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ONE-HOUR FLOOR-CEILING ASSEMBLY

Design No. D918 
April 25, 2002 

Restrained Assembly Ratings — 1, 1-1/2, 2 and 3 Hr (See Items 1 and 4) 

Unrestrained Assembly Rating — 0 Hr (See Item 3) 

Unrestrained Beam Rating — 1 and 1-1/2 Hr (See Item 4) 

Beam — W8X20, min size. 

1. Normal Weight or Lightweight Concrete — Normal weight 
concrete carbonate or siliceous aggregate, 153 + or - 3 pcf unit 
weight, 3500 psi compressive strength, vibrated. Lightweight 
concrete, expanded shale, clay or slate aggregate by rotary kiln 
method 110 + or - 3 pcf unit weight, 3000 psi compressive strength, 
vibrated, 4 to 7 percent entrained air.  

Restrained 
Assembly Rating Hr 

Concrete 
(Type) 

Concrete Unit 
Weight pcf 

Concrete 
Thkns In. 

1 Normal Weight — 3-1/2 

1-1/2 Normal Weight — 4 

2 Normal Weight — 4-1/2 

3 Normal Weight — 5-1/4 

1 Lightweight 107-113 2-1/2 

2 Lightweight 107-113 3-1/4 

2 Lightweight 107-120 3-1/2 

3 Lightweight 107-113 4-3/16 

3 Lightweight 107-120 4-7/16 

2. Welded Wire Fabric — 6 x 6 - W1.4 x W1.4. 

3. Steel Floor and Form Units* — Composite 1-1/2, 2 or 3 in. deep 
galv units. Min gauges are 22 MSG for fluted and 20/20 MSG for 
cellular. Fluted units may be phos/ptd. The following combinations of 
units may be used:  

(1) All fluted. 

(2) A blend of one or more fluted units to one 
24 in. wide cellular unit.  

BHP STEEL BUILDING PRODUCTS USA INC — 24 in. 
wide Types B-24, BF-24, N, NF, 2W24, 2WF24, 3W24, 
3WF24; 30 in. wide Types B-30, BF-30; 36 in. wide Types B-
36, 2W36, 2WF36, 3WF36; 24 or 30 in. wide Types ASC2 or 
ASC3. 

CONSOLIDATED SYSTEMS INC — 24 in. wide Type CFD-
2 or -3; 24, 30 or 36 in. wide Type CFD-1.5. 

DECK WEST INC — 36 in. wide Type B-DW, Inverted B-
DW, BA-DW, Inverted BA-DW, 2-DW or 3-DW. Side joints 
Type 2-DW and 3-DW may be welded together 60 in. OC. 
Side joints Type 2-DW or 3-DW may be fastened together 
with min 1 in. long No. 12 x 14 self-drilling, self-tapping steel 
screw 36 in. OC. 

GENS METALS INC — 24 in. wide Types LF2, LF3. 

H H ROBERTSON — QL Type, 24 in. wide 3 or 3 inverted, UKX, 21 or 21 inverted, 121, 
NKX, TKX; 36 in. wide 99; 9, 26, or 30 in. wide NKX; 17 in. wide 21; 26 or 28 in. wide UKX. 
Side joints of 99, 121, and TKX, may be welded together 60 in. OC. Side joints of 99 and 
TKX may be fastened together with min 1 in. long No. 12x14 self-drilling, self-tapping steel 
screws 36 in. OC. 

MARLYN STEEL DECKS INC — Type 1.5 CF, 2.0 CF or 
3.0 CF.  

NEW MILLENNIUM BUILDING SYSTEMS L L C — Type 
1.5CD or 2.0CD.  

TOMEN BUILDING COMPONENTS INC — 24, 30 or 36 in. 
wide Types LXR-B, LXR-B inverted; 24 or 36 in. wide Type 
LXR-3W, 36 in. wide Type LXR-2W. 

UNITED STEEL DECK INC — 24 in. wide Types 1-1/2, 2 or 
3 in. LOK-Floor, LOK-Floor Cell; 24 in. wide Types N-LOK, 
N-LOK Cell. 

VALLEY JOIST — 24 or 36 in. wide Types WVC 1-1/2 or 
WVC 2.  

VULCRAFT, DIV OF  

NUCOR CORP — 24, 30 or 36 in. wide Types 1.5 VL, 
1.5VLI, 1.5VLP; 24 or 36 in. wide Types 2VLI, 3VLI, 2VLP, 
3VLP. 

WALKER SYSTEMS INC — 24 in. wide Type 2 or 3 in. 
WDR. 

WHEELING-PITTSBURGH STEEL CORP, DIV OF  

WHEELING CORRUGATING CO — 30 in. wide Types SB-
150, -150N, -150NR, -150R; 30 or 36 in. wide Types SB-
B16LF, -B16LFR; 24 in. wide Types SB-200, -300; 24 or 36 
in. wide Types SB-P21LF, -P31LF. Types SB-150, -150N, -
150NR, -150R, -B16LF, -B16LFR may be phos/ptd. Lock 
Form Type, 24, 30 or 36 in. wide Types B16LF, B16LFNV; 
24 in. wide Types C34LF, N34LF, P34LF, P34LFNV; 12, 24 
or 36 in. wide Types C20LF, C30LF, C31LF, P20LF, P30LF, 
P31LF; 36 in. wide Types 1.5 SB, 1.5 SBR; 24 or 36 in wide 
Types 2.0 SB, 3.0 SB.  

Spacing of welds attaching units to supports shall be 12 in. 
OC for 12, 24 and 36 in. wide units, four welds per sheet for 
30 in. wide units. Adjacent units button-punched or welded 
together 36 in. OC along side joints. 

The Unrestrained Assembly Rating is 1-1/2 Hr. for the 
following units and limitations: 

(a) 1-1/2 in. deep, 24 in. wide, 22 MSG or thicker fluted with 
clear spans not more than 7 ft 8 in. 

(b) 1-1/2 in. deep, 24 in. wide, 20 MSG or thicker fluted with 
clear spans not more than 8 ft 8 in. 

(c) 1-1/2 in. deep, 24 in. wide, 16 MSG or thicker fluted and 
18/18 MSG or thicker cellular with clear spans not more than 
9 ft 11 in. 

(d) 3 in. deep, 36 in. wide, 18 MSG or thicker fluted and 24 
in. wide, 20/18 MSG or thicker cellular with clear spans not 
more than 13 ft 2 in. 

4. Spray-Applied Fire Resistive Materials* — Spray applied in one 
coat to a final tamped or untamped thickness as shown in table 
below, to steel surface which must be clean and free of dirt, oil, and 
loose scale. Use of adhesive and tamping is optional. Min avg density 
of 11 pcf with min ind density of 9 pcf. For areas where the fiber 
density is between 8 and 11 pcf, the fiber thickness shall be 
increased in accordance with the following formula:  

Thickness, in. = (11) (Design Thickness, in.) 

  

 Actual Fiber Density, pcf 

Fiber density shall not be less than 8 pcf. For method of density determination, see Design 
Information Section. 

Unrestrained Beam 
Rating Hr 

Restrained Assembly 
Rating Hr 

Concrete 
(Type) 

Min. Thkns 
In. (Beam) 

1 1, 1-1/2, 2 Normal Weight 1/2 

1 1, 2 Lightweight 5/8 

1-1/2 3 Normal Weight 1-1/16 

1-1/2 3 Lightweight 1-1/8 

A/D FIRE PROTECTION SYSTEMS INC — A/D Type FP. 

5. Shear-Connector Studs — (Optional) — Studs, 3/4 in. diam by 3 in. 
long, for 1-1/2 in. deep form units to 5-1/4 in. long for 3 in. deep 
form units, headed type or equivalent per AISC specifications. 
Welded to the top flange of the beam through the steel form units. 

*Bearing the UL Classification Mark 

Design No. X771 
November 07, 2001 

Ratings — 3/4, 1, 1-1/2, 2, 3 and 4 h 

 

1. Steel Pipe or Tube Column — Steel circular pipe with diameter 
(OD) ranging from a minimum of 3 in. to a maximum of 32 in. with a 
minimum wall thickness of 3/16 in.  

Steel square or rectangular tube with outside wall dimensions ranging from a minimum 3 in. 
to a maximum of 32 in. and a minimum wall thickness of 3/16 in. 

The A/P ratio of the steel pipe or tube (see Item 2) shall range from 0.18 to 2.0. 

2. Spray-Applied Fire Resistive Materials* — Applied by mixing with 
water and spraying in one or more coats to steel surfaces which must 
be clean and free of dirt, loose scale and oil. Min avg and ind density 
of 15/14 pcf respectively. Min avg and min ind density of 22/19 pcf 
respectively for Types Z-106, Z-106/G. For method of density 
determination, see Design Information Section, preceding these 
designs.  

The hourly rating of the structural member is dependent upon the ratio of A/P and the 
thickness of Spray-Applied Fire Resistive Materials, where A is the cross sectional area of 
the pipe or tube and P is the heated perimeter. 

The A/P ratio of a circular pipe is determined by:  

A/P pipe = t (d - t) 

  

 d 

Where: 

d = the outer diameter of the pipe (in.) 

t = the wall thickness of the pipe (in.) 

The A/P ratio of a rectangular or square tube is determined by:  

A/P tube = t (a + b - 2t) 

  

 a + b 

Where: 

a = the outer width of the tube (in.) 

b = the outer length of the tube (in.) 

t = the wall thickness of the tube (in.) 

The thickness of Spray-Applied Fire Resistive Materials for ratings of 3/4, 1, 1-1/2, 2, 3 and 
4 h of a steel pipe or tube can be determined by the equation:  

h = R - 0.20 

  

 4.43 (A/P) 

Where: 

R = the hourly rating (hrs). 

h = the thickness of Spray-Applied Fire Resistive Materials, minimum 1/4 in., maximum 3-
7/8 in. 

ARABIAN VERMICULITE INDUSTRIES — Types MK-5, MK-6/CBF, MK-6/ED, MK-6/HY, 
MK-6s, Sonophone 1, Sonophone 5, Z-106, Z-106/G. 

GRACE CANADA INC — Types MK-4, MK-5. 

GRACE KOREA INC — Types MK-6/CBF, MK-6/ED, MK-6/HY, MK-6s, Monokote Acoustic 
1, Monokote Acoustic 5, Z-106, Z-106/G. 

PYROK INC — Type LD. 

SOUTHWEST VERMICULITE CO — Types 4, 5, 5EF, 5GP, 5MD, 8EF, 8GP, 8MD, 9EF, 
9GP, 9MD. 

VERMICULITE PRODUCTS INC — Types MK-4, MK-5. 

W R GRACE & CO - CONN  

CONSTRUCTION PRODUCTS DIV — Types MK-4, MK-5, MK-6/HY, MK-6s, Monokote 
Acoustic 1, Monokote Acoustic 5, RG, Z-106, Z-106/G. 

*Bearing the UL Classification Mark 

ONE-HOUR PROTECTED TUBE COLUMNS

Design No. X738 
December 08, 1999 

Ratings — 1, 1-1/2, 2, 3 and 4 Hr. 

 

1. Spray-Applied Resistive Material* — See table below for 
appropriate thickness. Applied in several coats to steel surfaces 
which must be clean and free of dirt, loose scale and oil. Min avg 
and min ind density of 19/18 pcf respectively for Types 7GP, 105. 
Min avg and min ind density of 22/19 pcf respectively for Types KM-
601, Z-106. For method of density determination refer to General 
Information Section.  

The thickness of spray-applied resistive material (Item 1) required for rating periods of 1 h, 
1-1/2 h, 2 h, 3 h, 4 h may be determined by the equation:  

 h = R over 1.05 (W/D) + 0.61 

Where: 

h = Spray-Applied Resistive Material in the range of 0.25-3.875 in. 

R = Fire resistance rating in hours (1 - 4 h). 

D = Heated perimeter of steel column in inches. 

W = Weight of steel column in lbs per foot. 

W/D = 0.33 to 6.62. 

As an alternate to the equation, the minimum thickness of spray-applied resistive material 
mixture required for various fire resistance ratings of contour sprayed or boxed columns 
may be determined from the table below: 

Min Thk In. Min 
Col Size 

 
W/D 1 Hr 1-1/2 Hr 2 Hr 3 Hr 4 Hr 

W6x9 0.33 1-1/8 1-9/16 2-1/16 3-1/8 — 

W6x16 0.57 13/16 1-1/4 1-9/16 2-1/2 3 

W8x28 0.67 3/4 1-3/16 1-9/16 2-1/8 2-1/2 

W10x49 0.83 11/16 1 1-3/8 2 2-7/16 

W14x228 2.49 5/16 7/16 5/8 15/16 1-1/4 

W14x730 6.62 — — 1/4 3/8 9/16 

The thicknesses of Spray-Applied Fire Resistive Materials contained in the table below are 
applicable when the protection of the contour sprayed column's flange tips are reduced to 
one-half. 

Min Thk In. Min 
Col Size 

 
W/D 1 Hr 1-1/2 Hr 2 Hr 3 Hr 4 Hr 

W6x9 0.33 1-1/4 1-3/4 2-3/8 3-1/2 — 

W6x16 0.57 15/16 1-7/16 1-7/8 2-15/16 3-3/8 

W8x28 0.67 7/8 1-3/8 1-3/4 2-3/8 3 

W10x49 0.83 3/4 1-1/8 1-11/16 2-1/4 2-3/4 

W14x228 2.49 3/8 1/2 3/4 1-3/16 1-5/8 

W14x730 6.62 — — 1/4 9/16 3/4 

GRACE KOREA INC — Types Monokote Acoustic 5 , Z-106, Z-106/HY. 

SOUTHWEST VERMICULITE CO — Type 7GP. 

W R GRACE & CO - CONN  

CONSTRUCTION PRODUCTS DIV — Types 105, Monokote Acoustic 5 , Z-106, Z-
106/HY. 

1A. Alternate Spray-Applied Resistive Materials*— — See table below for appropriate 
thickness. Applied in several coats to steel surfaces which must be clean and free of dirt, 
loose scale and oil. Min avg and min ind density of 22/19 pcf, respectively. For method of 
density determination refer to General Information Section. 

ONE-HOUR PROTECTED WIDE FLANGE COLUMNS


