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P R AC T I CA L  F R A M E WO R K  
F O R  S U C C E S S F U L  D E S I G N .
Double tees are precast structural systems typically used 
as framing to achieve long spans. Double tees are used for 
a variety of building types — from highly loaded structures 
with assembly or storage loads to lightly loaded roofs with 
over 100 ft spans. The prestressing steel incorporated during 
manufacturing of the double tee results in increased durability 
and longevity over the lifetime of the structure.
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•	 Auditoriums
•	 Fire Stations
•	 Food Processing
•	 Gymnasiums
•	 Livestock
•	 Manufacturing
•	 Medical

•	 Mission Critical
•	 Mixed Use
•	 Natatoriums
•	 Offices
•	 Parking
•	 Residential
•	 WWTP + WTP

C O M M O N  U S E S  F O R  D O U B L E  T E E S

Double tees are a versatile precast structural 
system, known for long spans, faster construction, 
and adaptability across a wide range of 
performance needs. From durability and resilience 
to flexibility and efficiency, double tees provide 
proven strength and reliability for diverse building 
types and project demands.
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Each double 
tee capacity is 
determined based on 
length and thickness 
of the tee. Contact 
your local sales 
rep for exact cross 
sections used in your 
project area.

Common Double Tee Sections
The design information below is intended to introduce designers to a range of common 
applications of double tees. The spans, building types and loads below can vary widely beyond 
the listed values. Additional double tee sections exist and can be selected with with proper 
coordination with Wells Engineering and Preconstruction teams.

20” Deep x 10’-0” Wide Nominal 
5. 5.7. 2  DT 2 1 0  ( DT 1 , DT 1 0 )
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 395 in^2
I........................................ 12,530 in^4
Yb..................................... 15.33 in
Yt...................................... 4.67 in
Sb..................................... 817 in^3
St...................................... 2683 in^3
Vol./Surf............................ 1.28 in
DL.....................................          42.5 psf
Weight 155pcf...................          425 plf

• MAX STEM DEPRESSION OF 10 KIP PER STEM IN ADDITION TO TOTA L PRESTRESSING
• MAX DEPTH TO TOP OF DEPRESED STRAND BETWEEN  4" &13 1/2"
• SEE FORM DRAWING FOR ADDITIONAL STRAND LOCATIONS IN ADDITION TO TOTAL 

PRESTRESSING

Flange Mesh....................          MB122            
Stem Mesh......................           MB108
Flange Protector..............           RB348
End Stand........................           P513
Stirrup..............................           RB330
Depression Shoe.............           MB139

5.5.7.2 DT2010 (DT1, DT10)
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 395 in^2
I........................................ 12,530 in^4
Yb..................................... 15.33 in
Yt...................................... 4.67 in
Sb..................................... 817 in^3
St...................................... 2683 in^3
Vol./Surf............................ 1.28 in
DL.....................................          42.5 psf
Weight 155pcf...................          425 plf

• MAX STEM DEPRESSION OF 10 KIP PER STEM IN ADDITION TO TOTA L PRESTRESSING
• MAX DEPTH TO TOP OF DEPRESED STRAND BETWEEN  4" &13 1/2"
• SEE FORM DRAWING FOR ADDITIONAL STRAND LOCATIONS IN ADDITION TO TOTAL 

PRESTRESSING

Flange Mesh....................          MB122            
Stem Mesh......................           MB108
Flange Protector..............           RB348
End Stand........................           P513
Stirrup..............................           RB330
Depression Shoe.............           MB139

5.5.7.2 DT2010 (DT1, DT10)

Section Properties Design Information Office Loading Parking Garage Loading Roof Loading

Superimposed dead load (psf4) 15 5 15

Live load (psf4) 100 552 30

Topping thickness3 (inches) 4 3 0

Span1 (feet) 37 45 50

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: 55 psf accounts for combination case of 30 psf snow and 40 psf live

Note 3: Tees can also be pretopped and all subsequent loads/spans do not change

Note 4: psf stands for “pounds per square foot”
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24” Deep x 10’-0” Wide Nominal 
5. 5.7.3  DT 241 0  ( DT 2 , DT 3, DT4, DT 8 )

26” Deep x 12’-0” Wide Nominal 
5. 5.7. 4  DT 2 6 1 2  ( DT 5, DT7, DT 1 1 )
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 461 in^2
I........................................ 23,370 in^4
Yb....................................      17.62 in
Yt.....................................      6.38 in
Sb....................................      1326 in^3
St.....................................      3663 in^3
Vol./Surf...........................      1.43 in
DL 155pcf........................           49.6 psf
Weight 155pcf..................          496 plf
DL 135pcf........................           43.2 psf
Weight 135pcf..................          432 plf
DL120pcf.........................           38.4 psf
Weight 120pcf..................          384 plf

Flange Mesh....................           MB122
Stem Mesh......................           MB109
Flange Protector..............           RB348
End Stand........................           PP514
Stirrup..............................           RB331
Depression Shoe.............           MB139

• MAX STEM DEPRESSION OF 10 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 4"-9"

5.5.7.3 DT2410 (DT2, DT3, DT4, DT8)
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 461 in^2
I........................................ 23,370 in^4
Yb....................................      17.62 in
Yt.....................................      6.38 in
Sb....................................      1326 in^3
St.....................................      3663 in^3
Vol./Surf...........................      1.43 in
DL 155pcf........................           49.6 psf
Weight 155pcf..................          496 plf
DL 135pcf........................           43.2 psf
Weight 135pcf..................          432 plf
DL120pcf.........................           38.4 psf
Weight 120pcf..................          384 plf

Flange Mesh....................           MB122
Stem Mesh......................           MB109
Flange Protector..............           RB348
End Stand........................           PP514
Stirrup..............................           RB331
Depression Shoe.............           MB139

• MAX STEM DEPRESSION OF 10 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 4"-9"

5.5.7.3 DT2410 (DT2, DT3, DT4, DT8)

Section Properties
Design Information Office Loading Parking Garage Loading Roof Loading

Superimposed dead load (psf4) 15 5 15

Live load (psf4) 100 552 30

Topping thickness3 (inches) 4 3 0

Span1 (feet) 50 60 65

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: 55 psf accounts for combination case of 30 psf snow and 40 psf live

Note 3: Tees can also be pretopped and all subsequent loads/spans do not change

Note 4: psf stands for “pounds per square foot”
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 640 in^2
I........................................ 40,346 in^4
Yb..................................... 18.42 in
Yt...................................... 7.58 in
Sb..................................... 2190 in^3
St...................................... 5323 in^3
Vol./Surf............................ 1.71 in
DL.....................................          57.4 psf
Weight 155pcf...................          689 plf

Flange Mesh....................           MB123
Stem Mesh......................           MB110
Flange Protector..............           RB349
End Stand........................           P516
Stirrup..............................           RB332
Depression Shoe.............           MB635

• MAX STEM DEPRESSION OF 12.5 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 7"-11"

-SUPPLEMENTAL SHEAR REINFORCEMENT SHOULD BE ADDED VIA STEM STIRRUPS.
-DT11 SECTION IS FILLED WITH 6" STEM FILLER TO ACHIEVE THIS DEPTH.

5.5.7.7 DT2612 (DT5, DT6, DT7, DT11)

Section Properties
Design Information Office Loading Parking Garage Loading Roof Loading

Superimposed dead load (psf4) 15 5 15

Live load (psf4) 100 552 30

Topping thickness3 (inches) 4 3 0

Span1 (feet) 50 60 65

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: 55 psf accounts for combination case of 30 psf snow and 40 psf live

Note 3: Tees can also be pretopped and all subsequent loads/spans do not change

Note 4: psf stands for “pounds per square foot”
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28” Deep x 12’-0” Wide Nominal 
5. 5.7. 5  DT 2 8 1 2  ( E -2 )

30” Deep x 16’-0” Wide Nominal 
5. 5.7.6  DT6 0 1 6  ( E - 4 )
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 641.8 in^2
I........................................ 48,348 in^4
Yb..................................... 19.6 in
Yt...................................... 8.4 in
Sb..................................... 2,471 in^3
St...................................... 5,767 in^3
DL.....................................          57.5 psf
Weight 155pcf..................           690.8 plf

Flange Mesh....................           MB123
Stem Mesh......................           MB111
Flange Protector..............           RB349
End Stand........................           PP516
Stirrup..............................           RB333
Depression Shoe.............           NA

-DEPRESSING IS NOT UTILIZED IN THIS SECTION.
-SECTION IS FILLED WITH 4" STEM FILLER TO ACHIEVE THIS DEPTH.

5.5.7.12 DT2812 (E-2)
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 641.8 in^2
I........................................ 48,348 in^4
Yb..................................... 19.6 in
Yt...................................... 8.4 in
Sb..................................... 2,471 in^3
St...................................... 5,767 in^3
DL.....................................          57.5 psf
Weight 155pcf..................           690.8 plf

Flange Mesh....................           MB123
Stem Mesh......................           MB111
Flange Protector..............           RB349
End Stand........................           PP516
Stirrup..............................           RB333
Depression Shoe.............           NA

-DEPRESSING IS NOT UTILIZED IN THIS SECTION.
-SECTION IS FILLED WITH 4" STEM FILLER TO ACHIEVE THIS DEPTH.

5.5.7.12 DT2812 (E-2)

Section Properties
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Flange Mesh....................           MB156
Stem Mesh......................           MB110
Flange Protector..............           RB398
End Stand........................           P516
Stirrup..............................           RB396
Depression Shoe.............           N/A

Area ................................ 1,118 in^2
I........................................ 69,108 in^4
Yb..................................... 23.54 in
Yt...................................... 6.46 in
Sb..................................... 2,915 in^3
St...................................... 10,702 in^3
DL..................................... 75.2 psf
Weight 155pcf...................         1,118 plf

DEPRESSING IS NOT UTILIZED IN THIS SECTION.

5.5.7.18 DT3016 (E-4)
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Flange Mesh....................           MB156
Stem Mesh......................           MB110
Flange Protector..............           RB398
End Stand........................           P516
Stirrup..............................           RB396
Depression Shoe.............           N/A

Area ................................ 1,118 in^2
I........................................ 69,108 in^4
Yb..................................... 23.54 in
Yt...................................... 6.46 in
Sb..................................... 2,915 in^3
St...................................... 10,702 in^3
DL..................................... 75.2 psf
Weight 155pcf...................         1,118 plf

DEPRESSING IS NOT UTILIZED IN THIS SECTION.

5.5.7.18 DT3016 (E-4)

Section Properties

Design Information Office Loading Parking Garage Loading Roof Loading

Superimposed dead load (psf4) 15 5 15

Live load (psf4) 100 552 30

Topping thickness3 (inches) 4 3 0

Span1 (feet) 52 63 70

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: 55 psf accounts for combination case of 30 psf snow and 40 psf live

Note 3: Tees can also be pretopped and all subsequent loads/spans do not change

Note 4: psf stands for “pounds per square foot”

Design Information Office Loading Parking Garage Loading Roof Loading

Superimposed dead load (psf3) 15 5 15

Live load (psf3) 100 552 30

Span1 (feet) 45 60 67

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: 55 psf accounts for combination case of 30 psf snow and 40 psf live

Note 3: psf stands for “pounds per square foot”

N OT E :  T H I S  I S  A N  E X A M P L E  O F  A  P R E TO P P E D  D O U B L E  T E E . T H E  F L A N G E  
T H I C K N E S S  CA N  B E  I N C R E A S E D  TO  AC H I E V E  A  D E S I R E D  F I R E  R AT I N G  A S  N E E D E D.



W E L L S  / /  D O U B L E  T E E  D E S I G N  G U I D E   7

32” Wide x 10’0” Wide Nominal 
5. 5.7.7  DT 3 2 1 0  ( DT4, DT 1 6, DT 9 )

42” Deep x 8’-0” Wide Nominal 
5. 5.7.8  DT4 2 0 8  ( DT 9 )
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 624 in^2
I........................................ 105,687 in^4
Yb..................................... 27.70 in
Yt...................................... 14.31 in
Sb..................................... 3817 in^3
St...................................... 7388 in^3
Vol./Surf............................ 1.81 in
Weight 155pcf..................     671 plf
DL 155 pcf........................     83.9 psf
Weight 135pcf..................     584 plf
DL 135 pcf.......................      73.1 psf
Weight 120pcf..................     520 plf
DL 120pcf........................      65 psf

Flange Mesh....................           MB121
Stem Mesh......................           MB112
Flange Protector..............           RB348
End Stand........................           PP517
Stirrup..............................           RB334
Depression Shoe.............           MB635

• MAX STEM DEPRESSION OF 15 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 7 1/4"-12 1/4"
• TWO STRAND EVERYOTHER ROW OR ONE EVERY ROW MAX
• CAN FIT .6 DIA STRAND

5.5.7.26 DT4208 (DT9)
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 609 in^2
I........................................ 59,354 in^4
Yb..................................... 22.03 in
Yt...................................... 9.98 in
Sb..................................... 2695 in^3
St...................................... 5948 in^3
Vol./Surf............................ 1.72 in
DL.....................................          65.6 psf
Weight 155pcf..................           656 plf

Flange Mesh....................           MB122
Stem Mesh......................           MB111
Flange Protector..............           RB348
End Stand........................           PP516
Stirrup..............................           RB333
Depression Shoe.............           MB635

• MAX STEM DEPRESSION OF 10 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 7 1/4"-13 1/4"

SUPPLEMENTAL SHEAR REINFORCEMENT SHOULD BE ADDED VIA STEM 
STIRRUPS WHEN STAGGERED STRAND IS USED AND A SECOND MESH 
LADDER WHEN STRAND UP THE CENTER IS USED. 

5.5.7.19 DT3210 (DT4, DT16, DT19)
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DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 609 in^2
I........................................ 59,354 in^4
Yb..................................... 22.03 in
Yt...................................... 9.98 in
Sb..................................... 2695 in^3
St...................................... 5948 in^3
Vol./Surf............................ 1.72 in
DL.....................................          65.6 psf
Weight 155pcf..................           656 plf

Flange Mesh....................           MB122
Stem Mesh......................           MB111
Flange Protector..............           RB348
End Stand........................           PP516
Stirrup..............................           RB333
Depression Shoe.............           MB635

• MAX STEM DEPRESSION OF 10 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 7 1/4"-13 1/4"

SUPPLEMENTAL SHEAR REINFORCEMENT SHOULD BE ADDED VIA STEM 
STIRRUPS WHEN STAGGERED STRAND IS USED AND A SECOND MESH 
LADDER WHEN STRAND UP THE CENTER IS USED. 

5.5.7.19 DT3210 (DT4, DT16, DT19)

Section Properties

1'-11 7/8" 4'-0" 1'-11 7/8"

6 3/4"

4"

R 
3/

8"
R 

2"

(4
0"

)
3'-

4"
2"

(4
2"

)
3'-

6"

7'-11 3/4"

R 
1"

2 
1/

4"
(3

)S
PA

@
2"

(1
6)

 S
PA

@
2"

1" 1"

DESIGN DIMENSIONS

SECTION PROPERTIES PRESTRESS LIMITATIONS

SPECIAL NOTES

TYPICAL REINFORCING

REVISED:

ISSUED:

Area ................................ 624 in^2
I........................................ 105,687 in^4
Yb..................................... 27.70 in
Yt...................................... 14.31 in
Sb..................................... 3817 in^3
St...................................... 7388 in^3
Vol./Surf............................ 1.81 in
Weight 155pcf..................     671 plf
DL 155 pcf........................     83.9 psf
Weight 135pcf..................     584 plf
DL 135 pcf.......................      73.1 psf
Weight 120pcf..................     520 plf
DL 120pcf........................      65 psf

Flange Mesh....................           MB121
Stem Mesh......................           MB112
Flange Protector..............           RB348
End Stand........................           PP517
Stirrup..............................           RB334
Depression Shoe.............           MB635

• MAX STEM DEPRESSION OF 15 KIP PER STEM
• MAX DEPTH TO TOP OF DEPRESED STRAND 7 1/4"-12 1/4"
• TWO STRAND EVERYOTHER ROW OR ONE EVERY ROW MAX
• CAN FIT .6 DIA STRAND

5.5.7.26 DT4208 (DT9)

Section Properties

Design Information Office Loading Parking Garage Loading Roof Loading

Superimposed dead load (psf4) 15 5 15

Live load (psf4) 100 552 30

Topping thickness3 (inches) 4 3 0

Span1 (feet) 602 70 85

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: Vibration should be considered in this application

Note 3: Tees can also be pretopped and all subsequent loads/spans do not change

Note 4: psf stands for “pounds per square foot”

Design Information Office Loading2 Parking Garage Loading2 Roof Loading

Superimposed dead load (psf4) 15 5 15

Live load (psf4) 100 552 30

Topping thickness3 (inches) 4 3 0

Span1 (feet) 75 90 105

Note 1: Actual maximum span can be adjusted based on a number of considerations, contact Wells for more 

information

Note 2: If you wish to use this member size in these structures, contact Wells for more information

Note 3: Tees can also be pretopped and all subsequent loads/spans do not change

Note 4: psf stands for “pounds per square foot”
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Composite Section Options
F I E L D -TO P P E D
In many areas throughout the country it is common to cast the 
double tee in an off-site manufacturing facility and then apply a 
post-pour topping on-site once it is erected. The top flange of 
the building component is produced with a thickness between 2 
to 3 inches. A roughened surface is provided at the interface of 
the top deck surface and the cast in place topping. 

Once the topping cures it increases the overall performance 
and strength of the double tee. Control joints are also placed in 
the topping at the joint between components. Topping is usually 
used as a leveling compound to mitigate the effect of camber.

P R E -TO P P E D 
The other option is to simply cast a thickened flange when 
producing the double tee. This eliminates a significant amount 
of coordination time needed in post-pour applications. In cold 
weather climates in particular this option offers cost benefits 
and a more efficient build. The performance of the double tee is 
similar to the post-pour method and is easily accommodated in 
the design of the tee. Pre-topped systems are based on weight 
limitations, and for longer span double tees, pre-topped may not 
be the best solution due to weight and length.

Swedish Medical Center Parking Garage 
Denver, CO
System: Architectural, Structural

HealthPartners Parking Ramp 
Bloomington, MN
System: Architectural, Structural
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Sound Transmission
Often, acoustical control is specified as to the minimum insulation 
values of the dividing partition system. Local building codes, 
lending institutions, and the Department of Housing and Urban 
Development (HUD) list both airborne STC and impact IIC 
values for different living environments. For example, the HUD 
recommendations are given in Table 11.2.2.

Other community ordinances are more specific, listing the sound 
insulation criteria with relation to particular ambient environments.

Once the objectives are established, the designer should refer to available data, for example, Table 
11.2.4, and select the system that best meets these requirements. In this respect, concrete systems 
have superior properties and can, with minimal effort, comply with these criteria.

PCI Design Handbook (8th Edition)

Table 11.2.2 HUD recommendations for sound transmission 
class (STC and impact Insulation class (IIC).

Table 11.2.4 Airborne sound transmission class (STC) and impact insulation class 
(IIC) ratings from test of precast concrete assemblies.

CHAPTER 11 THERMAL AND ACOUSTICAL PROPERTIES OF PRECAST CONCRETE

11–24

11 

PCI DESIGN HANDBOOK/SEVENTH EDITION

In general, thickness or density of concrete does not greatly 
affect the transmission of impact sounds as shown in the table.

Structural concrete floors in combination with resilient 
materials effectively control impact sound. One simple solu-
tion consists of good carpeting on resilient padding. Resilient 
flooring materi als, such as linoleum, rubber, asphalt, vinyl, or 
parquet or strip wood floors are not entirely satisfac tory when 
applied directly on concrete.

Impact sound also may be controlled by provid ing a dis-
continuity in the structure such as would be obtained by add-
ing a resilient-mounted plaster or drywall suspended ceiling 
or a floating floor consist ing of a second layer of concrete 
cast over resilient pads, insulation boards, or mastic. The 
thickness of floating slabs is usually controlled by structural 
requirements; however, a thickness providing as little as  
8 lb/ft2 would be acoustically adequate in most instances.

11.2.6	 	Establishment	of	Noise	Insulation	
Objectives

Often, acoustical control is specified as to the minimum insu-
lation values of the dividing partition system. Local building 
codes, lending institutions, and the Department of Housing and 
Urban Develop ment (HUD) list both airborne STC and impact 
IIC values for different living environments. For exam ple, the 
HUD recommendations11 are given in Table 11.2.2.

Table 11.2.2 HUD recommendations for sound transmis-
sion class (STC) and impact insulation class (IIC)

Location STC IIC

Between living units 45 45

Between living units and 
public space

50 50

Table 11.2.3 Sound insulation criteria for reference 3

Grade I 
suburban

Grade II 
residential, 
urban, and 
suburban

Grade III 
urban

Walls STC 55 STC 52 STC 48

Floor-ceiling 
assemblies

STC 55 
IIC 55

STC 52 
IIC 55

STC 48 
IIC 48

Note: ICC = impact insulation class; STC = sound transmis-
sion class.

Other community ordinances are more specific, listing the 
sound insulation criteria with relation to particular ambient 
environments (Table 11.2.3).12

Once the objectives are established, the designer should 
refer to available data, for example, Figure 11.2.1 or Table 
11.2.4, and select the system that best meets these require-
ments. In this respect, concrete systems have superior proper-
ties and can, with minimal effort, comply with these criteria.

11.2.7	 Composite	Wall	Considerations

An acoustically composite wall is made of elements of 
varying acoustical properties. Doors and windows are often 
the weak link in an otherwise effective sound barrier. Mini-
mal effects on sound transmission loss will be achieved in most 
cases by a proper selection of glass (plate versus insulating).13 

Mounting of the glass in its frame should be done with care 
to eliminate noise leaks and to reduce the glass-plate vibrations.

Sound transmission loss of a door depends on its material and 
construction and the sealing between the door and the frame.

Acoustical design must consider the acoustical properties 
of doors, windows or other elements, the ratio of openings in 
the wall system, and the dis tances between openings. Instal-
lation procedures and materials must be specified to ensure 
desired acoustical seals. 

11.2.8	 Leaks	and	Flanking

The performance of a building section with an otherwise ade-
quate STC can be seriously reduced by a relatively small hole 
or any other path that allows sound to bypass the acoustical bar-
rier. All noise that reaches a space by paths other than through 
the primary barrier is called flanking. Com mon flanking paths 
are gaps between floor perime ters and curtain walls, openings 
around doors or windows, at electrical outlets, telephone and 
televi sion connections, and pipe and duct penetrations. Sealants, 
safing, and/or closure plates are useful in reducing flanking. 

Suspended ceilings in rooms where walls do not extend 
from the ceiling to the roof or floor above allow sound to 
travel to adjacent rooms.

Use of full-height walls will alleviate this source of leak-
age. In general, the probability of flanking paths in a concrete 
structure is much lower than in a structure of steel or wood.

11.2.9	 Acoustical	Test	Results

Table 11.2.4 presents the ratings for various precast con-
crete walls and floor-ceiling assemblies.
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Table 11.2.4  Airborne sound transmission class (STC) and impact insulation class (IIC) ratings from tests of precast con-
crete assemblies

Assembly Description STC IIC

Wall systems

1 4-in.-thick flat panel, 54 lb/ft2 49a –

2 6-in.-thick flat panel, 75 lb/ft2 55 –

3 Assembly 2 with “Z” furring channels, 1 in. insulation, and 1/2 in. gypsum board, 
75.5 lb/ft2

62 – 

4 Assembly 2 with wood furring, 11/2 in. insulation, and 1/2 in. gypsum board, 
73 lb/ft2

63 – 

5 Assembly 2 with 1/2 in. space, 15/8 in. metal stud row, 11/2 in. insulation, and 1/2 in. 
gypsum board

63b – 

6 8-in.-thick flat panel, 95 lb/ft2 58 –

7 14 in. prestressed double-tees with 4-in.-wide flange, 75 lb/ft2 54 –

Floor-ceiling systems

8 8 in. hollow-core prestressed units, 57 lb/ft2 50 28

9 Assembly 8 with carpet and pad, 58 lb/ft2 50 73

10 8 in. hollow-core prestressed units with 1/2 in. wood block flooring adhered 
directly, 58 lb/ft2

51 47

11 Assembly 10 except 1/2 in. woodblock flooring adhered to 1/2 in. sound-deadening 
board underlayment adhered to concrete, 60 lb/ft2

52 55 

12 Assembly 11 with acoustical ceiling, 62 lb/ft2 59 61

13 Assembly 8 with quarry tile, 11/4 in. reinforced mortar bed with 0.4 in. nylon and 
carbon black spinerette matting, 76 lb/ft2

60 54 

14 Assembly 13 with suspended 5/8 in. gypsum board ceiling with 31/2 in. insulation, 
78.8 lb/ft2

61 62 

15 14 in. prestressed double-tees with 2-in.-thick concrete topping, 75 lb/ft2 54 24

16 Assembly 15 with carpet and pad, 76 lb/ft2 54 72

17 Assembly 15 with resiliently suspended acoustical ceiling with 11/2 in. mineral 
fiber blanket above, 77 lb/ft2

59 51 

18 Assembly 17 with carpet and pad, 78 lb/ft2 59 82

19 4-in.-thick flat slabs, 54 lb/ft2 49 25

20 5-in.-thick flat slabs, 60 lb/ft2
52a 24

21 5-in.-thick flat slab concrete with carpet and pad, 61 lb/ft2
52a 68

22 6-in.-thick flat slabs, 75 lb/ft2 55 34

23 8-in.-thick flat slabs, 95 lb/ft2 58 34a

24 10-in.-thick flat slabs, 120 lb/ft2
59a 31

25 10-in.-thick flat slab concrete with carpet and pad, 121 lb/ft2
59a 74

a. The STC of sandwich panels is approximately the same as the STC of the thickness of the two concrete wythes (ignoring the 
insulation thickness).

b. Estimated values.
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25 10-in.-thick flat slab concrete with carpet and pad, 121 lb/ft2
59a 74
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Table 11.2.4  Airborne sound transmission class (STC) and impact insulation class (IIC) ratings from tests of precast con-
crete assemblies
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63 – 

5 Assembly 2 with 1/2 in. space, 15/8 in. metal stud row, 11/2 in. insulation, and 1/2 in. 
gypsum board

63b – 

6 8-in.-thick flat panel, 95 lb/ft2 58 –

7 14 in. prestressed double-tees with 4-in.-wide flange, 75 lb/ft2 54 –

Floor-ceiling systems

8 8 in. hollow-core prestressed units, 57 lb/ft2 50 28

9 Assembly 8 with carpet and pad, 58 lb/ft2 50 73

10 8 in. hollow-core prestressed units with 1/2 in. wood block flooring adhered 
directly, 58 lb/ft2

51 47

11 Assembly 10 except 1/2 in. woodblock flooring adhered to 1/2 in. sound-deadening 
board underlayment adhered to concrete, 60 lb/ft2

52 55 

12 Assembly 11 with acoustical ceiling, 62 lb/ft2 59 61

13 Assembly 8 with quarry tile, 11/4 in. reinforced mortar bed with 0.4 in. nylon and 
carbon black spinerette matting, 76 lb/ft2

60 54 

14 Assembly 13 with suspended 5/8 in. gypsum board ceiling with 31/2 in. insulation, 
78.8 lb/ft2

61 62 

15 14 in. prestressed double-tees with 2-in.-thick concrete topping, 75 lb/ft2 54 24

16 Assembly 15 with carpet and pad, 76 lb/ft2 54 72

17 Assembly 15 with resiliently suspended acoustical ceiling with 11/2 in. mineral 
fiber blanket above, 77 lb/ft2

59 51 

18 Assembly 17 with carpet and pad, 78 lb/ft2 59 82

19 4-in.-thick flat slabs, 54 lb/ft2 49 25

20 5-in.-thick flat slabs, 60 lb/ft2
52a 24

21 5-in.-thick flat slab concrete with carpet and pad, 61 lb/ft2
52a 68

22 6-in.-thick flat slabs, 75 lb/ft2 55 34

23 8-in.-thick flat slabs, 95 lb/ft2 58 34a
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a. The STC of sandwich panels is approximately the same as the STC of the thickness of the two concrete wythes (ignoring the 
insulation thickness).

b. Estimated values.
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Determining the Fire Rating
The fire rating of double tees is established based on two 
principles. The overall flange thickness must be established 
and sufficient concrete cover must be provided around the 
prestressed strand.

F L A N G E  T H I C K N E S S
The thickness of the double tee deck (floor surface) is chosen 
in a similar fashion to wall panels or flat slabs. Table 720.1(3) is 
shown on the next page as defined in the IBC. Aggregate type 
has a significant impact on the overall rating of the deck and can 
vary by region.

C O N C R E T E  C OV E R 
The protection of the prestressed strand within the concrete 
also impacts the overall fire rating of the member. In the event of 
a fire, steel reinforcing has a tendency to lose strength through 
relaxation when subjected to rising temperatures. The concrete 
acts as an insulator to delay this relaxation, and double tees can 
be designed to provide an average cover for strand that satisfies 
the fire rating for the structure. Table 720.1(1) from the IBC is 
shown on the next page. Note that this specified cover distance 
relates to the centroid of all the strands in a double tee stem, not 
the bottom-most strand.

Precast concrete offers exceptional fire 
resistance as opposed to wood building 
materials, providing critical protection by 
maintaining structural integrity and preventing 
the spread of flames, making it a reliable 
choice for safety in building design.
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Procedure for Determining Fire Rating
F I R E  S E PA R AT I O N  ( F L A N G E  T H I C K N E S S ) : 

1. Table 721.1(3) International Building Code, Item #1 – Siliceous Aggregate 1-1.1 – Slabs

Use the below table to figure out how thick the composite slab must be for a given fire rating.

F I R E  E N D U R A N C E  ( S T E E L  P R OT E C T I O N ) :

1. Table 721.1(1) International Building Code, Item #3 – 3-1.1 – Bonded Pretensioned Beam

Use the below table to figure out how much cover on strand there needs to be for given rating.  Note that the 
cover is at the centroid of all the strands, not at the bottom-most strand.
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Field Cut Penetrations
W H AT  TO  C O N S I D E R 
Double tees (DT) provide a lot of flexibility with penetrations and fastening, and it is common and acceptable to have 
large openings in the flange, per shaded regions in the graphic above. The guidelines on this page are intended 
to provide a rule of thumb for locating openings, and you can contact Wells to coordinate unique conditions. Also 
reference the Design Handbook on the Wells website for more information.

C O R E D  H O L E S  C R I T E R I A

1.	 No more than 3 holes in 10 ft in the same line, and not 
less than 2’- 0” on center between them.

2.	 Edge of holes cannot be closer than 5” to center of 	
DT stem.

3.	 Edge of holes must be at least 6” away from edge of DT 
flange along the edges parallel to legs.

4.	 Edge of holes could be flush with edge of flange at the 
ends of DT.

5.	 Cores must be at least 1’- 0” away in any direction 	
from connections (tee to tee, tee to wall or spandrel, 	
tee to beam).

6.	 Cored holes with diameters greater than 8” should 	
be coordinated with Wells.

7.	 Cored holes with spacing less than 2 times the diameter 
of the hole require coordination with Wells.

FASTENING & CORING INTO
PRESTRESSED DOUBLE TEES

6”
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Recommended Connection Details
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Recommended Connection Details
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Recommended Connection Details

D O U B L E  T E E  F L A N G E  TO  F L A N G E  C O N N E C T I O N
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SEALANTS

Properly sealing and maintaining double tee joints 
is important to creating an overall structure that will 
last. Caulking between joints and pockets can be 
provided to mitigate undesirable moisture infiltration. 



1 6

P I P E  S L E E V E S 
Mechanical coordination is a very important aspect of the 
coordination process for a project. Piping can be easily 
attached to the underside of the deck with expansion anchors.

E L E C T R I CA L  B LO C K- O U T S 
Standard sizes exist for electrical blockouts that are cast into 
double tee stems. They are useful for routing conduit below 
the bottom surface of the deck.

U N I S T R U T 
It is common to utilize Unistrut in the bottom of double tee 
stems. They can be used for ceiling support grids, piping, 
conduit, partition walls and many other applications. The 
unistrut is coordinated and can be cast in to the tee stem 
during the production process.

E X PA N S I O N  A N C H O R S  A N D  C O N C R E T E  S C R E W S 
The anchors themselves are custom to the customers needs 
and loading considerations. We recommend that if heavier 
loading is required that a steel embed plate be utilized.

Recommended Connection of Other Material



W E L L S  / /  D O U B L E  T E E  D E S I G N  G U I D E    1 7

Clean Ceilings

�The ledge-free surfaces of a double 
tee ceiling avoid the build-up of dust 
and debris present with steel ceiling 
structures, resulting in a cleaner 
aesthetic over the project’s lifetime 
and better air quality for occupants. 

Double tees can achieve half the 
depth of steel ceiling structures 
on long spans, providing more 
clearance for the ability to integrate 
electrical ductwork. 

When designing a building as a total 
precast system, the use of double 
tees reduces the need for firewalls, 
saving projects time and money.

Lower Profile Firewall Cost Savings

A DVA N TAG E S  O F  D O U B L E  T E E S  OV E R  S T E E L  R O O F  S Y S T E M S

North Suburban Medical Center Heliport 
Thornton, CO
System: Architectural, Structural

Left + Right: Leetsdale Garage 
Denver, CO
System: Architectural, Structural
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