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Learning Objectives
• Explain why the surface finish on precast elements in joints is
important and describe how proper surface finishes can be obtained
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Finishes for Connections (1)
• There are many different types of finishes that can be applied to the joint regions
of precast elements. Typically joints in precast elements will have an intentionally
roughened surface and will be prewetted prior to casting of the joints.
• The method for achieving the roughened surface and the coarse aggregate size
and content will affect the amount of roughness that can be achieved.
• Sandblasting can be used to achieve about 1/16” surface roughness.
• Paste retarders and pressure washing can be used to achieve a rougher finish.
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Finishes for Connections (2)
Additional examples of varying levels of exposed aggregate finishes
achieved using a paste retarder are shown below.

Graybeal. (2017). Bond of Field-Cast Grouts to
Precast Concrete Elements. FHWA-HRT-16-081
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Finishes for Connections (3)
The coarse aggregate exposure level will affect the bond strength of the connection
material to the precast concrete, as shown in the test results below. A higher coarse
aggregate exposure level results in a higher bond strength for the grout and UHPC.

Graybeal. (2017). Bond of FieldCast Grouts to Precast Concrete
Elements. FHWA-HRT-16-081
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Finishes for Connections (4)
The surface preparation prior to casting of the joint will also influence the bond
between the precast concrete and connection material.

Graybeal. (2017). Bond of FieldCast Grouts to Precast Concrete
Elements. FHWA-HRT-16-081

A substrate failure (failure
in the precast concrete)
occurred when wet burlap
was used to prewet the
interface and when water
ponding was used to
achieve a saturated surface
dry condition.
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Finishes for Connections (5)
• The wet burlap and SSD surface conditions had improved behavior compared to
the dry interfaces, because the dry interface draws water from the joint material
at the interface, which creates a weak plane at the interface and can increase
local shrinkage near the interface.
• SSD surfaces will not draw water from the joint material and can provide some
water to help with hydration and prevent micro-cracking at the interface.

Saturated Surface Dry (SSD)
condition can be achieved by
prewetting with wet burlap.
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Other Surface Finishes
• Existing concrete surfaces can be prepared with methods such as chipping the
concrete surface or sandblasting. In general, these surface finishes result in lower
strengths than exposed aggregate finishes possible with new construction.
Two UHPC materials with different surface preparations

Data from Looney et al. (2021). Concrete Bond and Behavior of Nonproprietary
Ultrahigh-Performance Concrete Bridge Slab Joints. J. Bridge Eng., 26(2)

Non-proprietary UHPC and different moisture conditioning
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Specifications on Surface Preparation
The AASHTO LRFD Guide Specification for ABC has a separate section on Surface Preparation for
Concrete Connections (§10.6.1) in Section 10 for construction of concrete structures for ABC. This
section specifies interface roughness and surface preparation prior to joint casting (emphasis
added).
The interface surface of connections requiring resistance against water infiltration should be cast with an
exposed aggregate finish. The method of achieving this finish shall not damage any coatings on any
reinforcing steel that is projecting from the elements.

The surface should be prepared as follows:
The interface of the concrete elements shall be prepared to a saturated surface dry (SSD) condition prior to
placement of cementitious joint materials. The surface shall be moist, but free of standing water.
Saturated surface dry is defined as the condition of a surface where the surface is “dry” (i.e., surface
absorption would no longer take place), but the interparticle voids are saturated with water. The process of
preparing a surface to an SSD condition normally requires pre-wetting for at least several hours prior to
placement of joint materials.
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Exposed Aggregate Finish (1)
A typical procedure for achieving an exposed aggregate finish is using a set
retarding agent. This procedure typically includes the following steps:
1.
2.

Apply a polyurethane clear coat on wood formwork prior to the application of the set
retarding agent. This will prevent the set retarding agent from being primarily absorbed by
the wood.
About 6-8 hours before casting, apply (paint) the paste set retarding agent to the formwork
only where an exposed aggregate finish is desired. Paste set retarding agents will typically
be different colors based on the desired surface roughness.

Shown: Architectural
Concrete Chemicals:
Altus Series In-Form
Retarder – Pink
Form retarders are water activated, so high relative humidity and moisture can decrease agent effectiveness.
10
The set retarding agent should be applied on the same day as casting to minimize this effect.

Exposed Aggregate Finish (2)
(continued procedure)
3.

Cast the concrete
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Exposed Aggregate Finish (3)
(continued procedure)
4.

Remove the forms and pressure wash away the unhydrated cement paste. Water pressure
and distance from the joint surface should be adjusted to remove past without fracturing
aggregates.

The concrete will harden over time, so forms should be removed from joint region and
the surface pressure washed within 24 to 48 hours after casting.
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Exposed Aggregate Finish (3)
There is value to asking the precaster to cast mockups of the finish for inspection before casting the
actual products. The exposed aggregate finish that can be achieved is sensitive to the concrete
mixture design, environmental conditions, and formwork type and configuration.

The precaster for this project used a series of mockups to determine the type of paste set retarder
to use and how long they could wait before removing forms and pressure washing the surface. This
precaster found that they could wait up to 7 days and still were able to pressure wash the paste
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away, although they still chose to pressure wash within 48 hours after casting.

Preparing Joint Surface for Joint Casting (1)
• As discussed above, a saturated surface dry (SSD) surface condition is desired
prior to casting of the joint. There are two primary ways to achieve a satisfactory
pre-wetted condition before casting of the joint:
1.
2.

Keeping the substrate surface saturated by placing wet burlap on the surface for several
hours before casting,
Achieving an SSD condition by ponding water for a 24-hour period and drying the surface
with a paper towel right before casting.

• Both methods showed similar results in Graybeal. (2017). Bond of Field-Cast
Grouts to Precast Concrete Elements. FHWA-HRT-16-081
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Preparing Joint Surface for Joint Casting (2)
• Water ponding is often also useful as it will help to evaluate watertightness of the joint before casting of the joint material. Joint
materials (e.g., grout, UHPC) are often very fluid and require
watertight formwork to prevent leaks of the joint material.
• Note that simply spraying the joint with water immediately before
casting will not sufficiently pre-wet the interface. Spraying water does
not give the water a chance to soak into the interface concrete.
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Questions?
<course title>
<professor name>

16

