns with
17 7 . : .
C-14-RC-2 147 1/, Concrete.outmde relr}forcmg o 7 hrs. 1 2.3 7
steel; Gross diameter or side of
column: 12”; Group I, Column A.
C-14-RC-3 147 Description as per C-14-RC-2; Group o S hrs. 1 2.3 5
II, Column B.
C-14-RC-4 147 Description as per C-14-RC-2; Group . 5 hrs. 1 2.3 5
III, Column A.
C-14-RC-5 147 Description as per C-14-RC-2; Group o 3 hrg. 30 1 2.3 31,
IV, Column B. min.
C-14-RC-6 147 Description as per C-14-RC-2; Group . 4 hrs. 1 2.3 4
III, Column A.
C-14-RC-7 147 Description as per C-14-RC-2; Group o 2 hrg. 30 1 2.3 2',
III, Column B. min.
C-14-RC-8 147 Description as per C-14-RC-2; Group . 2 hrg. 30 1 2.3 2Y,
1V, Column A. min.
C-14-RC-9 147 Description as per C-14-RC-2; Group o 1 hr.. 30 1 2.3 1Y,
IV, Column B. min.
For SI: 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m?.
Notes:

1.
2. GroupI:

Group II:

Group III:

Group IV:

Failure mode - main rebars buckled between links at various points.

includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.’, placed not more than 1 inch from
the surface of the concrete.

includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch
from the surface of the concrete.

includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.

Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing bars

and the mesh where required, to be placed within 1 inch from the surface of the column.

Column A:
Column B:

RESOURCE A-88

working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel.

working loads are assumed as carried by the gross area of the column.
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RESOURCE A

FIGURE 2.1.5—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 16” TO LESS THAN 18”

NUMBER OF
ASSEMBLIES

A
10—

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

For example:
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0 1 2 3 4 5 6 7 8 9 10
FIRE RESISTANCE RATING (HOURS)

TABLE 2.1.5—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 16” TO LESS THAN 18”

PERFORMANCE REFERENCE NUMBER

ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS

16” square columns; gravel aggregate
concrete (4550 psi); Reinforcement:
vertical, eight 13/4” rebars; horizontal,
3/,¢” ties at 6” pitch 13/” below 237
column surface and ¥/,4” ties at 6” tons
pitch linking center rebars of each
face forming a smaller square in
column cross section.

C-16-RC-1 167 1 hr 7 1,2,3 1

16” square columns; gravel aggregate
concrete (3360 psi); Reinforcement: 210 2 hrs 7 2,4,5,
vertical, eight 13/;” rebars; horizontal, | tons ’ 6

3,6 ties at 6” pitch; Cover: 13/5”.

C-16-RC-2 16”

16” square columns; gravel aggregate
concrete (3980 psi); Reinforcement: 123.5
vertical, four 7/y” rebars; horizontal, tons
3/ ties at 6” pitch; Cover: 1”.

C-16-RC-3 16” 2 hrs. 7 2,4,7 2

Reinforced concrete columns with

1y 7 . . .
C-16.RC-4 16” 1'/, .concrete‘outmde requorcmg o 9 hrs. 1 8.9 9
steel; Gross diameter or side of

column: 16”; Group I, Column A.

C-16-RC-5 16” Description as per C-16-RC-4; Group . 6 hrs. | 8.9 6
I, Column B.

(Continued)

2006 VIRGINIA REHABILITATION CODE RESOURCE A-89



RESOURCE A

TABLE 2.1.5—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 16” TO LESS THAN 18"—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
C-16-RC-6 16” Description as per C-16-RC-4; Group . 6 hrs. 1 8.9 6
II, Column A.
C-16.RC-7 16” Description as per C-16-RC-4; Group o 4 hrs. 1 8.9 4

11, Column B.

C-16-RC-8 16" Description as per C-16-RC-4; Group o S hrs. 1 8.9 5
111, Column A.

Description as per C-16-RC-4; Group 3 hrs. 30

-16- _ ! . 31
C-16-RC-9 16 III, Column B. min. 1 8,9 2
C-16-RC-10 16” Description as per C-16-RC-4; Group . 3 hrs. I 8.9 3
IV, Column A.
C-16-RC-11 16” Description as per C-16-RC-4; Group . 2 hrs. 1 8.9 2
IV, Column B.
For SI: 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m>.
Notes:
1. Column passed 1-hour fire test.
2. Column passed hose stream test.
3. No reload specified.
4. Column passed 2-hour fire test.
5. Column reloaded successfully after 24 hours.
6. Reinforcing details same as C-16-RC-1.
7. Column passed reload after 72 hours.
8. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.
Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in

place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.

9. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing bars
and the mesh where required, to be placed within 1 inch from the surface of the column.

Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel.
Column B: working loads are assumed as carried by the gross area of the column.
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RESOURCE A

TABLE 2.1.6—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 18” TO LESS THAN 20”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES HOURS
Reinforced concrete columns with
1, 7 . .
C-18-RC-1 18” 1/, concrete. outside relr}forced . 11 hrs. 1 1.2 1
steel; Gross diameter or side of
column: 18”; Group I, Column A.
C-18-RC-2 18" Description as per C-18-RC-1; Group L 8 hrs. 1 1.2 ]
I, Column B.
C-18-RC-3 18” Description as per C-18-RC-1; Group . 7 hrs. 1 1.2 7
II, Column A.
C-18-RC-4 18” Description as per C-18-RC-1; Group L 5 hrs. 1 1.2 5
11, Column B.
C-18-RC-5 18” Description as per C-18-RC-1; Group . 6 hrs. 1 1.2 6
III, Column A.
C-18-RC-6 18” Description as per C-18-RC-1; Group o 4 hrs. 1 1.2 4
111, Column B.
C-18-RC-7 18” Description as per C-18-RC-1; Group . 3 hr_s. 30 1 1.2 31/,
1V, Column A. min.
C-18-RC-8 18" Description as per C-18-RC-1; Group L 2 hr§. 30 1 1.2 2,
1V, Column B. min.
For SI: 1 inch =25.4 mm, 1 pound per square yard= 5.3 N/m?.
Notes:
1. GroupI: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.”, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.’, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint and, tied with No. 5 gage

steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.

2. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing bars
and the mesh where required, to be placed within 1 inch from the surface of the column.

Column A:
Column B:

2006 VIRGINIA REHABILITATION CODE

working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel.
working loads are assumed as carried by the gross area of the column.

RESOURCE A-91



RESOURCE A

FIGURE 2.1.7—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 20” TO LESS THAN 22”

NUMBER OF
ASSEMBLIES
A
10 —
The number in each box is
keyed to the last number in the
Iltem Code column in the Table.
For example:
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FIRE RESISTANCE RATING (HOURS)
TABLE 2.1.7—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 20” TO LESS THAN 22”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
20” square columns; gravel aggregate
” concrete (6690 psi); Reinforcement: 367
C-20-RC-1 20 vertical, four 13/,” rebars; horizontal, tons 2 hrs. 7 12,3 2
3/ wire at 6” pitch; Cover 13/,”.
20” square columns; gravel aggregate
” concrete (4330 psi); Reinforcement: 327
C-20-RC-2 20 vertical, four 13/,” rebars; horizontal, | tons 2 hrs. 7 1,24 2
314" ties at 6” pitch; Cover 13/,”.
20” square columns; gravel aggregate
LR 201, concrete (4230 psi); Reinforcement: 199 2 hrs. 56 93
C-20-RC-3 074 vertical, four 1'/;” rebars; horizontal, tons min. 7 > la
314" wire at 5” pitch; Cover 1'/,”.
Reinforced concrete columns with
17 7 . . .
C-20-RC-4 20" 1Y/, concretehoutmde of r.emforcmg . 12 hrs. 1 6.7 12
steel; Gross diameter or side of
column: 20”; Group I, Column A.
C-20-RC-5 20" Description as per C-20-RC-4; Group . 9 hrs. 1 6.7 9
I, Column B.
C-20-RC-6 20" Description as per C-20-RC-4; Group o 9 hrs. 1 6.7 9
11, Column A.
(Continued)
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RESOURCE A

TABLE 2.1.7—REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 20” TO LESS THAN 22"—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
C-20-RC-7 20" Description as per C-20-RC-4; Group . 6 hrs 1 6.7 6
II, Column B.
C-20-RC-8 20" Description as per C-20-RC-4; Group L 7 hrs. 1 6.7 7
111, Column A.
C-20-RC-9 20" Description as per C-20-RC-4; Group . S hrs. 1 6.7 5
III, Column B.
C-20-RC-10 20" Description as per C-20-RC-4; Group L 4 hrs. 1 6.7 4
1V, Column A.
C-20-RC-11 20" Description as per C-20-RC-4; Group . 3 hrs. 1 6.7 3
1V, Column B.
For SI: 1 inch = 25.4 mm, 1 pound per square yard= 5.3 N/m?, 1 ton = 8.896 kN.
Notes:
1. Passed 2-hour fire test.
2. Passed hose stream test.
3. Failed during reload at 300 tons.
4. Passed reload after 72 hours.
5. Failure mode - collapse.
6. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.’, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage

steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.

. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing bars

and the mesh where required, to be placed within 1 inch from the surface of the column.

Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel.
Column B: working loads are assumed as carried by the gross area of the column.
TABLE 2.1.8—HEXAGONAL REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 12” TO LESS THAN 14”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
12” hexagonal columns; gravel
aggregate concrete (4420 psi);
C-12-HRC-1 127 Reinforcement: vertical, eight '/,” 88 tons | 58 min. 7 1 A
rebars; horizontal, 3/,” helical
winding at 1'/,” pitch; Cover: 1/,”.
12” hexagonal columns; gravel
aggregate concrete (3460 psi); 787
C-12-HRC-2 12”7 Reinforcement: vertical, eight '/,” ¢ ) 1 hr. 7 2 1
rebars; horizontal, %/ " helical ons
winding at 1'/,” pitch; Cover: '/,”.
For SI: ' 1inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN.
Notes:

1. Failure mode -

collapse.

2. Test stopped at 1 hour.
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RESOURCE A

TABLE 2.1.9—HEXAGONAL REINFORCED CONCRETE COLUMNS
MINIMUM DIMENSION 14” TO LESS THAN 16”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS

14” hexagonal columns; gravel
aggregate concrete (4970 psi);
C-14-HRC-1 14” Reinforcement: vertical, eight !/,” 90 tons | 2 hrs. 7 1,2,3 2
rebars; horizontal, %/,5” helical

winding on 2” pitch; Cover: '/,”.

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

1. Withstood 2-hour fire test.
2. Withstood hose stream test.
3. Withstood reload after 48 hours.

TABLE 2.1.10—HEXAGONAL REINFORCED CONCRETE COLUMNS
DIAMETER — 16” TO LESS THAN 18"

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 BMS-92 NOTES HOURS
16” hexagonal columns; gravel
concrete (6320 psi); Reinforcement: 140 1 he. 55
C-16-HRC-1 167 vertical, eight %/;” rebars; horizontal, tons min 7 1 13/,
5/1¢” helical winding on 3/,” pitch; :
Cover: !/,".
16” hexagonal columns; gravel
aggregate concrete (5580 psi); 124
C-16-HRC-2 16” Reinforcement: vertical, eight /3" 2 hrs. 7 2 2
. . 5, » . tons
rebars; horizontal, °/,s” helical
winding on 13/,” pitch; Cover: !/,”.

For SI: ' 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN.
Notes:

1. Failure mode - collapse.
2. Failed on furnace removal.

TABLE 2.1.11—HEXAGONAL REINFORCED CONCRETE COLUMNS
DIAMETER — 20” TO LESS THAN 22"

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
20” hexagonal columns; gravel
concrete (6080 psi); Reinforcement: 211
C-20-HRC-1 20” vertical, 3/,” rebars; horizontal, %/” tons 2 hrs. 7 1 2
helical winding on 13/,” pitch; Cover:
1/2//.
20” hexagonal columns; gravel
,, concrete (5080 psi); Reinforcement: 184 2 hrs. 15 21/
C-20-HRC-2 20 vertical, 3/,” rebars; horizontal, %/,” tons min. 7 2,34 4
wire on 1%/,” pitch; Cover: '/,”.

For SI: ' 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN.
Notes:

1. Column collapsed on furnace removal.

2. Passed 2'/,-hour fire test.

3. Passed hose stream test.

4. Withstood reload after 48 hours.
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TABLE 2.2—ROUND CAST IRON COLUMNS

RESOURCE A

ITEM
CODE

MINIMUM
DIMENSION

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

REC.
NOTES | HOURS

C-7-CI-1

77 0.D.

Column: .6” minimum metal
thickness; unprotected.

— 30 min.

C-7-CI-2

77 0.D.

Column: .6” minimum metal
thickness concrete filled, outside
unprotected.

— 45 min.

C-11-CI-3

117 0.D.

Column: .6” minimum metal
thickness; Protection: 1'/,” portland
cement plaster on high ribbed metal
lath, /,” broken air space.

— 3 hrs.

C-11-CI-4

117 0.D.

Column: .6” minimum metal
thickness; Protection: 2” concrete
other than siliceous aggregate.

2 hrs. 30
min.

C-12-CI-5

12.5” O.D.

Column: 7”7 O.D. .6” minimum metal
thickness; Protection: 2” porous
hollow tile, %,” mortar between tile
and column, outside wire ties.

— 3 hrs.

C-7-CI-6

7.6” O.D.

Column: 7”7 ID., %/,,” minimum metal
thickness, concrete filled unprotected.

— 30 min.

C-8-CI-7

8.6” 0.D.

Column: 8” ID., 3/,,” minimum metal
thickness; concrete filled reinforced
with four 3'/,” x 3/5” angles, in fill;
unprotected outside.

— 1 hr.

For SI: ' 1 inch =25.4 mm.
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FIGURE 2.3—STEEL COLUMNS—GYPSUM ENCASEMENTS

NUMBER OF
ASSEMBLIES
4
10—
The number in each box is
keyed to the last number in the
5] Item Code column in the Table.
For example:
C-SG
11 12
9 8
5 10 6
1 3 2 7 4 13
0 | | | | >
0 1 2 3 4 5 6 7 8 9 10
FIRE RESISTANCE RATING (HOURS)
TABLE 2.3—STEEL COLUMNS—GYPSUM ENCASEMENTS
MINIMUM PERFORMANCE REFERENCE NUMBER
AREA OF
ITEM SOLID PRE- POST- REC.
CODE MATERIAL CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
Steel protected with 3/,” 1:3 sanded
C-SG-1 — gypsum or 1” 1:2!/, portland cement — 1 hr. 1 1
plaster on wire or lath; one layer.
C-SG-2 — Same as C-SG-1; two layers. — 2 l:];isr'fo 1 214,
2” solid blocks with wire mesh in
. horizontal joints; 1” mortar on flange;
- _ 2 ’ B o
C-5G-3 130/in. reentrant space filled with block and 2 hrs. ! 2
mortar.
. Same as C-130-SG-3 with '/,” sanded
-SG- 2 2 o
C-SG-4 150 in. eypsum plaster. 5 hrs. 1 5
2” solid blocks with wire mesh in
. horizontal joints; 1” mortar on flange; 2 hrs. 30 1
-SG- 2 . . — . 2'
C-5G-5 130'in. reentrant space filled with gypsum min. ! 2
concrete.
C-SG-6 150 in.2 Same as C-130-SG-5 with !/,” sanded . 5 hrs 1 5
' gypsum plaster. ’
4” solid blocks with wire mesh in
. horizontal joints; 1” mortar on flange;
-SG- 2 ; HE .
C-SG-7 300 in. reentrant space filled with block and 4 hrs. ! 4
mortar.
C-SG-8 300 in.2 Same as C-300-SG-7 with reentrant . S hrs 1 5
' space filled with gypsum concrete. ’
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TABLE 2.3—STEEL COLUMNS—GYPSUM ENCASEMENTS—continued

RESOURCE A

MINIMUM PERFORMANCE REFERENCE NUMBER
AREA OF
ITEM SOLID PRE- POST- REC.
CODE MATERIAL CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 BMS-92 NOTES HOURS
2” solid blocks with cramps at
C-SG-9 85 in.2 horizontal joints; Ipo.rtar. on flange o 2 hr§. 30 1 2,
only at horizontal joints; reentrant min.
space not filled.
_ _ _ : 1 ”
C-SG-10 105 in.2 Same as C-85-SG-9 with !/,” sanded . 4 hrs. 1 4
gypsum plaster.
3” hollow blocks with cramps at
C-SG-11 95 in.2 horizontal joints; mortar on flange . 2 hr§. 30 I 2',
only at horizontal joints; reentrant min.
space not filled.
_ _ _ : 1 ”
C-SG-12 120 in.2 Same as C-95-SG-11 with '/,” sanded . S hrs. 1 5
gypsum plaster.
2” neat fibered gypsum reentrant
e ., |space filled poured solid and .
C-SG-13 130'in. reinforced with 4” X 4” wire mesh 7hrs. ! 7
1/,” sanded gypsum plaster.
For SI: 1 inch =25.4 mm, 1 square inch = 645 mn?.
TABLE 2.4—TIMBER COLUMNS
MINIMUM DIMENSION
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
C-11-TC-1 117 With unprotected steel plate cap. — 30 min. 1 1,2 1,
C-11-TC-2 11" Wlth unprotected cast iron cap and . 45 min. 1 1.2 3,
pintle.
C-11-TC3 11" Wlth concrete or protected steel or o 1 hr.. 15 1 1.2 1Y,
cast iron cap. min.
With 3/” gypsum wallboard over L he 15
C-11-TC-4 11”7 column and over cast iron or steel — mi'n 1 1,2 1'/4
cap. ’
With 1” portland cement plaster on
C-11-TC-5 11” wire lath over column and over cast — 2 hrs. 1 1,2 2
iron or steel cap; %/,” air space.
For SI: 1 inch = 25.4 mm, 1 square inch = 645 mn?.
Notes:
1. Minimum area: 120 square inches.
2. Type of wood: long leaf pine or Douglas fir.
TABLE 2.5.1.1—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION LESS THAN 6”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
5”7 x 6” outer dimensions; 4” x 3” x
” 10 Ibs. “H” beam; Protection: gravel 1 hr. 29 1
-5-SC- ’ 1Y
C-5-8C-1 > concrete (4900 psi) 6” x 4” - 13 SWG| 1210 | min. 7 ! 4
mesh.
For SI: ' 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN.
Notes:

1. Failure mode - collapse.
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TABLE 2.5.1.2—STEEL COLUMNS—CONCRETE ENCASEMENTS
6” TO LESS THAN 8” THICK

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
7” x 8” column; 4” x 3” x 10 1bs. “H”
” beam; Protection: brick filled 2 hrs. 46
C-7-SC-1 7 concrete (6220 psi); 6” X 4” mesh - 12 tons min. 7 ! 3
13 SWG; 1” below column surface.
7" x 8” column; 4” x 3” x 10 1bs. “H”
” beam; Protection: gravel concrete 3hrs. 1 23/
C-7-8C=2 7 (5140 psi); 6” x 4” 13 SWG mesh 17 | 121008 | i 7 ! 4
below surface.
7” x 8” column; 4” x 3” x 10 1bs. “H”
” beam; Protection: concrete (4540 3 hrs. 9
C-7-8C3 7 I psi): 67 x 47 - 13 SWG mesh; 17 121005 | % i, 7 ! 3
below column surface.
7” x 8” column; 4” x 3” x 10 1bs. “H” 2 hrs. 50
C-7-SC-4 77 beam; Protection: gravel concrete 12 tons miﬁ 7 1 23/,
(5520 psi); 4”7 x 4” mesh; 16 SWG. ’

For SI: ' 1 inch =25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN.
Notes:

1. Failure mode - collapse.
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RESOURCE A

FIGURE 2.5.1.3—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 8” TO LESS THAN 10”

NUMBER OF
ASSEMBLIES
A
10—
The number in each box is
keyed to the last number in the
Iltem Code column in the Table.
57 For example:
C-9-S
11 10
7 6 5 9
3 2 1 4 8
»
0 | | | | | g
0 1 2 3 4 5 6 7 8 9 10
FIRE RESISTANCE RATING (HOURS)
TABLE 2.5.1.3—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 8” TO LESS THAN 10”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
81/,” x 10” column; 6” x 41/,” x 20
G Ibs. “H” beam; Protection: gravel 3hrs. 8
C-8-SC-1 87 concrete (5140 psi); 6” x 4”7 - 13 39 tons min. 7 1 3
SWG mesh.
8” x 10” column; 8” x 6” x 35 1bs. “I”
” beam; Protection: gravel concrete 2 hrs. 1
C-8-5C-2 8 (4240 psi); 6 x 4” - 13 SWG mesh; | 20 ™ | min, 7 ! 2
11,” cover.
8” x 10” concrete encased column; 8”
X 6”7 x 35 Ibs. “H” beam; protection: 1 hr. 58
C-8-SC-3 8” aggregate concrete (3750 psi); 4” 90 tons mi.n 7 1 1%,
mesh - 16 SWG reinforcing '/,” :
below column surface.
C-8-SC-4 Q" 6” X6 .steel column; 2”7 outside . 5 hrs. 1 2 5
protection; Group 1.
C-8-5C-5 Q" 6”x6 .ste.el column; 2”7 outside o 3 hr;. 30 1 2 31/,
protection; Group II. min.
C-8-SC-6 Q" 6" %6 .steel column; 2” outside . 2 hr.s. 30 1 2 21/,
protection; Group III. min.
” 6” x 6” steel column; 2” outside 1 hr. 45 3
_8-SC- ’ — 15/
C-8-5C-7 8 protection; Group IV. min. ! 2 4

(Continued)
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TABLE 2.5.1.3—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 8” TO LESS THAN 10"—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
C-9-SC-8 97 6” X6 .ste.el column; 3” outside . 7 hrs. | 2 7
protection; Group L.
C-9-5C-9 97 6” X6 .steel column; 3" outside o S hrs. 1 ) 5
protection; Group II.
C-9-SC-10 97 6" X6 .ste.el column; 3” outside - 3 hr§. 30 | 2 31,
protection; Group III. min.
C-9-SC-11 97 6” X6 .steel column; 3” outside L 2 hr§. 30 1 2 21/2
protection; Group IV. min.

For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m?, 1 ton = 8.896 kN.

Notes:

1. Failure mode - collapse.

2. Group I:

Group II:

Group III:

Group IV:

includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-

gate.

includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.’, placed not more than 1 inch from
the surface of the concrete.

includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than1 inch
from the surface of the concrete.

includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.
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RESOURCE A

FIGURE 2.5.1.4—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 10” TO LESS THAN 12”

NUMBER OF
ASSEMBLIES
A
10 —
The number in each box is
keyed to the last number in the
Iltem Code column in the Table.
For example:
C-1 1-sc
36 35
31 30
5 p— R — JE—
22 | 28| 16
19 12| 15 34
32 18 4 [ 13 29
21 | 20 | 17 3 8 10 | 27 24
11 7 9 14 1 5 2 6 23 26 33 25
0 I |
0 1 2 3 4 5 6 7 8 9 10
FIRE RESISTANCE RATING (HOURS)
TABLE 2.5.1.4—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 10” TO LESS THAN 12”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam; 3 hrs. 7
C-10-SC-1 107 Protection: gravel aggregate concrete | 90 tons min. 7 1,2 3
(3640 psi); Mesh 6” x 4”7 13 SWG, 1”7 ’
below column surface.
10” x 16” column; 8” X 6” x 35 1bs.
o “H” beam; Protection: clay brick 4 hrs. 6
C-10-SC-2 10 concrete (3630 psi); 6” x 4” mesh; 13 90 tons min. 7 2 4
SWG, 1" below column surface.
10” x 12” column; 8” X 6” x 35 1bs.
“H” beam; Protection: crushed stone 3 hrs. 17
C-10-SC-3 107 and sand concrete (3930 psi); 6” x 4” | 90 tons m:1.1 7 2 3Y,
- 13 SWG mesh; 1” below column .
surface.
10” x 12” column; 8” x 6” x 35 1bs.
“H” beam; Protection: crushed basalt 3 hrs. 22
C-10-SC-4 10” and sand concrete (4350 psi); 6”7 x 4” | 90 tons min 7 2 31,
- 13 SWG mesh; 1” below column :
surface.
(Continued)
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RESOURCE A

TABLE 2.5.1.4—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 10” TO LESS THAN 12"—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
10” x 12” column; 8” x 6” x 35 1bs.
” “H” beam; Protection: gravel 3 hrs. 39 31y
C-10-5C-5 10 aggregate concrete (5570 psi); 67 x 4”7 90 tons min. 7 2 2
mesh; 13 SWG.
10” x 16” column; 8” X 6” x 35 1bs.
C-10-SC-6 10” 1” beam; Protection: gravel concrete 90 tons 4 hr§. 32 7 2 4! /

(4950 psi); mesh; 6” x 4”7 13 SWG 1”7 min.
below column surface.

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
C-10-SC-7 107 Protection: aggregate concrete (1370 | 90 tons | 2 hrs. 7 3,4 2
psi); 6” x 4” mesh; 13 SWG
reinforcing 1" below column surface.

10” x 12” concrete encased steel
column; 8” x 6” x 35 lbs. “H”
column; Protection: aggregate
C-10-SC-8 10” concrete (4000 psi); 13 SWG iron 86 tons
wire loosely around column at 6”
pitch about 2” beneath column
surface.

3 hrs. 36

7 2 31/,
min.

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam; 86 tons 2 hrs. 8
Protection: aggregate concrete (3290 min.

psi); 2” cover minimum.

C-10-SC-9 107

10” x 14” concrete encased steel
column; 8” x 6” x 35 Ibs. “H”
column; Protection: crushed brick 90 tons 4 hrs. 28
filled concrete (5310 psi); 6”7 x 4”7 min.
mesh; 13 SWG reinforcement 1”
below column surface.

C-10-SC-10 107

10” x 14” concrete encased column;
8” x 6” 35 Ibs. “H” beam; Protection:
C-10-SC-11 10” aggregate concrete (342 psi); 6” x4” | 90 tons
mesh; 13 SWG reinforcement 1”
below surface.

1hr.2
min.

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
Protection: aggregate concrete (4480
C-10-SC-12 107 psi); four 4" vertical bars at “H” 90 tons
beam edges with ¥/,5” spacers at beam
surface at 3’ pitch and /5" binders at
10” pitch; 2” concrete cover.

3 hrs. 2
min.

(Continued)
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TABLE 2.5.1.4—STEEL COLUMNS—CONCRETE ENCASEMENTS

MINIMUM DIMENSION 10” TO LESS THAN 12"—continued

RESOURCE A

ITEM
CODE

MINIMUM
DIMENSION

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

C-10-SC-13

1 0”

10” x 12” concrete encased steel
column; 8” x 6” x 35 lbs. “H” beam;
Protection: aggregate concrete (5070
psi); 67 x 4” mesh; 13 SWG
reinforcing at 6” beam sides wrapped
and held by wire ties across (open) 8”
beam face; reinforcements wrapped
in 6” x 4” mesh; 13 SWG throughout;
17,” cover to column surface.

3 hrs. 59
min.

90 tons

33,

C-10-SC-14

10”

10” x 12” concrete encased steel
column; 8” x 6” x 35 1bs. “H” beam;
Protection: aggregate concrete (4410
psi); 67 x 4” mesh; 13 SWG
reinforcement 1'/,” below column
surface; '/,” limestone cement plaster
with 3/¢” gypsum plaster finish.

2 hrs. 50
min.

90 tons

23,

C-10-SC-15

10”

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
Protection: crushed clay brick filled
concrete (4260 psi); 6” x 4” mesh; 13
SWG reinforcing 1” below column
surface.

3 hrs. 54
min.

90 tons

33,

C-10-SC-16

10//

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
Protection: limestone aggregate
concrete (4350 psi); 6” X 4” mesh; 13
SWG reinforcing 1” below column
surface.

3 hrs. 54
min.

90 tons

33,

C-10-SC-17

1 0”

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
Protection: limestone aggregate
concrete (5300 psi); 6” x 47, 13 SWG
wire mesh 1” below column surface.

90 tons 3 hrs.

4,5

C-10-SC-18

10//

10” x 12” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
Protection: limestone aggregate
concrete (4800 psi) with 6” x4”; 13
SWG mesh reinforcement 1” below
surface.

90 tons 3 hrs.

4,5

C-10-SC-19

10//

10” x 14” concrete encased steel
column; 12”7 x 8” x 65 1bs. “H” beam;
Protection: aggregate concrete (3900
psi); 4” mesh; 16 SWG reinforcing
17,” below column surface.

2 hrs. 42
min.

118 tons

C-10-SC-20

10”

10” x 14” concrete encased steel
column; 12” x 8” x 65 1bs. “H” beam;
Protection: aggregate concrete (4930
psi); 4” mesh; 16 SWG reinforcing
17,” below column surface.

2 hrs. 8
min.

177 tons

(Continued)

2006 VIRGINIA REHABILITATION CODE

RESOURCE A-103



RESOURCE A

TABLE 2.5.1.4—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 10” TO LESS THAN 12”—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
10%” x 123/5” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
3 Protection: aggregate concrete (835
C-10-SC-21 10°/¢ 90 tons | 2 hrs. 7 3,4 2

psi) with 6” X 4” mesh; 13 SWG
reinforcing 1%/,5” below column
surface; 3/,5” gypsum plaster finish.

11”7 x 13” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
Protection: “open texture” brick filled
C-11-SC-22 11”7 concrete (890 psi) with 6” x 4” mesh; | 90 tons | 3 hrs. 7 6,7 3
13 SWG reinforcing 1'/,” below
column surface; 3/3” lime cement
plaster; !/s” gypsum plaster finish.

11”7 x 12” column; 4” x 3” x 10 Ibs.
“H” beam; gravel concrete (4550

C-11-SC-23 11 psi); 67 x 4” - 13 SWG mesh 12tons | 6 hrs. 7 7,8 6
reinforcing; 1” below column surface.
11”7 x 12” column; 4” x 3” x 10 1bs.
“H” beam; Protection: gravel

5 hrs. 32
min.

C-11-SC-24 11”7 aggregate concrete (3830 psi); with 16 tons 7 2 5!,
4” x 4” mesh; 16 SWG, 1” below

column surface.

C-10-SC-25 10” 6”x6 .steel column with 4” outside . 9 hrs. 1 9 9
protection; Group 1.

Description as per C-SC-25; Group

C-10-SC-26 10” I — 7 hrs. 1 9 7

C-10-SC-27 10” Description as per C-10-SC-25; . S hrs. 1 9 5
Group II1.

C-10-SC-28 107 Description as per C-10-SC-25; . 3 hr.s. 30 1 9 31/2
Group IV. min.

C-10-SC-29 10” 8" %8 .steel column with 2” outside . 6 hrs. 1 9 6
protection; Group 1.

Description as per C-10-SC-29;

C-10-SC-30 10 Group IL. — 4 hrs. 1 9 4

C-10-SC-31 10” Description as per C-10-SC-29; . 3 hrs. 1 9 3
Group II1.

C-10-SC-32 10” Description as per C-10-SC-29; o 2 hrs. 1 9 )
Group IV.

C-11-SC-33 1" 8" x8 .ste.el column with 3” outside . 8 hrs. 1 9 8
protection; Group 1.

Description as per C-10-SC-33;

C-11-SC-34 11 Group IL. — 6 hrs. 1 9 6
C-11-SC-35 1" Description as per C-10-SC-33; . 4 hrs. 1 9 4
Group II1.

(Continued)
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TABLE 2.5.1.4—STEEL COLUMNS—CONCRETE ENCASEMENTS

MINIMUM DIMENSION 10” TO LESS THAN 12”—continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
C-11-SC-36 11" Description as per C-10-SC-33; o 3 hrs. 1 9 3
Group IV.
For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m?, 1 ton = 8.896 kN.
Notes:
1. Tested under total restraint load to prevent expansion - minimum load 90 tons.
2. Failure mode - collapse.
3. Passed 2-hour fire test (Grade “C,” British).
4. Passed hose stream test.
5. Column tested and passed 3-hour grade fire resistance (British).
6. Column passed 3-hour fire test.
7. Column collapsed during hose stream testing.
8. Column passed 6-hour fire test.
9. GroupI: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.”, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage

steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.
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RESOURCE A

FIGURE 2.5.1.5—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 12” TO LESS THAN 14”

NUMBER OF
ASSEMBLIES
A
10—
The number in each box is
keyed to the last number in the
ltem Code column in the Table.
For example:
5| C-13-SC
3|17 (12| 5 |16 15
13| 2 1 9 4 (11 8 10 7 14 6
0— I T 1 4
0 1 2 3 4 5 6 7 8 9 10 11
FIRE RESISTANCE RATING (HOURS)
TABLE 2.5.1.5—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 12” TO LESS THAN 14~
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
12” x 14” concrete encased steel
column; 8” X 6” x 35 Ibs. “H” beam;
C-12-SC-1 12” Protection: aggregate concrete (4150 tlozng 3 }rﬁfn 24 7 1 3,
psi) with 4” mesh; 16 SWG ’
reinforcing 1” below column surface.
12” x 16” concrete encased column;
8” X 6” x 35 Ibs. “H” beam; 2 hrs. 52
C-12-SC-2 12” Protection: aggregate concrete (4300 | 90 tons | = . 7 1 2%,
psi) with 4” mesh; 16 SWG :
reinforcing 1” below column surface.
12” x 16” concrete encased steel
column; 12” x 8” x 65 1bs. “H”
” column; Protection: gravel aggregate 2 hrs. 31 21/
C-12-SC-3 12 concrete (3550 psi) with 4” mesh; 16 177 tons min. 7 ! 2
SWG reinforcement 1” below column
surface.
12” x 16” concrete encased column;
12”7 x 8” x 65 1bs. “H” beam;
s ” Protection: aggregate concrete (3450 118 4 hrs. 4
C-12-5C-4 12 psi) with 4” mesh; 16 SWG tons min. 7 ! 4
reinforcement 1” below column
surface.
(Continued)
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TABLE 2.5.1.5—STEEL COLUMNS—CONCRETE ENCASEMENTS

MINIMUM DIMENSION 12” TO LESS THAN 14"—continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
12'/,” x 14” column; 6” x 4'/,” x 20 Ibs.
“H” beam; Protection: gravel aggregate 4 hrs. 29
C-12-SC-5 12'7,” | concrete (3750 psi) with 4” x 4” mesh; 16 | 52 tons > 7 1 41/,
. . ” min.
SWG reinforcing 1”7 below column
surface.
” ” LA .
C-12-SC-6 127 8" x 8 .steel column; 2” outside . 11 hrs. 1 ) 11
protection; Group I.
C-12-SC-7 127 Description as per C-12-SC-6; Group II. — 8 hrs. 1 2 8
C-12-SC-8 12” Description as per C-12-SC-6; Group III. — 6 hrs. 1 2 6
C-12-SC-9 127 Description as per C-12-SC-6; Group IV. — 4 hrs. 1 2 4
Y4 4 . A .
C-12-5C-10 127 10”7 x 1.0 steel column; 2” outside L 7 hrs. 1 > 7
protection; Group I.
C-12-SC-11 127 Description as per C-12-SC-10; Group IL — 5 hrs. 1 2 5
C-12-SC-12 127 Description as per C-12-SC-10; Group III.| — 4 hrs. 1 2 4
C-12-SC-13 127 Description as per C-12-SC-10; Group IV.| — 2 };151'130 1 2 2!,
C-13-SC-14 13" 10”7 x 1.0 .steel column; 3” outside L 10 hrs. 1 2 10
protection; Group I.
C-13-SC-15 13”7 Description as per C-12-SC-14; Group IL. — 7 hrs. 1 2 7
C-13-SC-16 13” Description as per C-12-SC-14; Group III. — 5 hrs. 1 2 5
C-13-SC-17 13”7 Description as per C-12-SC-14; Group IV.| — 3 ?;;30 1 2 31,
For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m?, 1 ton = 8.896 kN.
Notes:
1. Failure mode - collapse.
2. GroupI: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 1bs./yd.’, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage

steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.
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RESOURCE A

FIGURE 2.5.1.6—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 14” TO LESS THAN 16”

NUMBER OF
ASSEMBLIES
A
10 —

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

For example:

5 Cc-1 5-30@

14 9 13
10| 2| 1 6 8 5
\ \ \ \
4 5 6 7

0 \ \ \ \ >
0 1 2 3 8 9 10 11 12
FIRE RESISTANCE RATING (HOURS)
TABLE 2.5.1.6—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 14” TO LESS THAN 16~
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
24” x 16” concrete encased steel
column; 8” x 6” x 35 1bs. “H”
” column; Protection: aggregate 3 hrs. 40
C-14-SC-1 14 concrete (4240 psi); 4” mesh - 16 90 tons min. 7 ! 3
SWG reinforcing 1” below column
surface.
14” x 18” concrete encased steel
column; 12” x 8” x 65 lbs. “H” beam;
” Protection: gravel aggregate concrete 177 |3 hrs. 20
C-14-5C-2 14 (4000 psi) with 4” - 16 SWG wire tons min. 7 1 3
mesh reinforcement 1” below column
surface.

C-14-SC-3 147 10”7 x 1.0 steel column; 4” outside o 12 hrs. 1 5 12
protection; Group L.

Description as per C-14-SC-3; Group

C-14-SC-4 147 I — 9 hrs. 1 2 9
C-14-SC-5 147 glescrlptlon as per C-14-SC-3; Group o 7 hrs. 1 2 7
C-14-SC-6 147 Description as per C-14-SC-3; Group . S hrs. 1 > 5

Iv.

C-14-SC-7 147 127 x 1.2 steel column; 2” outside . 8 hrs. 1 2 8
protection; Group L.

C-14-SC-8 147 Eescnptlon as per C-14-SC-7; Group . 6 hrs. 1 2 6

(Continued)
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RESOURCE A

TABLE 2.5.1.6—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 14” TO LESS THAN 16"—continued

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
C-14-SC-9 147 Description as per C-14-SC-7; Group III. — 5 hrs. 1 2 5
C-14-SC-10 14” Description as per C-14-SC-7; Group IV — 3 hrs. 1 2 3

C-15-SC-11 15" 127 x 1.2 steel column; 3” outside o 11 hrs. 1 > 1
protection; Group L.

Description as per C-15-SC-11; Group

C-15-SC-12 15" I — 8 hrs. 1 2 8
C-15-SC-13 15" ]I?Iescrlptlon as per C-15-SC-11; Group o 6 hrs. 1 2 6
C-15-SC-14 15" })Vescnptlon as per C-15-SC-11; Group . 4 hrs. 1 > 4

For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m?, 1 ton = 8.896 kN.
Notes:

1. Collapse.

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-
gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.

TABLE 2.5.1.7—STEEL COLUMNS—CONCRETE ENCASEMENTS
MINIMUM DIMENSION 16” TO LESS THAN 18”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS

C-16-SC-13 16” 12”7 x 1.2 steel column; 4” outside . 14 hrs. 1 1 14
protection; Group L.

C-16-SC-2 16” Description as per C-16-SC-1; Group II. — 10 hrs. 1 1 10
C-16-SC-3 16” Elescrlptlon as per C-16-SC-1; Group o 8 hrs. 1 | 3
C-16.SC-4 16” {)Vescnptlon as per C-16-SC-1; Group . 5 hrs. 1 1 5

For SI: 1 inch =25.4 mm.

Notes:

1. Group I includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse aggre-

gate.

Group II:  includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch from
the surface of the concrete.

Group III:  includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch of
8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if
held in place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch
from the surface of the concrete.

Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties.
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RESOURCE A

TABLE 2.5.2.1—STEEL COLUMNS—BRICK AND BLOCK ENCASEMENTS

MINIMUM DIMENSION 10” TO LESS THAN 12”

ITEM
CODE

MINIMUM
DIMENSION

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD

TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

C-10-SB-1

10'7,”

10'/,” x 13” brick encased steel
columns; 8” x 6” x 35 Ibs. “H” beam;
Protection. Fill of broken brick and
mortar; 2” brick on edge; joints
broken in alternate courses;
cement-sand grout; 13 SWG wire
reinforcement in every third
horizontal joint.

90 tons

3 hrs. 6
min.

C-10-SB-2

10'7,”

10'/,” x 13” brick encased steel
columns; 8” X 6” x 35 1bs. “H” beam;
Protection: 2” brick; joints broken in
alternate courses; cement-sand grout;
13 SWG iron wire reinforcement in
alternate horizontal joints.

90 tons

2 hrs.

2,3,4

C-10-SB-3

10//

10” x 12” block encased columns; 8”
X 6” % 35 Ibs. “H” beam; Protection:
2” foamed slag concrete blocks; 13
SWG wire at each horizontal joint;
mortar at each joint.

90 tons

2 hrs.

C-10-SB-4

10'7,”

10'/,” x 12” block encased steel
columns; 8” x 6” x 35 Ibs. “H” beam;
Protection: gravel aggregate concrete
fill (unconsolidated) 2” thick hollow
clay tiles with mortar at edges.

86 tons

56 min.

3 /4

C-10-SB-5

10'7,”

10'/,” x 12" block encased steel
columns; 8” X 6” x 35 1bs. “H” beam;
Protection: 2” hollow clay tiles with
mortar at edges.

86 tons

22 min.

For SI:
Notes:

1. Failure mode - collapse.

nok N

Passed reload test.

1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.

Passed 2-hour fire test (Grade “C” - British).
Passed hose stream test.

TABLE 2.5.2.2—STEEL COLUMNS—BRICK AND BLOCK ENCASEMENTS

Passed 2-hour fire exposure but collapsed immediately following hose stream test.

MINIMUM DIMENSION 12” TO LESS THAN 14”

ITEM
CODE

MINIMUM
DIMENSION

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD

TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

C-12-SB-1

12//

12” x 15” brick encased steel
columns; 8” X 6” x 35 1bs. “H” beam;
Protection: 25/5” thick brick; joints
broken in alternate courses;
cement-sand grout; fill of broken
brick and mortar.

90 tons

1 hr. 49
min.

1%,

For SI:
Notes:

1. Failure mode — collapse.

RESOURCE A-110

1 inch = 25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.
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RESOURCE A

TABLE 2.5.2.3—STEEL COLUMNS—BRICK AND BLOCK ENCASEMENTS
MINIMUM DIMENSION 14” TO LESS THAN 16”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
15” x 17” brick encased steel
columns; 8” X 6” x 35 Ibs. “H” beam;
ion: 4117 thi ok 100
C-15-SB-1 15" Protection: 4'/,” thick brick; joints 45tons | 6 hrs. 7 1 6

broken in alternate courses;
cement-sand grout; fill of broken
brick and mortar.

15” x 17” brick encased steel
columns; 8” X 6” x 35 Ibs. “H” beam;
C-15-SB-2 15” Protection. Fill of broken brick and 86 tons 6 hrs. 7 2,3,4 6
mortar; 4'/,” brick; joints broken in
alternate courses; cement-sand grout.

15” x 18” brick encased steel
columns; 8” X 6” x 35 1bs. “H” beam;

C-15-5B-3 15 Protection: 4!/,” brick work; joints 90tons | 4 hrs. 7 3,6 4
alternating; cement-sand grout.
14” x 16” block encased steel
columns; 8” X 6” x 35 1bs. “H” beam;

C-15-SB-4 147 Protection: 4” thick foam slag 90 tons 5 hr§. 52 7 7 4,

concrete blocks; 13 SWG wire min.
reinforcement in each horizontal
joint; mortar in joints.

For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.

Notes:

. Only a nominal load was applied to specimen.

. Passed 6-hour fire test (Grade “A” - British).

. Passed (6 minute) hose stream test.

. Reload not specified.

. Passed 4-hour fire exposure.

. Failed by collapse between first and second minute of hose stream exposure.
. Mode of failure - collapse.

NN R W =

TABLE 2.5.3.1—STEEL COLUMNS—PLASTER ENCASEMENTS
MINIMUM DIMENSION 6” TO LESS THAN 8”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
7'/, x 9'7,” plaster protected steel
o Qp. 717 columqs; 8”7 x 6" x 35 !bs. “H” beam; . 3
C-7-SP-1 2 Protection: 24 SWG wire metal lath; 90tons | 57 min. 7 ! 4
1'/,” lime plaster.
771" x 10” plaster protected steel
columns; 8” x 6” x 35 lbs. “H” beam;
” Protection: 3/” gypsum bal wire 1hr. 13
_7-SP- 7 8 8YP
C-7-SP-2 % | wound with 16 SWG wire helically | 2° ™ | min. 7 ! !
wound at 4” pitch; '/,” gypsum
plaster.
7'1,” x 931" plaster protected steel
columns; 8” x 6” x 35 1bs. “H” beam; Lhe 14
C-7-SP-3 7 Protection: 3/5” gypsum board; wire | 90 tons min 7 1 1
helically wound 16 SWG at 4” pitch; )
17, gypsum plaster finish.

Notes:
1. Failure mode — collapse.
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RESOURCE A

TABLE 2.5.3.2—STEEL COLUMNS—PLASTER ENCASEMENTS
MINIMUM DIMENSION 8” TO LESS THAN 10”

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
8” x 10” plaster protected steel columns; 1 hr. 23
C-8-SP-1 8” 8” x 6” x 35 Ibs. “H” beam; Protection: | 86 tons min 7 1 1Y,
24 SWG wire lath; 1”7 gypsum plaster. ’
81/,” x 10'/,” plaster protected steel
e Qp. gl column}s; 8” % 6” x 35 Ibs. “H” beam; 1 hr.. 36 1
C-8-5p-2 2 Protection: 24 SWG metal lath wrap; 90 tons min. 7 ! 2
1'/,” gypsum plaster.
9” x 11” plaster protected steel columns;
8” % 6” x 35 Ibs. “H” beam; Protection:
,, 24 SWG metal lath wrap; '/g” M.S. ties 1 hr. 33 1
C-9-SP-3 0 at 12” pitch wire netting 11/,” x 22 SWG| 20 1 | i, 7 ! 2
between first and second plaster coats;
1'/,” gypsum plaster.
83/,” x 10%,” plaster protected steel
columns; 8” x 6” x 35 Ibs. “H” beam;
C-8-SP-4 8%,” Protection: 3/,” gypsum board; wire 90 tons | 2 hrs. 7 2,3,4 2
wound spirally (#16 SWG) at 11/,”
pitch; '/,” gypsum plaster.
For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.
Notes:
1. Failure mode - collapse.
2. Passed 2 hour fire exposure test (Grade “C” - British).
3. Passed hose stream test.
4. Passed reload test.
TABLE 2.5.4.1—STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS
MINIMUM DIMENSION 6” TO LESS THAN 8”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE | DIMENSION CONSTRUCTION DETAILS LOAD | TIME | BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
721" x 917,” (asbestos plaster) protected
QM 75/ steel columns; 8” x 6” x 35 Ibs. “H” 1 hr. 52 13/
C-7-SM-1 8 beam; Protection: 20 gage '/,” metal 90 tons min. 7 ! 4
lath; %" asbestos plaster (minimum).
For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.
Notes:
1. Failure mode - collapse.
TABLE 2.5.4.2—STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS
MINIMUM DIMENSION 8” TO LESS THAN 10”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE | DIMENSION CONSTRUCTION DETAILS LOAD TIME | BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
9%/¢” x 113/” asbestos slab and cement
0L 95/ plaster protected columns; 8” x 6” x 35
C-9-SM-1 8 Ibs. “H” beam; Protection: 1” asbestos 90tons | 2Zhrs. 7 1,2 2
slab; wire wound; /5" plaster.

For SI:
Notes:

1 inch = 25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.

1. Passed 2 hour fire exposure test.
2. Collapsed during hose stream test.
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TABLE 2.5.4.3—STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS
MINIMUM DIMENSION 10” TO LESS THAN 127

RESOURCE A

PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
11/, x 131,” wood wool and plaster
protected steel columns; 8” X 6” x 35
c-11-sm-1 | 1ryyr|1bs: "H beam: Protection: 90 tons | 2 hrs. 7 1,23 2
wood-wool-cement paste as fill and
to 2” cover over beam; 3/,” gypsum
plaster finish.
10” x 12” asbestos protected steel
C10sM-1 | qgr|columns: 876735 Ibs. "H beam: g o gy 7 | 234 4
Protection: sprayed on asbestos paste
to 2” cover over column.
For SI: 1 inch =25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN.
Notes:
1. Passed 2 hour fire exposure (Grade “C” - British).
2. Passed hose stream test.
3. Passed reload test.
4. Passed 4 hour fire exposure test.
TABLE 2.5.4.4—STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS
MINIMUM DIMENSION 12” TO LESS THAN 14”
PERFORMANCE REFERENCE NUMBER
ITEM MINIMUM PRE- POST- REC.
CODE DIMENSION CONSTRUCTION DETAILS LOAD TIME | BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
12”7 x 141/,” cement and asbestos
protected columns; 8” X 6” x 35 Ibs.
“H” beam; Protection: fill of asbestos
packing pieces 1” thick 13" o.c.; 4 hrs
C-12-SM-1 127 cover of 2” molded asbestos inner 86 tons v 7 1,2,3 4%,
” . 43 min.
layer; 1” molded asbestos outer layer;
held in position by 16 SWG nichrome
wire ties; wash of refractory cement
on outer surface.

For SI: 1 inch = 25.4 mm, 1 pound = 0.004448kN, 1 ton = 8.896 kN.

Notes:

1. Passed 4 hour fire exposure (Grade “B” - British).
2. Passed hose stream test.
3. Passed reload test.

2006 VIRGINIA REHABILITATION CODE

RESOURCE A-113
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SECTION lll—FLOOR/CEILING ASSEMBLIES
FIGURE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE

NUMBER OF The number in each box is
ASSEMBLIES keyed to the last number in the
A Iltem Code column in the Table.
10— For example:
FC-7-R
49 50
48 42
23 39 40 K
45 20 33 36
5_ I —— I I
44 46 | 18 21 34
17 41 |16 13 29
43 | 14 19|10 11 35 28
30| 4 12| 8 9 26 25 38
513|471 1|7 |15] 2 22 24 271 31| 6 32 37
0 I 4
0 1 2 3 4 5 6
FIRE RESISTANCE RATING (HOURS)
TABLE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE
PERFORMANCE REFERENCE NUMBER
ITEM ASSEMBLY PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS

33/,” thick floor; 3'/,” (5475 psi)
concrete deck; '/,” plaster under deck;
3/;” main reinforcement bars at 5'/,”
F/C-3-RC-1 3%, | pitch with 7/5” concrete cover; 3/g” 195 psf | 24 min. 7 1,2 1
main reinforcement bars at 4!/,” pitch
perpendicular with '/,” concrete
cover; 13”1” span restrained.

31/,” deep (3540 psi) concrete deck;
3/¢” main reinforcement bars at 5'/,”
pitch with /" cover; 3/g” main
reinforcement bars at 4'/,” pitch
perpendicular with '/,” cover; 131"
span restrained.

F/C-3-RC-2 34 195 psf | 2 hrs. 7 1,3,4 | 1,

31/,” deep (4175 psi) concrete deck;
3/;” main reinforcement bars at 5'7,”
31, pitch with 7/” cover; 3/;” main

reinforcement bars at 4!/,” pitch
perpendicular with !/,” cover; 13’17
span restrained.

F/C-3-RC-3 195 psf | 31 min. 7 1,5 ',

(Continued)
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TABLE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE—continued

RESOURCE A

ITEM
CODE

ASSEMBLY
THICKNESS

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD

TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

F/C-3-RC-4

3 1 /4//

31/,” deep (4355 psi) concrete deck;
3/¢” main reinforcement bars at 5'/,”
pitch with /" cover; 3/¢” main
reinforcement bars at 4'/,” pitch
perpendicular with /,” cover; 13'1”
span restrained.

195 psf

41 min.

1,5,6

F/C-3-RC-5

3 1 /4//

31/,” thick (3800 psi) concrete deck;
3/” main reinforcement bars at 5'/,”
pitch with 7/;” cover; 3/¢” main
reinforcement bars at 4'/,” pitch
perpendicular with /,” cover; 13'1”
span restrained.

195 psf

1hr.5
min.

1,5

F/C-4-RC-6

41

41/, thick; 3'/,” (4000 psi) concrete
deck; 1” sprayed asbestos lower
surface; /;” main reinforcement bars
at 57/” pitch with 7/” concrete cover;
3/¢” main reinforcement bars at 4!/,”
pitch perpendicular with !/,” concrete
cover; 13’1” span restrained.

195 psf

4 hrs.

1,7

F/C-4-RC-7

4//

4” (5025 psi) concrete deck; '/,”
reinforcement bars at 7'/,” pitch with
31,” cover; 3/¢” main reinforcement
bars at 3%/,” pitch perpendicular with
17,” cover; 13’17 span restrained.

140 psf

1 hr. 16
min.

1,2

1/,

F/C-4-RC-8

4//

4” thick (4905 psi) deck; !/,”
reinforcement bars at 7'/,” pitch with
71" cover; 3/g” main reinforcement
bars at 3%/,” pitch perpendicular with
11,” cover; 13’1” span restrained.

100 psf

1 hr. 23
min.

1,2

11,

F/C-4-RC-9

4//

4” deep (4370 psi); !/,” reinforcement
bars at 6” pitch with 3%/,” cover; '/,”
main reinforcement bars at 4” pitch
perpendicular with '/,” cover; 13'1”
span restrained.

150 psf

2 hrs.

1,3

F/C-4-RC-10

4” thick (5140 psi) deck; !/,”
reinforcement bars at 7'/,” pitch with
71" cover; 3/g” main reinforcement
bars at 3%/,” pitch perpendicular with
11,” cover; 13’1” span restrained.

140 psf

1 hr. 16
min.

1,5

1,

F/C-4-RC-11

4//

4” thick (4000 psi) concrete deck; 3”
x 11/,” x 41bs. R.S.J.; 26” C.R.S;
flush with top surface; 4” x 6” x 13
SWG mesh reinforcement 1” from
bottom of slab; 6’6” span restrained.

150 psf

2 hrs.

1,3

F/C-4-RC-12

4//

4” deep (2380 psi) concrete deck; 3”
x 11/,” x 41bs.R.S.J.; 26" CR.S;
flush with top surface; 4” x 6” x 13
SWG mesh reinforcement 1” from
bottom surface; 6’6” span restrained.

150 psf

1hr. 3
min.

1,2

(Continued)
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TABLE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE—continued

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

417,” thick (5200 psi) deck; '/,”
reinforcement bars at 7'/,” pitch with
F/C-4-RC-13 41,7 | 71" cover; 3/” main reinforcement 140 psf | 2 hrs. 7 1,3 2
bars at 3%/,” pitch perpendicular with
17,” cover; 13’1” span restrained.

41/,” deep (2525 psi) concrete deck;
1/,” reinforcement bars at 7'/,” pitch
with 7/” cover; 3/;” main
reinforcement bars at 3%/” pitch
perpendicular with /,” cover; 13'1”
span restrained.

F/C-4-RC-14 | 411 150 psf | 42 min. 7 1,5 *ly

41/,” deep (4830 psi) concrete deck;
11/,” x No. 15 gauge wire mesh; /"
reinforcement bars at 15” pitch with
1” cover; !/,” main reinforcement
bars at 6” pitch perpendicular with
17,” cover; 12’ span simply supported.

1 hr. 32

F/C-4-RC-15 41" min

75 psf 7 1,8 '/,

41/,” deep (4595 psi) concrete deck;
1/,” reinforcement bars at 7'/,” pitch
with 7/3” cover; /" main
reinforcement bars at 3'/,” pitch
perpendicular with '/,” cover; 12/
span simply supported.

1 hr. 20

F/C-4-RC-16 41" min

75 psf 7 1,8 1'7;

417,” deep (3625 psi) concrete deck;
17,” reinforcement bars at 7'/,” pitch
with 7/5” cover; /" main
reinforcement bars at 3'/,” pitch
perpendicular with '/,” cover; 12
span simply supported.

F/C-4-RC-17 | 41 75 psf | 35 min. 7 1,8 '

417,” deep (4410 psi) concrete deck;
1/,” reinforcement bars at 7'/,” pitch
with 7/5” cover; /" main
reinforcement bars at 3'/,” pitch
perpendicular with '/,” cover; 12
span simply supported.

1 hr. 27
min.

F/C-4-RC-18 47" 85 psf 7 18 17

417,” deep (4850 psi) deck; 3/¢”
reinforcement bars at 15” pitch with

F/C-4-RC-19 41" 17 cover; '/,” main reinforcement 75 psf 2 hrs. 13 7 1,9 1,
bars at 6” pitch perpendicular with .
17,” cover; 12’ span simply supported.
417,” deep (3610 psi) deck; '/,”
reinforcement bars at 7'/,” pitch with Lhe. 22
F/C-4-RC-20 417" 71" cover; 3/5” main reinforcement 75 psf mrm 7 1,8 175

bars at 3'/,” pitch perpendicular with
11,” cover; 12’ span simply supported.

5” deep; 4'/,” (5830 psi) concrete
deck; !/,” plaster finish bottom of
slab; !/,” reinforcement bars at 7'/,”
F/C-5-RC-21 5” pitch with 7/;” cover; */¢” main 69 psf | 2hrs. 7 1,3 2
reinforcement bars at 3'/,” pitch
perpendicular with '/,” cover; 12/
span simply supported.

(Continued)
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TABLE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE—continued

PERFORMANCE REFERENCE NUMBER
ITEM ASSEMBLY PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
417,” (5290 psi) concrete deck; '/,”
plaster finish bottom of slab; '/,”
: g .
F/C-5-RC-22 57 reinforcement bars at 7'/,” pitch with No load 2 hr§. 28 7 1, 10, 2Y,

71" cover; 3/g” main reinforcement min. 11
bars at 3!/,” pitch perpendicular with
17,” cover; 12’ span simply supported.

5” (3020 psi) concrete deck; 3” x

1/ 7 . : ”

F/C-5-RC-23 57 1'/,” x4 1bs. R.S.J.; 2' C.R.S. w1‘th ’1 172 psf 1 hr.. 24 7 1.2.12 11/2

cover on bottom and top flanges; 8 min.

span restrained.

5” (5180 psi) concrete deck; '/,”

retarded plaster underneath slab; '/,”

G reinforcement bars at 7'/,” pitch with 2 hrs. 48 93

F/C-5-RC-24 >t 13/4” cover; 3/5” main reinforcement 60pst | in. 7 .10 la

bars at 3!/,” pitch perpendicular with
1” cover; 12’ span simply supported.

6” deep (4800 psi) concrete deck; '/,”
reinforcement bars at 7'/,” pitch with
F/C-6-RC-25 6” 71" cover; 3/¢” main reinforcement 195 psf | 4 hrs. 7 1,7 4
bars at 3'/,” pitch perpendicular with
71" cover; 13’1” span restrained.

6" (4650 psi) concrete deck; !/,”
reinforcement bars at 7'/,” pitch with

F/C-6-RC-26 6” 71" cover; 3/g” main reinforcement 195 psf 2 hrs. 23 7 1,2 2!,
bars at 3!/,” pitch perpendicular with i
11,” cover; 13’1” span restrained.
6” deep (6050 psi) concrete deck; '/,”
reinforcement bars at 7'/,” pitch 7/” 3 hrs. 30
F/C-6-RC-27 6” cover; 3/¢” reinforcement bars at 3'/,” | 195 psf min 7 1,10 3,

pitch perpendicular with '/,” cover;
13’1” span restrained.

6” deep (5180 psi) concrete deck; '/,”
reinforcement bars at 8” pitch 3/,”
F/C-6-RC-28 6” cover; !/,” reinforcement bars at 5'/,” | 150 psf | 4 hrs. 7 1,7 4
pitch perpendicular with '/,” cover;
13’1” span restrained.

6” thick (4180 psi) concrete deck; 4”

, x 3”x 10 Ibs. R.S.J.; 276” C.R.S. with 3 hrs. 48 3
-6-RC- ’ 3%
F/C-6-RC-29 6 1”7 cover on both top and bottom 160 psf min. 7 1,10 4
flanges; 13’1” span restrained.
6” thick (3720 psi) concrete deck; 4”
” x 3”x 10 Ibs. R.S.J.; 26” C.R.S. with . 1
F/C-6-RC-30 6 1” cover on both top and bottom 115 psf | 29 min. 7 1,513 4
flanges; 12" span simply supported.
6” deep (3450 psi) concrete deck; 4”
” x 13/, x51bs. R.S.J.; 2’6" C.R.S. 3 hrs. 35 1
F/C-6-RC-31 6 with 1” cover on both top and bottom 25pst 7 in, 7 1,2 3
flanges; 12" span simply supported.
(Continued)
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TABLE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE—continued

PERFORMANCE REFERENCE NUMBER
ITEM ASSEMBLY PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 | BMS-92 NOTES HOURS
6” deep (4460 psi) concrete deck; 4”
x 13/,” x 51bs. R.S.J.; 2" C.R.S.; with 4 hrs. 30 1
-6-RC- i ’ ’ 41
F/C-6-RC-32 6 1” cover on both top and bottom 60 psf min. 7 1,10 2
flanges; 12” span simply supported.
6” deep (4360 psi) concrete deck; 4”
37 Y . Wi
F/C-6.RC-33 6 x 1%/ x5 1bs. R.S.J.; 2’ C.R.S.; with 60pst | 2hrs, 7 1.3 )

1” cover on both top and bottom
flanges; 13”1” span restrained.

6'/,” thick; 4/,” (5120 psi) concrete
core; 1” T&G board flooring; '/,”
plaster undercoat; 4” x 3” x 10 Ibs.
F/C-6-RC-34 6',” R.S.J.; 3 C.R.S. flush with top 100 psf | 4 hrs. 7 1,7 4
surface concrete; 12” span simply
supported; 2” x 1”3” clinker concrete
insert.

43/,” (3600 psi) concrete core; 17
T&G board flooring; !/,” plaster
undercoat; 4” x 3” x 10 Ibs. R.S.J.; 3’
C.R.S.; flush with top surface
concrete; 12’ span simply supported;
2” x 1’3" clinker concrete insert.

2 hrs. 30

F/C-6-RC-35 6',” min

100 psf

43/,” (2800 psi) concrete core; 17
T&G board flooring; !/,” plaster
undercoat; 4” x 3” x 10 1bs. R.S.J.; 3’
C.R.S.; flush with top surface
concrete; 12” span simply supported;
2” x 1’3” clinker concrete insert.

F/C-6-RC-36 6',” 80 psf | 4 hrs. 7 1,7 4

(3640 psi) concrete deck; /,”
reinforcement bars at 6” pitch with
F/C-7-RC-37 7" 1'4,” cover; !/,” reinforcement bars at | 169 psf | 6 hrs. 7 1,14 6
5” pitch perpendicular with 11/,”
cover; 13’1” span restrained.

(4060 psi) concrete deck; 4” x 3”7 x
10 1bs. R.S.J.; 2’6” C.R.S. with 11/,”
cover on both top and bottom flanges;
4” x 6” x 13 SWG mesh
reinforcement 1'/,” from bottom of
slab; 13’17 span restrained.

F/C-7-RC-38 77 175 pstf | 6 hrs. 7 1,14 6

53/,” (4010 psi) concrete core; 17
T&G board flooring; !/,” plaster
undercoat; 4” x 3” x 10 Ibs. R.S.J;
F/C-7-RC-39 7', 2’6” C.R.S.; 1” down from top 95 psf | 2hrs. 7 1,3 2
surface of concrete; 12" simply
supported span; 2” X 1”3” clinker
concrete insert.

53/,” (3220 psi) concrete core; 17
T&G flooring; '/,” plaster undercoat;
4”x3”%x101bs. R.S.J.; 26" CR.S,;

7 B 71/ ”
F/C-7-RC-40 4 1” down from top surface of concrete; 95 psf 4 hrs. 7 1.7 4
12’ simply supported span; 2” x 1"3”
clinker concrete insert.
(Continued)
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TABLE 3.1—FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE—continued

RESOURCE A

PERFORMANCE REFERENCE NUMBER
ITEM ASSEMBLY PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 | NOTES | HOURS
Ribbed floor, see Note 15 for details; slab
217,” deep (3020 psi); '/,” reinforcement
10” bars at 6” pitch with 3/,” cover; beams 7'/,” 1 hr. 4
F/C-T-RCA411 91/, Slab) | deep x 5” wide; 24” C.R.S.; 5,” 195 pst | i, 7o L2
reinforcement bars two rows /,” vertically
apart with 1” cover; 13’1” span restricted.
B 517 Composite ribbed concrete slab assembly; See
F/C-5-RC-42 2 see Note 17 for details. Note 16 2 hrs. 43 16, 17 2
” 2500 psi concrete; /3" cover; fully See . 1
F/C-3-RC-43 3 restrained at test. Note 16 30 min. 43 16 2
: L5 . :
F/C-3-RC-44 37 2000 psi concrete; /" cover; free or partial | See 45 min. 43 16 3,
restraint at test. Note 16
” 2500 psi concrete; */” cover; fully See . 2
F/C-4-RC-45 4 restrained at test. Note 16 | 40 min. 43 16 3
: L3y . :
F/C-4-RC-46 4 2000 psi concrete; “/,” cover; free or partial See 1 hr'. 15 43 16 1,
restraint at test. Note 16 | min.
” 2500 psi concrete; 3/,” cover; fully See
F/C-5-RC-47 > restrained at test. Note 16| 1 P© 43 16 !
: L3y . .
F/C-5-RC-48 57 2000 P51 concrete; /,” cover; free or partial See 1 hr.. 30 43 16 11/2
restraint at test. Note 16 | min.
” 2500 psi concrete; 17 cover; fully See | 1hr. 30 1Y
F/C-6-RC-49 6 restrained at test. Note 16 | min. 43 16 2
F/C-6-RC-50 6" 2000 psi concrete; 1”7 cover; free or partial See 2 hrs. 43 16 )
restraint at test. Note 16
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/m?.
Notes:
1. British test.
2. Failure mode - local back face temperature rise.
3. Tested for Grade “C” (2 hour) fire resistance.
4. Collapse imminent following hose stream.
5. Failure mode - flame thru.
6. Void formed with explosive force and report.
7. Achieved Grade “B” (4 hour) fire resistance (British).
8. Failure mode - collapse.

o

10. Failure mode - average back face temperature.

11.Recommended endurance for nonload bearing performance only.

. Test was run to 2 hours, but specimen was partially supported by the furnace at 17, hours.

12.Floor maintained load bearing ability to 2 hours at which point test was terminated.

13.Test was run to 3 hours at which time failure mode 2 (above) was reached in spite of crack formation at 29 minutes.
14. Tested for Grade “A” (6 hour) fire resistance.

15.

SLAB 2'/,” THICK \

'/, REINFORCEMENT BARS AT
6”"PITCH WITH %/,” COVER

; ]

00

57

16.Load unspecified.

L BEAMS AT 24” CRS.
T Q.

. 5/y” REINFORCEMENT
/2 BARS

17. Total assembly thickness 5'/, inches. Three-inch thick blocks of molded excelsior bonded with portland cement used as inserts with 2'/,-inch cover (concrete)
above blocks and */,-inch gypsum plaster below. Nine-inch wide ribs containing reinforcing steel of unspecified size interrupted 20-inch wide segments of slab
composite (i.e., plaster, excelsior blocks, concrete cover).
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FIGURE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS

NUMBER OF The number in each box is
ASSEMBLIES keyed to the last number in the
A Iltem Code column in the Table.
10— For example:
o)
51
AN
47 49
5 — - — — —
50 44 47 38
39 40 42 43 46 37
26 29 (21| 41 31]22]|35 36
2 121 8 125(14| 19| 30 271 18| 32 15| 48 34
1 7153|1017 13 24 419 11| 6 | 20| 33 16 (23| 28
0 1 g
0 1 2 3 4 5
FIRE RESISTANCE RATING (HOURS)
TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS
PERFORMANCE REFERENCE NUMBER
ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 BMS-92 BMS-92 NOTES HOURS
. -10"x 136”7, S.J. 103 - 24" o.c.; . 1,2,3,
F/C-S-1 o Deck: 2” concrete; Membrane: none. 145 psf | 7 min. 3 8 0
o -10"x 136”7, S.J. 103 - 24" o.c.; . 1,2,3,
F/C-S-2 0 Deck: 2” concrete; Membrane: none 145 psf | 7 min. 3 8 0
-10"x 136”7, S.J. 103 - 24" o.c.;
Deck: 2" concrete 1:2:4; Membrane: 1 hr. 15
F/C-S-3 1, furring 12” o.c.; Clips A, B, G; No 145psf |~ 3 2,3,8 1/,
extra reinforcement; !'/,” plaster - ’
1.5:2.5.

-10"x 13’6”;S.J. 103 - 24" o.c.;

Deck: 2” concrete 1:2:4; Membrane: 2 hrs

F/C-S-4 1" furring 16” o.c.; Clips D, E, F, G; 145 psf 46 o 3 3,8 23,
. . . 1y min.

Diagonal wire reinforcement; '/,

plaster - 1.5:2.5.

- 10" x 1367, S.J. 103 - 24" o.c.;
Deck: 2” concrete 1:2:4; Membrane:
F/C-S-5 1, furring 16” o.c.; Clips A, B, G; No 145 psf
extra reinforcement; !'/,” plaster -
1.5:2.5.

1hr. 4

3 2,3,8 1
min.

(Continued)
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TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS—continued

RESOURCE A

ITEM
CODE

MEMBRANE
THICKNESS

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD

TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

F/C-S-6

1 /2”

10" x 13’6”; S.J. 103 - 24” o.c.; Deck:
2” concrete 1:2:4; Membrane: furring
16” o.c.; Clips D, E, F, G; Hexagonal
mesh reinforcement; '/,” plaster.

145 psf

3 hrs.
28 min.

2,3,8

21/

F/C-S-7

1 /2//

10" x 13’6”; S.J. 103 - 24” o.c.; Deck:
4 1bs. rib lath; 6” X 6” - 10 x 10 ga.
reinforcement; 2” deck gravel
concrete; Membrane: furring 16”
o.c.; Clips C, E; Reinforcement:
none; !/,” plaster - 1.5:2.5 mill mix.

N/A

55 min.

5,8

3 /4

F/C-S-8

1 /2//

Spec. 9" x 4’4", S.J. 103 bar joists -
18” o.c.; Deck: 4 1bs. rib lath base; 6”
X 6” - 10 x 10 ga. reinforcement; 2”
deck 1:2:4 gravel concrete;
Membrane: furring, */,” C.R.S., 16”
o.c.; Clips C, E; Reinforcement:
none; '/,” plaster - 1.5:2.5 mill mix.

300 psf

1 hr. 10
min.

2,3,8

F/C-S-9

5/8//

10" x 13’6”; S.J. 103 - 24” o.c.; Deck:
2” concrete 1:2:4; Membrane: furring
12”7 o.c.; Clips A, B, G; Extra “A”
clips reinforcement; /3" plaster -
1.5:2; 1.5:3.

145 psf

3 hrs.

6,8

F/C-S-10

5/8”

18" x 13’6”; Joists, S.J. 103 - 24” o.c.;
Deck: 4 1bs. rib lath; 6” x 6” - 10 x 10
ga. reinforcement; 2” deck 1:2:3.5
gravel concrete; Membrane: furring,
spacing 16” o.c.; Clips C, E;
Reinforcement: none; %/¢” plaster -
1.5:2.5 mill mix.

145 pst

1 hr. 25
min.

2,3,8

11/,

F/C-S-11

5 /8”

10" x 13’6”; S.J. 103 - 24” o.c.; Deck:
2” concrete 1:2:4; Membrane: furring
12” o.c.; Clips D, E, F, G; Diagonal
wire reinforcement; %/;” plaster -
1.5:2; 0.5:3.

145 psf

3 hrs.
15 min.

2,4,8

31,

F/C-S-12

5 /8”

10" x 13’6”; Joists, S.J. 103 - 24” o.c.;
Deck: 3.4 1bs. rib lath; 6” x 6” - 10 X
10 ga. reinforcement; 2” deck 1:2:4
gravel concrete; Membrane: furring
16” o.c.; Clips D, E, F, G;
Reinforcement: none; /5" plaster -
1.5:2.5.

145 psf

1 hr.

7,8

F/C-S-13

3 /4//

Spec. 9" x 44”7, S.J. 103 - 18” o.c.;
Deck: 4 1bs. rib lath; 6” x 6” - 10 x 10
ga. reinforcement; 2” deck 1:2:4
gravel concrete; Membrane: furring,
3/, CR.S., 16” o.c.; Clips C, E;
Reinforcement: none; %/,” plaster -
1.5:2.5 mill mix.

300 psf

1 hr. 56
min.

3,8

1%,

(Continued)
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TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS—continued
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.
weld; 4”7 - 7.7 1bs. “T” beams; Ceiling:
17, rods 12” o.c.; 7/” gypsum sand
plaster.

1 hr. 35

6 2,4,9, 10| 11,
min.

F/C-S-14 Ig” 105 psf

Floor finish: 1!/,” L.W. concrete; !/,”
limestone cement; plate cont. weld; 3 hrs
F/C-S-15 1” 5” - 10 Ibs. “I” beams; Ceiling: '/,” 165 psf 20 miﬁ 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
F/C-S-16 1” 12”7 o.c.; Clips D, E, F, G; Hexagonal | 145 psf
mesh reinforcement; 1” thick plaster -
1.5:2; 1.5:3.

4 hrs. 26

3 2,4,8 4!
min.

10" x 13’6”; Joists - S.J. 103 - 24”
o.c.; Deck: 3.4 Ibs. rib lath; 6” x 6” -
10 x 10 ga. reinforcement; 2” deck
1:2:4 gravel concrete; Membrane:
furring 16” o.c.; Clips D, E, F, G; 17
plaster.

1 hr. 42

3 2,4,8 1%/
min.

F/C-S-17 1” 145 psf

10" x 13’67, S. J. 103 - 24” o.c.; Deck:
1.7 2” concrete 1:2:4; Membrane: furring 2 hrs. 22
/" 1127 o.c: Clips C, E, F, G: Diagonal | 143 PSf 3 24,8 ’s

F/C-S-18 -
44 min.
wire reinforcement; 1'/4” plaster.

10" x 13’6”; Joists - S.J. 103 - 24”
o.c.; Deck: 1'/,” gypsum concrete
F/C-S-19 18" over; !/,” gypsum board; Membrane: | 145 psf
furring 12” o.c.; Clips D, E, F, G;
1'/{” plaster - 1.5:2; 1.5:3.

1 hr. 40

3 2,3,8 1%/5
min.

2!/,” cinder concrete; '/,” topping;
plate 6” welds 12”7 o.c.; 5” - 18.9 Ibs.
F/C-S-20 1" “H” center; 5” - 10 Ibs. “I” ends; 1”7 | 150 psf
channels 18” o.c.; 1'/{” gypsum sand
plaster.

3hrs 43

6 2,4,9, 11| 3%
min.

10" x 13’6”; Joists - S.J. 103 - 24”
o.c.; Deck: 1'/,” gypsum concrete
F/C-S-21 17,7 over; !/,” gypsum board base; 145 psf
Membrane: furring 12” o.c.; Clips D,
E, F, G; 1'/,” plaster - 1.5:2; 1.5:3.

1 hr. 48

3 2,3,8 1%/4
min.

Floor finish: 1!/,” limestone concrete;
1,7 sandlcement topping; plate to
beams 31/,”; 12” o.c. welded; 5” - 10 2 hrs. 23
Ibs. “I” beams; 1” channels 18” o.c.; 292 pst 45 min. 6 2,4,9,10 la
1'/,” wood fiber gypsum sand plaster

on metal lath.

F/C-S-22 1

21/,” L.W. (gas exp.) concrete; Deck:
17,” topping; plate 6'/,” welds 12”
o.c.; Beams: 5” - 18.9 1lbs. “H” center; 4 hrs. >

; ; 4
5” - 10 Ibs. “I” ends; Membrane: 1” 150 psf 42 min. 6 2,49 3
channels 18” o.c.; 1'/,” gypsum sand
plaster.

F/C-S-23 14"

(Continued)
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TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS—continued

RESOURCE A

ITEM
CODE

MEMBRANE
THICKNESS

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD

TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

F/C-S-24

1',”

Floor finish: 1'/,” limestone concrete;
1/,” cement topping; plate 3'/,” - 12
o.c. welded; 5” - 10 Ibs. “T” beams;
Ceiling: 1” channels 18” o.c.; 1'/,”
gypsum plaster.

292 psf

2 hrs.
34 min.

2,4,9,10

21/,

F/C-S-25

1 1 /2//

Floor finish: 1'/,” gravel concrete on
exp. metal; plate cont. weld; 4” - 7.7
Ibs. “I” beams; Ceiling: '/,” rods 12”
o.c. welded to beams; 1'/,” fiber
gypsum sand plaster.

70 psf

1 hr. 24
min.

2,4,9,10

1',

F/C-S-26

217"

Floor finish: bare plate; 6'/,” welding
- 12”7 0.c.; 5”7 - 18.9 Ibs. “H” girders
(inner); 5” - 10 1bs “I” girders (two
outer); 1” channels 18” o.c.; 2”
reinforced gypsum tile; '/,” gypsum
sand plaster.

122 psf

1 hr.

7,9, 11

F/C-S-27

2 1/2”

Floor finish: 2” gravel concrete; plate
to beams 3'/,” - 12” o.c. welded; 4” -
7.7 1bs. “I” beams; 2” gypsum ceiling
tiles; !/,” 1:3 gypsum sand plaster.

105 psf

2 hrs.
31 min.

2,4,9,10

2/,

F/C-S-28

2 1 /2//

Floor finish: 1'/,” gravel concrete;
1/,” gypsum asphalt; plate continuous
weld; 4”7 - 7.7 1bs. “I” beams; 12” -
31.8 Ibs. “I” beams - girder at 5" from
one end; 1” channels 18” o.c.; 2”
reinforcement gypsum tile; '/,” 1:3
gypsum sand plaster.

200 psf

4 hrs.
55 min.

2,4,9,11

4%/,

F/C-S-29

3 /4//

Floor: 2” reinforced concrete or 2”
precast reinforced gypsum tile;
Ceiling: %/,” portland cement-sand
plaster 1:2 for scratch coat and 1:3 for
brown coat with 15 Ibs. hydrated lime
and 3 Ibs. of short asbestos fiber bag
per cement or 3/,” sanded gypsum
plaster 1:2 for scratch coat and 1:3 for
brown coat.

See
Note 12

1 hr. 30
min.

12,13, 14

F/C-S-30

3 /4”

Floor: 2!/,” reinforced concrete or 2”
reinforced gypsum tile; the latter with
1/,” mortar finish; Ceiling: 3/,” sanded
gypsum plaster; 1:2 for scratch coat
and 1:3 for brown coat.

See
Note 12

2 hrs.

12,13, 14

F/C-S-31

3 /4//

Floor: 2!/,” reinforced concrete or 2”
reinforced gypsum tile; the latter with
17,” mortar finish; Ceiling: 1” neat
gypsum plaster or 3/,” gypsum-
vermiculite plaster, ratio of gypsum
to fine vermiculite 2:1 to 3:1.

See
Note 12

2 hrs.
30 min.

12,13, 14

2/,

(Continued)
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RESOURCE A

TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS—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!/,” reinforced concrete or 2”
reinforced gypsum tile; the latter with
L o
F/C-S-32 3, /,” mortar finish; gie,lllmg. 1” neat See 3 hrs. 1 12,13, 14 3
gypsum plaster or °/,” gypsum- Note 12
vermiculite plaster, ratio of gypsum
to fine vermiculite 2:1 to 3:1.
Floor: 2!/,” reinforced concrete or 2”
reinforced gypsum slabs; the latter
1y DT,
F/C-S-33 1 with !/,” mortar finish; Ceiling: 1 See 4 hrs. 1 12,13, 14 4

gypsum-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 !/,” mortar S
F/C-S-34 2',” | top coat; Ceiling: 2” precast ° | 4hrs. 1 12,13,14| 4
p . . Note 12
reinforced gypsum tile, anchored into
beams with metal ties or clips and
covered with '/,” 1:3 sanded gypsum
plaster.

Floor: 1:3:6 portland cement, sand
and gravel concrete applied directly
to the top of steel units and 1'/,” thick
at top of cells, plus '/,” 1:21/,” See 3 hrs 1 15, 16,
cement-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.

F/C-S-35 17

Floor: same as F/C-S-35; Ceiling: 1”
gypsum-vermiculite plaster (ratio of See 15. 16
F/C-S-36 17 gypsum to vermiculite 2:1 to 3:1), the Note 15 4 hrs. 1 17’ 18’
back of lath 2” or more from ’

under-side of cellular steel.

Floor: same as F/C-S-35; Ceiling: 1”7
neat gypsum plaster; back of lath 9” See 4 hrs 1 15, 16,
or more from underside of cellular Note 15 ’ 17, 18

steel.

F/C-S-37 1”

Floor: same as F/C-S-35; Ceiling: 1”7
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 17’ 18’
back of lath being 9” or more from ’

underside of cellular steel.

Floor: asbestos paper 14 1bs./100 ft.?
cemented to steel deck with

3, waterproof linoleum cement, wood See 1 hr 1 19, 20,
screeds and 7/g” wood floor; Ceiling: | Note 19 ’ 21,22
3/,” sanded gypsum plaster 1:2 for

scratch coat and 1:3 for brown coat.

F/C-S-39

(Continued)
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TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS—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 3y Floor: 1'/,”, 1:2:4 portland cement 1 hr. 30 1 19, 20, 1,
concrete; Ceiling: 3/,” sanded gypsum|  See min. 21,22
plaster 1:2 for scratch coat and 1:3 for| Note 19
brown coat.
Floor: 27, 1:2:4 portland cement
o 3 concrete; Ceiling: 3/,” sanded gypsum|  See 19, 20,
F/C-S-41 4 plaster, 1:2 for scratch coat and 1:3 Note 19 2 hrs. ! 21,22 2
for brown coat.
Floor: 27, 1:2:4 portland cement
concrete; Ceiling: 1” portland
W cement-sand plaster with 10 Ibs. of See 19, 20,
F/C-S-42 ! hydrated lime for @ bag of cement | Note 19 2 hrs. ! 21,22 2
1:2 for scratch coat and 1:2!/,” for
brown coat.
Floor: 27, 1:2:4 portland cement
F/C-S-43 1'7,” | concrete; Ceiling: 1'/,”, 1:2 sanded See 2 hrs. 1 19,20, 2',
. Note 19 | 30 min. 21,22
gypsum plaster on ribbed metal lath.
Floor: 27, 1:2:4 portland cement
o 1o D . See 2 hrs. 19, 20, 1
F/C-S-44 1'/g concrete; Ceiling: 1'/”, 1:1 sanded Note 19 | 30 min. 1 21,22 2'/,
gypsum plaster.
Floor: 2!/,”, 1:2:4 portland cement
” A O See 2 hrs. 19, 20, 1
F/C-S-45 1 concrete; Ceiling: 17, 1:2 sanded Note 19 | 30 min. 1 21,22 2'7,
gypsum plaster.
Floor: 2!/,”, 1:2:4 portland cement
concrete; Ceiling: 1” neat gypsum
F/C-S-46 3y plaster or 3/,” gypsum-vermiculite See 3 hrs. 1 19,20, 3
. Note 19 21,22
plaster, ratio of gypsum to
vermiculite 2:1 to 3:1.
Floor: 21/,”, 1:2:4 portland cement,
sand and cinder concrete plus '/,”, See 19.20
F/C-S-47 1'g” 1:2!/,” cement-sand finish; total Note 19 | 3 hrs. 1 2120 3
thickness 3”; Ceiling: 1'/3”, 1:1 ’
sanded gypsum plaster.
Floor: 2!/,”, gas expanded portland
cement-sand concrete plus '/,”, 1:2.5
F/C-S-48 14" cement-sand finish; total thickness See 3 hrs. 1 19,20, 3,
P Note 19 | 30 min. 21,22
3”; Ceiling: 1'/5”, 1:1 sanded gypsum
plaster.
Floor: 21/,”, 1:2:4 portland cement
” concrete; Ceiling: 1”7 gypsum- See 19, 20,
F/C-5-49 ! vermiculite plaster; ratio of gypsum | Note 19 4 hrs. ! 21,22 4
to vermiculite 2:1 to 3:1.
Floor: 27, 1:2:4 portland cement
concrete; Ceiling: 2” interlocking S 19.20
F/C-S-50 2" gypsum tile supported on upper face ee 2 hrs. 1 s 2
e Note 19 21,22
of lower flanges of beams, '/,” 1:3
sanded gypsum plaster.

(Continued)
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RESOURCE A

TABLE 3.2—FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS—continued

PERFORMANCE REFERENCE NUMBER
ITEM MEMBRANE PRE- POST- REC.
CODE THICKNESS CONSTRUCTION DETAILS LOAD TIME BMS-92 | BMS-92 | BMS-92 NOTES HOURS
Floor: 27, 1:2:4 portland cement
concrete; Ceiling: 2” precast metal
: e 17771,
o 217 reinforced gypsum tile, '/,” 1:3 See 19, 20,
F/C-8-51 2 sanded gypsum plaster (tile clipped | Note 19 4 hrs. ! 21,22 4
to channels which are clipped to
lower flanges of beams).

For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 pound per square inch = 0.00689 MPa, 1 pound per square foot = 47.9 N/m>.
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/, inches. Floor deck - base material - '/,-inch by 18-foot steel plate welded to “I” beams.
10.“T” beams - 24 inches o.c.
11.“T” 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./in.? in flexure for open-web pressed or light rolled
joists, and 20,000 Ibs./in.? 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 1:6'/,.
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 of two pieces of No. 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 ¥/, s-inch rods with 1-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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RESOURCE A

FIGURE 3.3—FLOOR/CEILING ASSEMBLIES—WOOD JOIST

NUMBER OF
ASSEMBLIES
A
15—
The number in each box is
keyed to the last number in the
34 Item Code column in the Table.
] For example:
33
ro 32 F/C-
31
30
21|38
29 | 18 | 37 | 42
5 28 | 16 | 35 | 41
271 10| 20 | 39
24| 8 | 17 | 36
26| 18| 4 | 13| 22 |
25| 9 3 7 | 15
0 23| 2 1 5 6 11|40| |14|12 : : >
0 1 2 3 4
FIRE RESISTANCE RATING (HOURS)
TABLE 3.3—FLOOR/CEILING 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”7 T&G; Filler: 3” of
F/C-W-1 35" ashes on '/,” boards nailed to joist 60 psf | 36 min. 7 1,2 ',
sides 2” from bottom; 2” air space;
Membrane: %/;” gypsum board.

12 clear span - 2”7 x 7” joists; 15”
F/C-W-2 1, o.c.; Deck: 1” nominal lumber; 60 psf | 22 min. 7 1,2,3 Y,
Membrane: !/,” fiber board.

12’ clear span - 2”7 x 7” wood joists;
16” o.c.; 2” x 1!/,” bridging at center;
Deck: 1” T&G; Membrane: !/,” fiber
board; 2 coats “distemper” paint.

F/C-W-3 ', 30 psf | 28 min. 7 1,3,15 'y

127 clear span - 2”7 x 7” wood joists;
16” 0.c.; 2”7 x 1'/,” bridging at center
F/C-W-4 3" span; Deck: 1” nominal lumber; 30 psf | 32 min. 7 1,2 ',
Membrane: !/,” fiber board under
3/,6” gypsum plaster.

F/C-W-5 57 |/As per previous F/C-W-4 except 70 psf | 48 min. 7 1,2 Y,
membrane is /3" lime plaster.
As per previous F/C-W-5 except
F/C-W-6 3g” membrane is 5/5” gypsum plaster on | 70 psf | 49 min. 7 1,2 3y
22 gage 3/;” metal lath.
(Continued)
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RESOURCE A

TABLE 3.3—FLOOR/CEILING ASSEMBLIES—WOOD JOIST—continued

ITEM
CODE

MEMBRANE
THICKNESS

CONSTRUCTION DETAILS

PERFORMANCE

REFERENCE NUMBER

LOAD

TIME

PRE-
BMS-92

BMS-92

POST-
BMS-92

NOTES

REC.
HOURS

F/IC-W-7

1 /2//

As per previous F/C-W-6 except
membrane is '/,” fiber board under
1/,” gypsum plaster.

60 psf

43 min.

1,2,3

2 /3

F/C-W-8

1 /2//

As per previous F/C-W-7 except
membrane is '/,” gypsum board.

60 psf

33 min.

1,2,3

F/C-W-9

9/16//

12’ clear span - 2”7 x 7” wood joists;
15” 0.c.; 2” x 11/,” bridging at center;
Deck: 1” nominal lumber; Membrane:
3/ gypsum board; ¥/,¢” gypsum
plaster.

60 psf

24 min.

1,2,3

F/C-W-10

5 /8”

As per F/C-W-9 except membrane is
3/¢” gypsum plaster on wood lath.

60 psf

27 min.

1,2,3

F/IC-W-11

7 /8”

12’ clear span - 2”7 x 9” wood joists;
15" 0.c.; 2”7 x 1'/,” bridging at center
span; Deck: 1” T&G; Membrane:
original ceiling joists have 3/” plaster
on wood lath; 4” metal hangers
attached below joists creating 15”
chases filled with mineral wool and
closed with /" plaster (gypsum) on
3/¢” S.W.M. metal lath to form new
ceiling surface.

75 psf

1hr. 10
min.

F/C-W-12

7/8//

12’ clear span - 2”7 x 9” wood joists;
15” 0.c.; 2” x 11/,” bridging at center;
Deck: 1” T&G; Membrane: 3”
mineral wood below joists; 3” hangers
to channel below joists; 7/s” gypsum
plaster on metal lath attached to
channels.

75 psf

2 hrs.

1,4

F/C-W-13

7 /8”

12’ clear span - 2” X 9” wood joists;
16” o.c.; 2” x 11/,” bridging at center
span; Deck: 1” T&G on 1” bottoms on
31, glass wool strips on %/,” gypsum
board nailed to joists; Membrane: */,”
glass wool strips on joists; 3/”
perforated gypsum lath; '/,” gypsum
plaster.

60 psf

41 min.

2 /3

F/C-W-14

7 /8”

12’ clear span - 2”7 X 9” wood joists;
15” o.c.; Deck: 1” T&G; Membrane:
3” foam concrete in cavity on '/,”
boards nailed to joists; wood lath
nailed to 1”7 x 1/,” straps 14 o.c.
across joists; 7/s” gypsum plaster.

60 psf

1 hr. 40
min.

1,5

1%,

F/IC-W-15

7 /8”

12’ clear span - 2” x 9” wood joists;
18” o.c.; Deck: 1” T&G; Membrane:
2” foam concrete on '/,” boards nailed
to joist sides 2” from joist bottom; 2”
air space; 1”7 x 11/,” wood straps 14”
0.c. across joists; ’/s” lime plaster on
wood lath.

60 psf

53 min.

1,2

3 /4

RESOURCE A-128
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RESOURCE A

TABLE 3.3—FLOOR/CEILING 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
12’ clear span - 2” x 9” wood joists;
Deck: 1” T&G; Membrane: 3” ashes
1/ 7 . . . ”
W 7 on '/,” boards nailed to joist sides 2 . Iy
F/IC-W-16 8 from joist bottom; 2” air space; 1”7 X 60 psf | 28 min. 7 1,2 3
1/,” wood straps 14” o.c.; /"
gypsum plaster on wood lath.
FIC-W-17 UK As per previous F/C-W-16 but with 60 psf | 41 min. 7 1.2 2,
lime plaster mix.
12’ clear span - 2”7 x 9” wood joists;
” Y4 17 7 . : .
F/C-W-18 71y 18”7 0.c.; 2”7 x 1'/,” bridging at center; 60 psf | 36 min. 7 1.2 A

Deck: 1” T&G; Membrane: /5"
gypsum plster on wood lath.

As per previous F/C-W-18 except
F/C-W-19 " with lime plaster membrane and deck | 60 psf | 19 min. 7 1,2 ',
is 1” nominal boards (plain edge).

1 As per F/C-W-19, except deck is 17

1 2
T&G boards. 60 psf | 43 min. 7 1,2 /5

F/C-W-20

12’ clear span - 2” X 9” wood joists;
16” o.c.; 2” x 11/,” bridging at center;
F/C-W-21 17 Deck: 17 T&G; Membrane: /" 70 psf | 29 min. 7 1,2 A
gypsum base board; %/¢” gypsum
plaster.

12’ clear span - 2”7 x 9” wood joists;
16” 0.c.; 2” x 2” wood bridging at
center; Deck: 1”7 T&G; Membrane:
hangers, channel with /" gypsum
baseboard affixed under */,” gypsum
plaster.

F/C-W-22 18" 60 psf | 1hr 7 1,2,3 1

Deck: 1” nominal lumber; Joists: 2”7 X

1
F/C-W-23 3" 77, 15” o.c.; Membrane: 3/¢” 60 psf :r}ir? 12 2,6 g
plasterboard with plaster skim coat. ’
F/C-W-24 1/2” Deck: 1”7 T&G lumber; Joists: 2”7 X 97; 60 pst | 18 min. 12 2.7 1/4

16” o.c.; Membrane: '/,” plasterboard.

Deck: 1”7 T&G lumber; Joists: 2” X
F/C-W-25 1, 7”; 16” o.c.; Membrane: '/,” fiber 30 psf | 8 min. 12 2,8 Hs
insulation board.

Deck: 1” nominal lumber; Joists: 2”7 X
F/C-W-26 ', 77 15” o.c.; Membrane: '/,” fiber 60 psf | 8 min. 12 2,9 s
insulation board.

Deck: 1” nominal lumber; Joists: 2”7 X
F/C-W-27 SIg” 77, 15” o.c.; Membrane: /" gypsum | 60 psf | 17 min. 12 2,10 ',
plaster on wood lath.

Deck: 1” T&G lumber; Joists: 2” X
F/C-W-28 SI" 197 16” o.c.; Membrane: '/,” fiber 60 psf | 20 min. 12 2,11 3
insulation board; '/,” plaster.

No - See . 1,12, y
F/C-W-29 Membrane Exposed wood joists. Note 13 15 min. 1 13, 14 4
(Continued)
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RESOURCE A

TABLE 3.3—FLOOR/CEILING 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
Gypsum wallboard: */¢” or '/,” with
1'/,” No. 15 gage nails with 3/,¢” See 1 12
F/C-W-30 3" heads spaced 6” centers with asbestos 25 min. 1 i ',
. . s Note 13 13,14
paper applied with paperhangers
paste and finished with casein paint.
Gypsum wallboard: '/,” with 13/,” No. See L 12
F/C-W-31 1, 12 gage nails with '/,” heads, 6” o.c., 25 min. 1 i 1,
= . . . Note 13 13, 14
and finished with casein paint.
Gypsum wallboard: !/,” with 1!/,” No.
12 gage nails with '/,” heads, 18” o.c.,
with asbestos paper applied with See 112
F/C-W-32 1y paperhangers” paste and secured with |\ © % o 30 min. 1 1314 ',
1'/,” No. 15 gage nails with 3/,¢” ’
heads and finished with casein paint;
combined nail spacing 6” o.c.
Gypsum wallboard: two layers /" See L 12
F/C-W-33 3" secured with 1'/,” No. 15 gage nails | 30 min. 1 e 1,
i1 3 7 ote 13 13,14
with °/g” heads, 6” o.c.
Perforated gypsum lath: 3/,”, plastered
1\ with 1'/” No. 13 gage nails with %/,;” | ~ See . 1,12, !
F/C-W-34 2 heads, 4” o.c.; !/,” sanded gypsum Note 13 | 30 min- ! 13,14 2
plaster.
1 Same as F/C-W-34, except with 1'/;” See L 12 \
” : : 37 ” : ’ ” 9
F/C-W-35 I I(:T(;. 13 gage nails with °/;” heads, 4 Note 13 45 min. 1 13, 14 /4
Perforated gypsum lath: 3/,”, nailed
with 1'/” No. 13 gage nails with 3/3”
W 1y heads, 4” o.c.; joints covered with 3” See 1,12,
F/C-W-36 > strips of metal lath with 1/, No. 12 | Note 13| 1 PF ! 13,14 | !
nails with !/,” heads, 5” o.c.; '/,”
sanded gypsum plaster.
Gypsum lath: 3/¢” and lower layer of
, 3/ perforated gypsum lath nailed See L 12 X
F/C-W-37 ' with 13/,” No. 13 nails with %/,” 45 min. 1 - “ly
” 1y Note 13 13, 14
heads, 4” o.c.; !/,” sanded gypsum
plaster or '/,” portland cement plaster.
Metal lath: nailed with 1'/,” No. 11
W 37 nails with %/¢” heads or 6d common See . 1,12, 3
F/C-W-38 4 driven 1” and bent over, 6” o.c.; /,” | Note 13 45 min. 1 13, 14 4
sanded gypsum plaster.
Same as F/C-W-38, except nailed See 1. 12
F/C-W-39 3 with 1'/,” No. 11 barbed roof nails 1 hr. 1 o 1
1 ” Note 13 13, 14
with //,s” heads, 6” o.c.
(Continued)
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TABLE 3.3—FLOOR/CEILING 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

Same as F/C-W-38, except with lath
nailed to joists with additional
supports for lath 27” o.c.; attached to
alternate joists and consisting of two See 1 hr. 15 1,12, 1y
nails driven 1'/,”, 2” above bottom on | Note 13 min. 13, 14 4
opposite sides of the joists, one loop
of No. 18 wire slipped over each nail;
the ends twisted together below lath.

F/C-W-40 31,7

Metal lath: nailed with 1'/,” No. 11
barbed roof nails with 7/,;” heads, 6
o.c., with 3/,” portland cement plaster S L 12
F/C-W-41 3y for scratch coat and 1:3 for brown No tiel 4| Ihr 1 13,14
coat, 3 Ibs. of asbestos fiber and 15 ’
Ibs. of hydrated lime/94 1bs. bag of
cement.

Metal lath: nailed with 8d, No. 111/,

gage barbed box nails, 2'/,” driven, See 1. 12

F/C-W-42 31,7 1'/,” on slant and bent over, 6” o.c.; 1 hr. 1 S
3 . Note 13 13,14

/,” sanded gypsum plaster, 1:2 for

scratch coat and 1:3 for below coat.

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/m?.
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.
11.Joist failure - 17 minutes; flame thru - 20 minutes; collapse - 43 minutes.

12.Joists: 2-inch by 10-inch southern pine or Douglas fir; No. 1 common or better. Subfloor: / -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 */,-inch diameter with one perforation for not more than 16/in’ diameter.
15.“Distemper” is a British term for a water-based paint such as white wash or calcimine.
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FIGURE 3.4—FLOOR/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE

NUMBER OF
ASSEMBLIES
A
10—
The number in each box is
keyed to the last number in the
Iltem Code column in the Table.
For example:
F/C-H
5_
13
11 5
- - - ~
10 12 3 1 7 2 8 6
0 >
0 1 2 3 4

FIRE RESISTANCE RATING (HOURS)

TABLE 3.4—FLOOR/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE

ITEM
CODE

ASSEMBLY
THICKNESS

PERFORMANCE

REFERENCE NUMBER

CONSTRUCTION DETAILS

LOAD

TIME

PRE-
BMS-92

POST-
BMS-92 | BMS-92 NOTES

REC.
HOURS

F/C-HT-1

6”

Cover: 1'/,” concrete (6080 psi); three
cell hollow clay tiles, 12”7 x 12”7 x 47,
31/,” concrete between tiles including
two !/,” rebars with 3/,” concrete
cover; !/,” plaster cover, lower.

75 pst

2 hrs. 7
min.

7 1,2,3

F/C-HT-2

6//

Cover: 1'/,” concrete (5840 psi); three
cell hollow clay tiles, 12”7 x 12”7 x 47,
31/,” concrete between tiles including
two !'/,” rebars each with !/,” concrete
cover and */¢” filler tiles between
hollow tiles; '/,” plaster cover, lower.

61 pst

3 hrs. 23
min.

7 3,4,6

31/

F/C-HT-3

Cover: 11/,” concrete (6280 psi); three
cell hollow clay tiles, 12”7 x 12”7 x 47,
31/,” concrete between tiles including
two !/,” rebars with !/,” cover; 1/,”
plaster cover, lower.

122 psf

2 hrs.

F/C-HT-4

6//

Cover: 1/,” concrete (6280 psi); three
cell hollow clay tiles, 12”7 x 12”7 x 47,
31/,” concrete between tiles including
two /,” rebars with ¥/,” cover; '/,”
plaster cover, lower.

115 psf

2 hrs. 23
min.

21/,

RESOURCE A-132
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TABLE 3.4—FLOOR/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE—continued
PERFORMANCE REFERENCE NUMBER

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

Cover: 1'/,” concrete (6470 psi); three
cell hollow clay tiles, 12”7 x 12”7 x 47,
F/C-HT-5 6” 31/,” concrete between tiles including | 122 psf | 2 hrs. 7
two !/,” rebars with /,” cover; 1/,”
plaster cover, lower.

Floor cover: 1'/,” gravel cement
(4300 psi); three cell, 12”7 x 12”7 x 6”7,
31/,” space between tiles including
two !/,” rebars with 1” cover from
concrete bottom; !/,” plaster cover,
lower.

13,9,

F/C-HT-6 8 10

165 psf | 4 hrs. 7

Deck: 7/{” T&G on 2” x 1'/,” bottoms
(18” 0.c.) 1'/,” concrete cover (4600
psi); three cell hollow clay tiles, 12”7 X
12” x 4”; 3” concrete between tiles
including one 3/,” rebar 3/,” from tile
bottom; ¥/,” plaster cover.

2hr§. 26 7 4,11, 21/,

F/C-HT-7 9” (nom.) min 12,13

95 psf

Deck: 7/¢” T&G on 2” x 1'/,” bottoms
(18” 0.c.) 1'/,” concrete cover (3850
psi); three cell hollow clay tiles, 12” x
12” x 4”; 3” concrete between tiles
including one 3/,” rebar 3/,” from tile
bottoms; !/,” plaster cover.

3 hrs. 28 4,11,

F/C-HT-8 9” (nom.) min 12,13

95 psf

Deck: 7/s” T&G on 2” x 1'/,” bottoms
(18” 0.c.) 1'/,” concrete cover (4200
psi); three cell hollow clay tiles, 12”7
12” x 4”; 3” concrete between tiles
including one 3/,” rebar 3/,” from tile
bottoms; '/,” plaster cover.

2 hrs. 14 3,5,8,

F/C-HT-9 9” (nom.) min 11

95 psf

. . ” o1 VR4
Fire clay tile (4” thick); 1'/,” concrete See

1 ” i ;
F/C-HT-10 5', (l:cs)ver, for general details, see Note Note 14 1 hr. 43 15 1

” . . ” . . A See
F/C-HT-11 8 Fire clay tile (6” thick); 2" cover. Note 14 1 hr. 43 15 1

Fire clay tile (4” thick); 1!/,” cover; See 1 hr. 30

_HT- 51,7
F/C-HT-12 2 5/” gypsum plaster, lower. Note 14 | min.

43 15 1/,

Fire clay tile (6” thick); 2” cover; °/s” |  See

F/C-HT-13 8 gypsum plaster, lower. Note 14

2 hrs. 43 15 11/,

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/m>.
Notes:

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

& — s

1 J
] [
BARS '/,” DIAM. Ve

WITH %/,” COVER '/," PLASTER (2 COATS)
OF CONCRETE 1ST LIME-CEMENT-SAND
2ND GYPSUM (NEAT)

ole
2.Failure mode - structural.

3. Plaster: base coat - lime-cement-sand; top coat - gypsum (neat).
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TABLE 3.4—FLOOR/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE—continued

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

s — e
|
I:IOOI:H:\—H:IOQI:I I:IT

1 %) J

BARS '/,” DIAM./ \ \

WITH %,” COVER TILES (127 x 127 x 4”) 1,” PLASTER (2 COATS)

OF CONCRETE 1ST LIME-CEMENT-SAND
2ND GYPSUM (NEAT)

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

7/¢' T&G BOARDING
2"x1'/," BATTENS @ 18 CRS

Gl FLOOR CLIPS 1’ 3" CRS: SECURED TO CLIPS

I d g g < A |
ﬂ L ul l
[ OOWOCO0ORoN T,

TILES (12" x 12" x 4")

BARS %/," DIAM. WITH %/," '/,” PLASTER (2 COATS)

1ST LIME-CEMENT-SAND
COVER OF CONCRETE 2ND GYPSUM (NEAT)

10. Test stopped at 4 hours before any endpoints were reached.

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

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.

RESOURCE A-134 2006 VIRGINIA REHABILITATION CODE




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGOldFace-Bold
    /AGOldFace-BoldOutline
    /AGOldFace-Medium
    /AGOldFace-Outline
    /AGOldFace-Regular
    /AGOldFace-Shaded
    /Americana
    /Americana-ExtraBold
    /Anna
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Bellevue
    /BertramPlain
    /BiffoMT
    /Birch
    /Blackoak
    /Bodoni-Antiqua-Regular-DTC
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BrushScript
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Carta
    /CastellarMT
    /Cheltenham-Bold
    /Cheltenham-BoldItalic
    /Cheltenham-Book
    /Cheltenham-BookItalic
    /Colossalis-Bold
    /Copperplate-ThirtyThreeBC
    /Cottonwood
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /Cutout
    /DomCasual
    /ExPonto-Regular
    /FarfelICGFeltTip
    /FarfelICGPencil
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /Giddyup
    /Giddyup-Thangs
    /GillSans-Condensed
    /GillSans-UltraBold
    /GoudyTextMT-LombardicCapitals
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /Imago-ExtraBold
    /Impact
    /Ironwood
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JoannaMT
    /JoannaMT-Italic
    /Juniper
    /Kaufmann
    /Kaufmann-Bold
    /LetterGothic
    /Lithos-Black
    /Lithos-Regular
    /Mesquite
    /MetropolisICG
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MT-Extra
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Headline
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /Mythos
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /ParkAvenue
    /PepitaMT
    /Poetica-ChanceryI
    /Poetica-SuppOrnaments
    /Ponderosa
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Quake
    /Rad
    /Rockwell-ExtraBold
    /RubinoSansICG
    /RubinoSansICG-Fill
    /RubinoSansICG-Guides
    /RubinoSansICG-Out
    /RubinoSansICG-Solid
    /RunicMT-Condensed
    /RussellSquare
    /RussellSquare-Oblique
    /Sanvito-Light
    /Sanvito-Roman
    /Stencil
    /Studz
    /Symbol
    /SymbolProportionalBT-Regular
    /Tekton
    /Tekton-Bold
    /TektonMM
    /TektonMM-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /Toolbox
    /Trajan-Bold
    /Umbra
    /Utopia-Headline
    /Utopia-Italic
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VendomeT-Bold
    /VendomeT-Medi
    /VendomeT-MediItal
    /VendomeT-Regu
    /VendomeT-ReguCond
    /VendomeT-ReguItal
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Willow
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfChancery-MediumItalic
    /ZapfDingbats
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [684.000 864.000]
>> setpagedevice


