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Abstract

Grout edgelifting, characterized by the lifting or separation of grout along the edges of concrete or
tiled surfaces, presents significant challenges in maintaining structural integrity and surface
aesthetics. This issue often arises due to improper material selection, inadequate installation
practices, environmental factors, and lack of compliance with grout manufacturer’s guidelines.
The consequences include reduced durability, increased maintenance costs, and compromised
safety. This paper provides a comprehensive analysis of grout edgelifting, focusing on its
identification, underlying causes, and preventive strategies. Detailed procedures including
material preparation, application, and curing, are discussed alongside reinforcement techniques
using dowel and wicket bars. The integration of these advanced methodologies ensures enhanced
durability, better performance, and adherence to international standards. Laboratory and field
data validate the effectiveness of these solutions, offering a reliable framework for addressing
grout edgelifting in diverse construction applications.
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1. Introduction

Grout serves as a critical material in the construction industry, ensuring stability, structural load transfer,
and aesthetic quality in various applications, including tiled surfaces and concrete structures. Despite its
importance, grout-related issues, particularly edgelifting, continue to pose challenges. This phenomenon,
where grout lifts or separates from the substrate along edges, undermines the durability and functionality
of the construction elements. Edgelifting is influenced by multiple factors, including poor material
quality, improper mixing ratios, inadequate curing, and environmental stresses. Traditional repair
methods often fail to address the root causes, leading to repeated failures and escalating costs. This paper
aims to explore grout edgelifting comprehensively, identifying its causes and presenting effective
prevention strategies. Emphasis is placed on aligning practices with manufacturer recommendations and
incorporating advanced reinforcement techniques such as dowel and wicket bars to provide a durable
solution. By addressing these aspects, the study contributes to improving construction practices and
ensuring long-lasting performance.
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2. Conceptual Definition

Edgelifting refers to horizontal cracks around the margins and corners of grouted foundations (see
Figure 1). The crack begins on the vertical concrete surface, below the grout/concrete interface, and can
extend 2-6" (51-152 mm) under the grout.Cracking is often accompanied by a modest upward movement
of the edge. This manoeuvre is known as "edgelifting"” or "curling."”

FIGURE 1

<— Concrete Foundation

3. ldentifying Grout Edge Lifting

Several diagnostic approaches can be used to identify grout edgelifting.

1. Visual inspection: Common indicators include cracks, gaps, or uneven grout surfaces along edges.
Discoloration or powdering at the margins may also occur.

2. Tactile Examination: Touch can detect loose or elevated grout margins, making it a simple way to
spot early-stage concerns.

3. Acoustic Testing: If detachment has occurred, tapping on the grout surface will produce hollow
sounds, indicating a loss of adhesion.

4. Structural Load Assessment: Differential deflection at grout joints due to applied loads may
indicate that the edges' structural integrity is compromised.

Timely detection is critical for implementing corrective actions and minimizing overall structural
damage.

4. Causes of Grout Edgelifting

1. Material-Related Issues:

- Overuse of water in the grout mix reduces its strength and adhesive properties.

- Substandard or unsuitable grout materials fail prematurely in some situations.

2. Substrate Movements:

- Settling base structures or uneven surface preparation causes stress concentrations that lift grout.

- Thermal expansion and contraction due to temperature fluctuations contribute to joint displacement.
3. Improper Installation Practices:

IJSAT24041288 Volume 15, Issue 4, October-December 2024 2



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

U=o

- Failure to adhere to manufacturer’s guidelines for mixing ratios and application methods.

- Insufficient compaction during application leaves voids that compromise adhesion.

4. Environmental Factors:

- Excessive moisture exposure during or after curing can weaken grout bonds.

- Temperature extremes can exacerbate cracking and edge lifting due to differential thermal movement.
5. Load Concentration and Vibration:

- Concentrated loads near grout edges can cause displacement and long-term wear.

- Vibrations from machinery or traffic can gradually degrade the grout’s bond with the substrate.

5. Precautions
1. Grout Material Selection:
- Make use of high-performance grout solutions made especially for the job, such epoxy-based
grouts for high-stress regions..
- Ensure compliance with international standards such as ASTM and ISO for material quality.
2. Surface Preparation:
- Thoroughly clean and level the substrate to ensure proper adhesion.
- Utilize primers or bonding agents where necessary to enhance grout-substrate interaction.
3. Environmental Control:
- Use temporary covers or enclosures to shield grout projects from severe weather as they cure.
- Maintain consistent humidity and temperature levels to prevent shrinkage or cracking.
4. Structural Design Adjustments:
- Incorporate expansion joints to accommodate thermal and structural movements.
- Avoid heavy loads or vibrations near grout edges until complete curing.

5. Other Minimize Factors:

-Chipping down to sound concrete (3,500 psi [24 MPa] minimum compressive strength) is the best way
to prepare the concrete surface. Broken and loose parts need to be taken out. Before the grout is poured,
the surface needs to be dry and dust-free.

-The concrete foundation's edges should, if at all possible, be chamfered at a 45° angle and at least 2—4"
(51-102 mm).

-There should be as little overpour as possible. Dowels or wickets should be used to "tie" huge
overflows to the foundation when they cannot be removed.

- Eliminate sharp corners in the grout toreduce stress concentration at the corners.Chamfer the edge of
the grout corners by1-2" (25-51 mm) using chamferstrips on the forms.

-Do not stray from the manufacturer's installation temperature limitations, and do not leave out more
aggregate than recommended by the manufacturer.

6. Factors Increasing EdgeliftingPotentialon

These elements elevate the possibility of edgelifting:

1. The stress that leads to edgelifting is increased by high maximum curing temperatures. Using epoxy
grout that isn't made for big pours, pouring a lot of grout in one go, or setting the grout at high
ambient temperatures without taking any care to lower the exotherm are some of the conditions that
lead to high maximum curing temperatures.
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By intensifying the effects of the diffeential coefficient of expansion, large temperature changes will
enhance the propensity for edgelifting. The grout will attempt to shrink more than the concrete in
cold temperatures, which will cause it to curl up.

Wide grout lengths and wide overpours are more likely to edgelifting.

Low concrete strength or inadequate surface preparation increases the tendency to edgelifting since
the poor quality concrete will fail at lower stress levels than good quality concrete.

Edgelifting is more likely to occur in grout that has been laid with less aggregate than the
manufacturer recommends. This tendency can be attributed to two factors. The grout's exotherm will
be higher than anticipated, and the coefficient of thermal expansion will also be higher than
anticipated.

Reinforcement Techniques

Procedures for using dowels orwickets to prevent edgelifting:

1.

Dowel Bars:

Install dowels horizontally between foundation to distribute loads evenly and reduce stress on grout
edges.

Ensure proper spacing (300-600 mm) and precise alignment to enhance joint stability.

Dowels should be pre-placed at key positions around the base of the concrete, as seen in Figure 2.
The dowels are comparable to the vertical reinforcing steel mentioned earlier and are put in the same
manner.

FIGURE 2

R M 6 (152 mm)
\ <t = N B
A =1" (25 mm) larger than rebar diameter

<—— Concrete Foundation B =1/2" (13 mm) diameter min. 3/4"
(19 mm) recommended

Wicket Bars:

Place wicket bars strategically in areas prone to high stress to provide additional reinforcement.
Securely embed bars into the substrate to prevent movement under dynamic loads.

Wickets form the strongest bond between grout and the concrete substrate. They are constructed
from U-shaped pieces of rod or rebar and are attached in the manner illustrated in Figure 3. If
wickets are not used, then dowels should be used instead.
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Edge Protection Systems:

Use uncoupling membranes to mitigate stress transmission from substrate movements.

Apply high-performance sealants to protect grout lines from moisture ingress and environmental
degradation.
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Conclusion

Grout edgelifting is a multifaceted issue that requires a comprehensive approach to mitigate
effectively. By adhering to manufacturer-recommended procedures and incorporating advanced
reinforcement techniques, such as dowel and wicket bars, the structural performance and longevity
of grout installations can be significantly enhanced. These strategies not only address the root causes
of edgelifting but also align with international standards, ensuring durability and cost-efficiency.
Future research focusing on innovative materials and advanced installation technologies will further
refine these solutions, promoting reliability and resilience in construction practices.
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