STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY
MEMORANDUM TO: Project Engineers
Project Design Engineers
FROM: G. R. Perfetti, P. E.
State Bridge Management Engineer
DATE: September 28, 2012
SUBJECT: FOAM JOINT SEALS

The design temperature ranges used to determine formed joint openings, sawed joint openings,
and uncompressed seal widths for foam joint seals have been revised. The temperature ranges
were adjusted to represent temperatures typically found in North Carolina. The joint size tables
located in Design Manual Figures 6-43 and 6-44 have been combined to incorporate both
concrete and steel superstructures. The new Design Manual Figure 6-43 is attached and Figure
6-44 has been deleted.

This policy is effective for all new projects, as well as for existing projects that are in early
stages of design. The Design Manual has been updated and is available online.

GRP/BCH/GM
Attachments

Fig 6-43 (English)
Fig 6-43 M (Metric)

cc:  T.K.Koch,P.E.

R. A. Raynor, Jr., P. E.

E. B. Nelson, P. E.

H. Black, P. E

R. A. Hancock, P. E., Attn.: M. S. Robinson, P. E.

R. D. Rochelle, P. E.

E. E. Dubin, P. E., FHWA
MAILING ADDRESS: TELEPHONE: 919-707-6400 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4082 CENTURY CENTER COMPLEX
STRUCTURE MANAGEMENT BUILDING A

1581 MAIL SERVICE CENTER WEBSITE: WWW.NCDOT.ORG 1000 BIRCH RIDGE DRIVE
RALEIGH NC 27699-1581 RALEIGH NC 27610



W @ 45, 60, 90°F
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Figure 1

To select the appropriate uncompressed seal width, compute M, and use the chart
below. The chart is based on a maximum compression of 50% at T,.x, @ maximum
tension of 10% at T,,, and a maximum sawed joint opening of 3%2” at Tnn.

Mot = Total Movement Normal to Joint=a XL X 12X At X Sin 0

Where:

a = Coefficient of Thermal Expansion (per °F) ={ 6.0 x 10° for concrete superstructures
6.5x 10° for steel superstructures

L = Length of Superstructure Expanding (feet)

At = Tiax — Tmin ={ 105° — 20° =85° for concrete superstructures
110°—-10° = 100° for steel superstructures

0 = Skew Angle of Joint (degrees)

Mot = ) 0.00612 x L x sin @ for concrete superstructures
0.00780 x L x sin 8 for steel superstructures

Mot Ew W @ 90°F W @ 60°F W @ 45°F J

Mt < 1.000” 2" 1 9/16” - Cyo 1 9/16” 1 9/16” + Cus 1”
1.000” < Myt < 1.250” 21/2" 115/16” - Coo | 115/16" | 115/16” + Cys | 1 1/4”
1.250” < Myt < 1.500” 3" 2 5/16” - Cyo 2 5/16” 25/16” + Cys 11/2”
1.500” < Myt < 1.750” 31/2” 211/16”-Cgoo | 211/16" | 211/16" + Css | 1 3/47

Ew = Width of uncompressed seal
W @ 45°, 60°, 90°F = Sawed joint opening, to be shown on plans; see Figure 1
J = Formed joint opening; see Figure 1

Coo = (30 / Ar) X Mo
Cus= (157 A7) X Myt

Foam Joint Seals for Concrete and Steel Superstructures

FIGURE 6 - 43




W @ 7, 16, 32°C
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Figure 1

To select the appropriate uncompressed seal width, compute M, and use the chart

below. The chart is based on a maximum compression of 50% at T,., @ maximum

tension of 10% at T, and a maximum sawed joint opening of 89mm at Tpy..

Mot = Total Movement Normal to Joint=a XL X Arxsin 0

Where:

a = Coefficient of Thermal Expansion (per °C) :{

L = Length of Superstructure Expanding (mm)

AT = Tmax - Tmin :{ 410 - (_70) = 480

for concrete superstructures

43° - (-12°) = 55° for steel superstructures

0 = Skew Angle of Joint (degrees)

Mot = J 0.00052 x L x sin @ for concrete superstructures

0.00064 x L x sin 8 for steel superstructures

10.8 x 10° for concrete superstructures
11.7 x 10° for steel superstructures

Mot Ew W @ 32°C W @ 16°C W@ 7°C J
Mot < 25mm 50mm 40mm — Csp 40mm 40mm + Cy 25mm
25mm < Myt < 32mm 65mm 50mm — Cs, 50mm 50mm + C; 32mm
32mm < Myt < 38mm 75mm 60mm — Cs, 60mm 60mm + C; 38mm
38mm < Mot <45mm 90mm 70mm — Cj; 70mm 70mm + Cy 45mm

Ew = Width of uncompressed seal

W @ 7°, 16°, 32°C = Sawed joint opening, to be shown on plans; see Figure 1

J = Formed joint opening; see Figure 1

Cz2 = (16 / A1) X Mot
C7 = (9 / AT) X Mtot

Foam Joint Seals for Concrete and Steel Superstructures

FIGUREG6-43 M
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