6.5.8 Bearing Pads 
Bearing pads are used to distribute concentrated loads and reactions over the bearing area and to allow limited horizontal and rotational movements to provide stress relief. Their use has proven beneficial and often may be necessary for satisfactory performance of precast concrete structures. 
Several materials are commonly used for bearing pads: 
1. AASHTO-grade chloroprene pads are made with 100% chloroprene (neoprene) as the only elastomer and conform to the requirements of the AASHTO Standard Specifications for Highway Bridges (1996), Sect. 18. Inert fillers are used with the chloroprene and the resulting pad is black in color and of a smooth uniform texture. While allowable compressive stresses are somewhat lower than other pad types, these pads allow the greatest freedom in movement at the bearing. Note: chloroprene pads, which do not meet the AASHTO Specifications, are not recommended for use in precast concrete structures. 
2. Pads reinforced with randomly oriented fibers have been used successfully for many years. These pads are usually black, and the short reinforcing fibers are clearly visible. Vertical load capacity is increased by the reinforcement, but capability of rotations and horizontal movement is somewhat less than chloroprene pads. Some random oriented fiber pads possess different properties in different directions in the plane of the pad. Therefore, unless proper planning and care is used in their installation, it may be prudent to specify those pads that have been tested to exhibit similar properties in different directions. There are no national standard specifications for this material. Manufacturers have developed appropriate design and performance documentation. 
3. Cotton duck fabric reinforced pads are generally used where a higher compressive strength is desired. These pads are often yellow-orange in color and are reinforced with closely spaced, horizontal layers of fabric, bonded in the elastomer. The horizontal reinforcement layers are easily observed at the edge of the pad. Sect. 18.10.2 of the AASHTO Standard Specifications for Bridges and Military Specification MIL-C-882D discuss this material. 
4. Chloroprene pads laminated with alternate layers of bonded steel or fiberglass are often used in bridges, but seldom in building construction. The above mentioned AASHTO Specifications cover these pads. 
5. A multimonomer plastic bearing strip is manufactured expressly for bearing purposes. It is a commonly used material for the bearing support of hollow-core slabs, and is highly suitable for this application. It is also often used for bearing of architectural precast concrete cladding panels. 
6. Tempered hardboard strips are also used with hollow-core slabs. These pads should be used with caution under moist conditions. In addition to progressive deterioration of the pad, staining of the precast concrete unit may occur. 
7. TFE (trade name Teflon) coated materials are often used in bearing areas when large horizontal movements are anticipated, for example at "slip" joints or expansion joints. The TFE is normally reinforced by bonding to an appropriate backing material, such as steel. Figure 6.5.11 shows a typical bearing detail using TFE, and Figure 6.5.12 shows the range of friction coefficients that may be used for design. Typical allowable stress is about 1000 psi for virgin TFE and up to 2000 psi for filled material with reinforcing agents such as glass fibers. 
Figure 6.5.11 Typical TFE bearing pad detail 

 

Figure 6.5.12 TFE friction coefficients 
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6.5.8.1 Design Recommendations 
Bearing pads provide stress relief due to a combination of slippage and pad deformation. In elastomeric bearing pads (1 through 4 above), research [13] has shown that slippage is the more significant factor. This research has also shown that the ratio of shear to compressive stress on the pad reduces significantly under slow cyclic movements, such as those produced by temperature variations. Following are recommendations which, along with Figures 6.5.13 and 6.5.14, can be used to select bearing pads. 
1. Use unfactored service loads for design. 
2. At the suggested maximum uniform compressive stress, instantaneous vertical strains of 10 to 20% can be expected. This number may double if the bearing surfaces are not parallel. In addition, the time-dependent creep will typically increase the instantaneous strains by 25 to 100%, depending on the magnitude of sustained dead load. 
3. For stability of the pad, the length and width of unreinforced pads should be at least five times the thickness. 
4. A minimum thickness of E/K in. is recommended for all precast members except slabs. 
5. Figure 6.5.14 may be used to estimate shear resistance of chloroprene, random fiber reinforced and cotton duck pads. 
6. The portion of pad outside of the covered bearing surface as well as the portion which is not under load because of rotation of member should be ignored in calculating shape factors, pad stresses, stability and movements. 
7. Shape factors, S, for unreinforced pads should be greater than 2 when used under tee stems, and greater than 3 under beams. 
8. The sustained dead load compressive stress on unreinforced chloroprene pads should be limited to the range of 300 to 500 psi. 
9. The volume change strains shown in Sect. 3.3.1 may be significantly reduced when calculating horizontal movement, D, because of compensating creep and slip in the bearing pad. 
10. Certain fiber reinforced bearing pads are reinforced in one direction only; for these types of pads orientation in the field may be critical. 

Figure 6.5.14 Shear resistance of bearing pads 
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a. Average values based on tests at 70% shear and slippage strain. 

Figure 6.5.13 Single layer bearing pads free to slip [image: image3.png]SHAPE FACTOR
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