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DIVISION: 05 00 00—METALS 
Section: 05 31 00—Steel Decking 
Section: 05 31 13—Steel Floor Decking 
Section: 05 31 23—Steel Roof Decking 
Section: 05 36 00—Composite Metal Decking 
 
REPORT HOLDER: 
 
NEW MILLENNIUM BUILDING SYSTEMS, LLC  
3565 HIGHWAY 32 NORTH 
HOPE, ARKANSAS 71801 
(870) 722-4100 
www.newmill.com 
 
EVALUATION SUBJECT: 
 
NEW MILLENNIUM STEEL DECKS:   
 ROOF DECK PANELS; RD, F, B, BI, AND N 
 FORM DECK PANELS; FD, FDR AND FDI  
 COMPOSITE DECK PANELS; CD AND CDI 

 
1.0 EVALUATION SCOPE 

Compliance with the following codes: 

2015 and 2012 International Building Code® (IBC) 

Property evaluated: 

Structural 

2.0 USES 

New Millennium steel decks are used as floor and roof 
deck to support vertical loads, and as components of 
horizontal diaphragms and composite floor assemblies.   

3.0 DESCRIPTION 

3.1 Steel Decks:  

The deck panels are factory formed at the locations noted 
in Table E from steel complying with ASTM A653 or ASTM 
A1008 and have either a galvanized, painted/painted, 
phosphatized/painted, or mill finish. The deck panels range 
from 9/16 inch to 3 inches (14.3 mm to 76.2 mm) in depth 
and 24 inches to 36 inches (610 mm to 914 mm) in width. 
See Table A for deck panel profiles, Table C for 
specifications, and Table D for finishes.    

3.2 Support Connections:  

3.2.1 Puddle (Arc Spot) Welds: Puddle (arc spot) welds 
must have a minimum visible diameter of at least  
5/8 inch (15.87 mm) in diameter or 3/8 inch wide by 11/4 inch 
long puddle weld (9.52mm by 31.75). Puddle (arc spot) 

welds must be made using E60 or E70 filler metal  
and must comply with AWS D1.3-2008. Weld washers  
(16 Gage washer with 3/8 inch (9.5 mm) hole) must be used 
on all deck units that are less than 22 gage. 

3.2.2 #12 Screws: Screws must be self-drilling or self- 
piercing tapping screws complying with ASTM C1513-13. 
The screws must be long enough to penetrate through the 
connected steel panels and the supporting steel member 
with a minimum of three threads protruding past the back 
side of the supporting steel member.  

3.3 Seam (Sidelap) Connections:  

3.3.1 Side Seam Puddle (Arc Spot) Welds and Fillet 
Welds: Side seam puddle (arc spot) welds must be at 
least 5/8 inch (15.87 mm) in diameter or side seam fillet 
welds must have a minimum length of 1.5 inches (38 mm) 
and must be made using E60 or E70 filler metals and must 
comply with AWS D1.3-2008. 

3.3.2 #10 Screws: Screws must be self-drilling or self- 
piercing tapping screws complying with ASTM C1513-13. 
The screws must be long enough to penetrate through the 
connected steel panels with a minimum of three threads 
protruding past the back side of the connected deck 
panels.  

3.4 Concrete Fill: Concrete must be in accordance with 
the IBC and must have a minimum 28-day compressive 
strength of 3,000 psi (20.68 MPa). Lightweight concrete fill 
must be 110 pcf (1762 kg/m3). Normal weight concrete 
must be 145 pcf (2323 kg/m3).  

4.0 TABULATED DESIGN VALUES AND 
INSTALLATION: 

4.1 Vertical Loads (Tables 1-13): 

4.1.1 General: For each deck profile, there are subset 
Tables A, B, and C that include, properties, section 
properties, and design strengths.  

Table 25 also includes additional web crippling reactions 
at exterior and interior supports. Table B includes figures 
for web crippling reactions.  

4.1.2 Roof Decks (Tables 1-4): The following values are 
provided in subset Tables D and E of Tables 1-4:  

 Allowable uniform loads 

 Maximum construction spans 

 Maximum cantilever spans 

Basis for these designs are included in the table notes.  

http://www.icc-es.org/
http://www.newmill.com/
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4.1.3 Form Decks (Tables 5-10): The following values 
are provided in subset Tables D, E, F and G of  
Tables 5-10: 

 Maximum construction clear spans 
 Allowable superimposed uniform loads  
 Allowable construction uniform loads 
 Maximum cantilever spans 
 
Basis for these designs are included in the table notes. 

4.1.4 Composite Decks (Tables 11-13): The following 
values are provided in subset Tables D, E, F, G, and H of 
Tables 11-13: 

 Minimum slab reinforcement 
 Maximum construction clear spans 
 Maximum cantilever spans 
 Allowable superimposed uniform loads 

Basis for these designs are included in the table notes. 

4.2 Diaphragm (Tables 14-24):  

The following values are provided in subset tables that 
vary with each profile. The subsets vary with respect to the 
following items: 

 Support and side lap fasteners 
 Type of concrete fill 

Basis for these designs are included in the table notes.  

4.3 Installation:  
4.3.1 General: The deck panels must be installed in 
accordance with this report and also with New Millennium’s 
published installation guidelines and instructions. If there is 
a conflict between New Millennium’s published installation 
guidelines and instructions and this report, this report 
governs.  

Deck panels must be installed at locations in accordance 
with the plans and specifications approved by the code 
official. Screws connecting the deck panel to structural 
steel supports must be centered not less than 1 inch  
(25 mm) from the ends of the sheets. Screws must be 
driven such that there is tight contact between the fastener 
head and the attached panels. 
4.3.2 Concrete-filled Panel Requirements: Deck panels 
must be installed with the galvanized or bare steel deck 
panel face in contact with the concrete and the galvanized 
or prime painted deck panel surface on the underside. 
Deck panels must be clean and free of foreign materials 
prior to placement of concrete.  

5.0 CONDITIONS OF USE 

The New Millennium steel deck panels described in this 
report comply with, or are suitable alternatives to what is 
specified in, those codes listed in Section 1.0 of this report, 
subject to the following conditions: 

5.1 The base metal thickness for deck panels delivered to 
the jobsite must be at least 95 percent of the design 
metal thickness. 

5.2 The minimum loads of IBC Section 1607 must be 
considered by the design professional based on the 
specific occupancy or use, as applicable. 

5.3 Special inspection shall comply with IBC Chapter 17.  

5.4 Calculations and details demonstrating that the loads 
applied to the deck panels comply with this report 
must be submitted to the code official for approval. 
Calculations and drawings, must be prepared, signed 
and sealed by a registered design professional where 
required by the statutes of the jurisdiction in which the 
project is to be constructed.  

5.5 Diaphragm span/depth limitations based on 
diaphragm flexibility must comply with Table F. 
Diaphragm deflection must be calculated using the 
equation noted in Table F. 

5.6 Concrete-filled sections must not be used to support 
loads that are predominantly vibratory, such as those 
for operation of heavy machinery, reciprocating 
motors or moving loads.  

5.7 Vertical load design of deck panels, without concrete 
fill, must be based on section properties noted within 
this ICC-ES evaluation report. 

5.8 When the steel deck panels are used as roof decks, 
the panels must be covered with an approved  
code-complying roof covering. 

6.0 EVIDENCE SUBMITTED 

6.1 Data in accordance with the ICC-ES Acceptance 
Criteria for Steel Deck Roof and Floor Systems 
(AC43), dated October 2015. 

6.2 Data in accordance with the ICC-ES Acceptance 
Criteria for Steel Deck Roof and Floor Systems 
(AC43), dated November 2010 (Editorially revised 
September 2013). 

7.0 IDENTIFICATION 

Each bundle of decking is marked with labels with New 
Millennium Building Systems, Inc., the deck type, the 
minimum base-metal thickness (uncoated), minimum 
specified yield strength and the ICC-ES Report number 
ESR-3818. 
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TABLE A—STEEL DECK PANEL PROFILES 

ROOF DECKS FORM DECKS COMPOSITE DECKS 

 
  

1.0RD 0.6FD 1.5CD and 1.5CDI 

 
  

F 1.0FD 2.0CD 

 
  

B and BI 1.5FD 3.0CD 

 

 

 

 

N 1.5FDR and 1.5FDI  

 

 

 

 2.0FD  

 

 

 

 3.0FD  
 
 
 
 
 

TABLE B—WEB CRIPPLING CONDITIONS (ONE FLANGE AND TWO FLANGE LOADING) 
 

END ONE  
FLANGE LOADING (EOF) 

INTERIOR ONE  
FLANGE LOADING (IOF) 

END TWO  
FLANGE LOADING (ETF) 

INTERIOR TWO  
FLANGE LOADING (ITF) 

    

1. EOF - The distance from the edge of the bearing to the end of the member is ≤ 1.5h, and the clear distance between the bearing edges of 
adjacent opposite concentrated loads or reactions is ≥ 1.5h.  

2. IOF - The distance from the edge of the bearing to the end of the member is > 1.5h, and the clear distance between the bearing edges of 
adjacent opposite concentrate loads or reactions is ≥ 1.5h.  

3. ETF - The distance from the edge of the bearing to the end of the member is ≤ 1.5h, and the clear distance between the bearing edges of 
adjacent opposite concentrated loads or reactions is <1.5h.  

4. ITF - The distance from the edge of the bearing to the end of the member is > 1.5h, and the clear distance between the bearing edges of 
adjacent opposite concentrated loads or reaction is < 1.5h.  
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TABLE C—STEEL DECK PANEL SPECIFICATIONS 

 MINIMUM GRADE OF STEEL 

 ROOF DECKS FORM DECKS COMPOSITE DECKS 

GAUGE 
(DESIGN METAL 

THICKNESS)1 
No. 26 to 16 gauge 

(0.0179 to 0.0598 inch) 
No. 28 to 16 gauge 

(0.0149 to 0.0598 inch) 
No. 22 to 16 gauge 
(0.0295 to 0.0598 

inch) 

DECK TYPE RD F 
B,  
BI,  
N 

0.6FD,  
1.0FD 

1.5FD, 
1.5FDR, 
1.5FDI 

2.0FD, 
3.0FD 

1.5CD, 1.5CDI,  
2.0CD, 3.0CD 

ASTM A653 SS2 603 333,4, 403 333 603 333 403 403 

ASTM A1008-15 SS 603 333,4, 403 333 603 333 403 403 

ASTM A653 HSLAS 603 403 405 603 405 403 403 

ASTM A1008-15 HSLAS 
Class 1 or 2 603 455 455 603 455 403 403 

1The base metal thickness delivered to the jobsite must be at least 95 percent of the design metal thickness. 
2ASTM A653 SS Grade 50 Class 1, 3, or 4.  
3Tabulated values in this report are based on this grade of steel which corresponds to the minimum yield strength (Fy).  
4For F decks, when the table in this report does not indicate the Fy, the tabulated value is based on Grade 33 steel (Fy = 33 ksi).  
5Increases in tabulated values due to the use of higher grades of steel is outside the scope of this report. 

 
 
 
 

TABLE D—STEEL DECK PANEL FINISH 

STEEL SPECIFICATION ROOF DECKS 
(RD, F, B, BI, AND N) 

FORM DECKS 
(FD, FDR AND FDI) 

COMPOSITE DECKS 
(CD AND CDI 

ASTM A653 Galvanized Galvanized Galvanized 
ASTM A1008 Painted/Painted or Mill Phosphatized/ Painted or Mill Phosphatized/ Painted or Mill 

The galvanized deck panels are formed from ASTM A653 steel, with a minimum G30 galvanized coating designation on both sides of the panel. Phosphatized/painted 
deck panels have a phosphatized (uncoated) top surface and primer painted bottom surface. Painted/painted deck panels have primer painted top and bottom surfaces. 
Mill finished deck panels have no coating on either top or bottom surfaces. 

 
 
 
 

TABLE E—MANUFACTURING LOCATIONS 

New Millennium Building Systems, LLC 
Butler, Indiana 

New Millennium Building Systems, LLC 
Lake City, Florida 

New Millennium Building Systems, LLC 
Hope, Arkansas 

New Millennium Building Systems, LLC 
Salem, Virginia 

 
 
 

For SI dimensions, the following conversions apply to all Tables: 

1 inch = 25.4 mm; 1 Ibf/ft = 14.6 N/m = 0.0146 N/mm; 1 in2 = 645.16 mm2; 1 in3 = 16,387.06 mm3, 1 in4 =416,231.4 mm4;  
1 psi = 6.89 kPa; 1 ft = 304.8 mm; 1 pcf = 16.018 kg/m3; 1 psf = 0.0479 Kn/m2, 1 Ibf = 4.45 N. 
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ROOF DECK—Table 1 - 4 Notes   
SYMBOLS & DEFINITION 
Fy (yield strength)   
Ip (effective positive moment of inertia)  
In (effective negative moment of inertia)  
Mn,p/Ω (allowable positive moment)  
Mn,n/Ω (allowable negative moment)  
Rbe/Ω (allowable web crippling reactions at exterior supports)  

Rbi/Ω (allowable web crippling reactions at interior supports) 
Sp (effective positive section modulus)  
Sn (effective negative section modulus)  
Vn/Ω (allowable shear) 
Thickness = design base-metal thickness 

DESIGN STRENGTHS – ALLOWABLE STRENGTH DESIGN (ASD): 

Rbe/Ω and Rbi/Ω values are based on one-flange loading where deck panels are fastened to supports.  

ALLOWABLE UNIFORM LOADS - ASD 

1. Allowable Uniform Loads are based on Rbe/Ω and Rbi/Ω and the minimum bearing lengths noted under the design strengths 
tables. 

2. Allowable Uniform Total Load that Produces Span/240 Deflection Values in RED are shown for use in determining deck 
capacities under deflection limits more stringent than Span/240, such as that required by IBC Table 1604.3. However, the 
Allowable Uniform Total Loads must not be exceeded. 

MAXIMUM CONSTRUCTION SPANS - ASD 

Maximum Construction Spans are based on: 

 Rbe/Ω and Rbi/Ω and the minimum bearing lengths noted under the design strengths tables. 
 A 200 pound concentrated load supported by a 1 foot by 1 foot area of the deck panel. The 200 pound concentrated load exceeds the 

Chapter 16 requirements of the IBC for a 300 pound load distributed over a 21/2-foot-by-21/2-foot area of the deck panel per Section 
1607.4 and Table 1607.1. 

MAXIMUM CANTILEVER CLEAR SPANS - ASD  

Maximum cantilever clear spans are based on:   

 An adjacent span assumed to be at least 3 times longer than the cantilever and no greater than the Maximum Construction Span in the 
Allowable Uniform Loads and Maximum Construction Spans.  

 A bearing width at perimeter support assumed to be 3 inches minimum.  
 During construction, a uniform construction load of 10 psf in conjunction with a 200 pound concentrated load. 
 During service, a uniform total load of 45 psf in conjunction with a 100 pound concentrated load while considering a   

deflection limit of Span/120. 
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See page 5 for table notes.  
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See page 5 for table notes. 
  



ESR-3818  |  Most Widely Accepted and Trusted Page 9 of 79 
 

 

 
See page 5 for table notes.  



ESR-3818  |  Most Widely Accepted and Trusted Page 10 of 79 
 

 

FORM DECK—Table 5 - 10 Notes 
SYMBOLS 
Fy (yield strength)   
Ip (effective positive moment of inertia)  
In (effective negative moment of inertia)  
Mn,p/Ω (allowable positive moment)  
Mn,n/Ω (allowable negative moment)  
Rbe/Ω (allowable web crippling reactions at exterior supports)  

Rbi/Ω (allowable web crippling reactions at interior supports) 
Sp (effective positive section modulus)  
Sn (effective negative section modulus)  
Vn/Ω (allowable shear) 
Thickness = design base-metal thickness 

 
DESIGN STRENTHS – ALLOWABLE STRENGTH DESIGN (ASD): 
Rbe/Ω and Rbi/Ω values are based on one-flange loading where deck panels are fastened to supports.  

CONSTRUCTION CLEAR SPANS - ASD 

1. Maximum Construction Spans are based on: 
 Rbe/Ω and Rbi/Ω and the minimum bearing lengths noted under the design strengths tables. 
 A construction live load of 20 psf or a concentrated live load of 150 pounds, whichever produced the greatest effect. 
 A dead load deflection limit of Span/180 or 3/4 inch, whichever is smaller. 
 For single span bending, the dead load (W11) was considered to be equivalent to the following:  

(W11 = 1.5 x slab weight + deck weight) ≤ (W11 =slab weight + 30 psf + deck weight ) 
2. Concrete weights do not include the weight of the steel deck panel.  
3. The deck profile has been accounted for in determining concrete volumes. 

SLAB DESIGN - ALLOWABLE SUPERIMPOSED UNIFORM LOADS - ASD 
Allowable Superimposed Uniform Loads in this table are for end spans and are defined as the maximum dead plus live loads and are based 

on:  
 Rbe/Ω and Rbi/Ω and the minimum bearing lengths noted under the design strengths tables. 
 End spans of a triple span condition.   
 Normal weight concrete (145 pcf). 
 Minimum concrete compressive stress (f’c) of 3,000 psi. 
 Reinforcement yield stress (Fys) of 60,000 psi. 
 Reinforcement placed at middle of tc for h ≤ 3 inches. For h > 3 inches mesh is draped over supports or bars are placed for positive 

and negative bending, where positive steel rests on deck and negative steel cover = 3/4 inches. tc is the thickness of concrete above 
the top flute of the deck panel. 

 A deflection limit of Span/360 or 1 inch service level superimposed loading, whichever is smaller. 
ALLOWABLE CONSTRUCTION UNIFORM LOADS - ASD 

1. The allowable construction uniform loads can be used in cases where the desired slab depth exceeds those published in 
allowable superimposed uniform load tables. The W1 value is critical where the deck is being used as a conventional 
concrete form subjected to minimum construction loads and serviceability criteria. 

2. Based on Rbe/Ω and Rbi/Ω and the minimum bearing lengths noted under the design strengths tables. 
3. Loading Condition Notes:  

a. Total Load = Maximum ASD allowable total combined uniform design load (psf). 
b. Deflection L/180 = Uniform load (psf) resulting in a deflection of Span/180.  
c. Deflection L/240 = Uniform load (psf) resulting in a deflection of Span/240. 
d. W1 = Maximum permissible weight of concrete and deck (psf) when combined with the construction loads based on the 

following:  
 A construction live load of 20 psf or a concentrated live load of 150 pound, whichever produces the greatest effect. 
 A deflection limit of Span/180 or 3/4 inch, whichever is smaller. 

e. For single span strength calculations, the W1 value shown has been reduced as required to account for the lesser of a 
50% increase in concrete weight or 30 psf increase.  

MAXIMUM CANTILEVER CLEAR SPANS - ASD  
Maximum cantilever clear spans are based on the following:  

 An adjacent span assumed to be at least 3 times longer than the cantilever and no greater than the Max. Constr. Span in the table 
above.  

 A bearing width at perimeter support assumed to be at least equal to interior bearing width defined for web crippling strength.  
 A construction live load of 20 psf or a concentrated live load of 150 pounds, whichever produces the greatest effect when combined with 

the weight of the concrete and deck. 
 A deflection limit of span/90 or 3/4 inches, whichever is smaller.  
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See page 10 for table notes. 
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COMPOSITE DECK—Table 11 - 13 Notes 
SYMBOLS 
Fy (yield strength)   
Ip (effective positive moment of inertia)  
In (effective negative moment of inertia)  
Mn,p/Ω (allowable positive moment)  
Mn,n/Ω (allowable negative moment)  
Rbe/Ω (allowable web crippling reactions at exterior supports)  

Rbi/Ω (allowable web crippling reactions at interior supports) 
Sp (effective positive section modulus)  
Sn (effective negative section modulus)  
Vn/Ω (allowable shear) 
Thickness = design base-metal thickness 

DESIGN STRENGTHS - ASD 
Rbe/Ω and Rbi/Ω values are based on one-flange loading where deck panels are fastened to supports. Minimum end support bearing lengths 
and minimum interior support bearing lengths as noted.  

MINIMUM SLAB REINFORCEMENT  
Reinforcement shown is the minimum required for temperature and shrinkage (0.00075 x concrete area above top of deck). 
CONSTRUCTION CLEAR SPANS - ASD  

1. Maximum Construction Spans are based on: 
 Rbe/Ω and Rbi/Ω and the minimum bearing lengths noted under the design strengths tables. 
 A construction live load of 20 psf or a concentrated live load of 150 pounds, whichever produced the greatest effect. 
 A dead load deflection limit of Span/180 or 3/4 inch, whichever is smaller. 

2. Concrete weights do not include the weight of the steel deck panel.  
3. The deck profile has been accounted for in determining concrete volumes. 

MAXIMUM CANTILEVER SPANS 
Maximum cantilever clear spans are based on the following:  

 An adjacent span assumed to be at least 3 times longer than the cantilever and no greater than the Max. Constr. Span in the table 
above.  

 A bearing width at perimeter support assumed to be at least equal to interior bearing width defined for web crippling strength.  
 A construction live load of 20 psf or a concentrated live load of 150 pounds, whichever produces the greatest effect when combined with 

the weight of the concrete and deck. 
 A deflection limit of span/90 or 3/4 inches, whichever is smaller. 

ALLOWABLE SUPERIMPOSED UNIFORM LOADS - ASD 
Allowable Superimposed Uniform Loads are defined as the maximum live loads and are based on the following:  

 Single span condition without negative bending reinforcing over supports.  
 A dead plus live load deflection limit of Span/360 or 1 inch under service level superimposed loading. 

EMBOSSMENT DETAILS (Note: Embossments are not optional for Composite Decks)  
For 1 ½” Composite Deck: For 2” Composite Deck: 

 

 
For 3” Composite Deck:  
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DIAPHRAGM DECKS—Table 14 - 24 Notes
DIAPHRAGM SHEAR STRENGTH 
ASD - To determine the allowable diaphragm shear strength divide the tabulated values by Ω. 
LRFD - To determine the design diaphragm shear strength multiply the tabulated values by Φ.  
BARE DECK DIAPHRAGMS 
1. Diaphragm shear and stiffness values are based on 3 span condition. However, values may be conservatively be used for 1 and 2 spans 
conditions.  
2. An asterisk (*) denotes condition may be limited by shear buckling. See the Nominal Shear due to Buckling Table below the Nominal 
Diaphragm Shear Strength Table. 
3. Diaphragm shear values shown in RED indicate sidelap spacing greater than 3’-0” on center for spans greater than 5’-0” on center. 
Additional sidelap fasteners must be added such that the sidelap spacing is less than or equal to 3’-0” on center.  
4. Support fastener spacing parallel to deck flutes must be equivalent to the number of sidelap connections noted per span, or as required to 
transfer the design shear to or from the support, whichever results in the greater number of fasteners.   

5. Diaphragm span/depth limitations based on diaphragm flexibility must comply with Table F. Diaphragm deflection must be calculated using 
the equation noted in Table F. 
 
CONCRETE FILLED DIAPHRAGMS  
1. Diaphragm shear and stiffness values are based on a single span condition. 
2. Since concrete fill typically adds strength to the diaphragm, it may be necessary to increase the number and/or strength of the perimeter 

fasteners in order to develop the required strength. 
3. Diaphragm shear values shown in RED indicate sidelap spacing greater than 3’-0” on center for spans greater than 5’-0” on center. 

Additional sidelap fasteners must be added such that the sidelap spacing is less than or equal to 3’-0” on center. 
4. Support fastener spacing parallel to deck flutes must be equivalent to the number of sidelap connections noted per span, or as required to 

transfer the design shear to or from the support, whichever results in the greater number of fasteners.   
5. Diaphragm span/depth limitations based on diaphragm flexibility must comply with Table F. Diaphragm deflection must be calculated using 

the equation noted in Table F. 
TABLE F—DIAPHRAGM FLEXIBILITY LIMITATIONS TABLE1,2,3,4 

FLEXIBILITY 
FACTOR (F) 

MAXIMUM DIAPHRAGM 
SPAN FOR MASONRY 

OR CONCRETE WALLS 
(feet) 

DIAPHRAGM SPAN-DEPTH LIMITATION 
Rotation Not Considered in Diaphragm Rotation Considered in Diaphragm 

Masonry or Concrete 
Walls Flexible Walls Masonry or 

Concrete Walls Flexible Walls 

More than 150 Not used Not used 2:1 Not used 11/2:1 

70-150 200 2:1 or as required for 
deflection 3:1 Not used 2:1 

10-70 400 21/2:1 or as required for 
deflection 4:1 As required for 

deflection 21/2:1 

1-10 No limitation 3:1 or as required for 
deflection 5:1 As required for 

deflection 3:1 

Less than 1 No limitation As required for 
deflection No limitation As required for 

deflection 31/2:1 

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 plf = 14.594 N/m, 1 psi = 6894 Pa. 
 
1Diaphragms are to be investigated regarding their flexibility and recommended span-depth limitations. 
2Diaphragms supporting masonry or concrete walls are to have their deflections limited to the following amount: 

 
Δwall =  

where: 
 H = Unsupported height of wall in feet. 
 t = Thickness of wall in inches. 
 E = Modulus of elasticity of wall material for deflection determination in pounds per square inch. 

 fc = Allowable compression strength of wall material in flexure in pounds per square inch.  
   For concrete, fc = 0.45 f’c.  For masonry, fc = Fb = 0.33 f’m. 

 
3The total deflection Δ of the diaphragm may be computed from the equation: Δ = Δf + Δw 
 
where: 
 Δf = Flexural deflection of the diaphragm determined in the same manner as the deflection of beams 
 Δw = The web deflection may be determined by the equation: 
 

Δw =  
 
where: 
 L = Distance in feet between vertical resisting element (such as shear wall) and the point to which the deflection is to be determined. 
 qave = Average shear in diaphragm in pounds per foot over length L. 

 F = Flexibility factor: The average micro inches a diaphragm web will deflect in a span of 1 foot under a shear of 1 pound per foot. F = 
1000/G’ where G’ = shear stiffness (kips/inch)   
 
4When applying these limitations to cantilevered diaphragms, the allowable span-depth ratio will be half that shown.  
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The moment diagrams represent the maximum bending moment magnitudes resulting from loading applied in a sequence that simulates 
concrete placement. In addition to bending and deflection shown below, due consideration must be given to the effects of shear, bending and 
shear interaction, and web crippling. The minimum construction live loads P and W2 shown below must be increased by the designer when 
anticipated construction loading or methods will exceed the minimum values. The diagrams below are for “Form Deck Bending Moment 

Loading” and “Composite Deck Bending Moment Loading”. Reinforced concrete slab design must be in accordance with ACI 318.

FLOOR DECK DESIGN FOR CONSTRUCTION LOADS
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B, BI, F, 1.5FDR,1.5FDI, 1.5CD, 1.5CDI

1.0RD, 1.0FD

FIGURE 1
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