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Abstract 

Maintenance and repair activities are critical to economically and effi-
ciently sustain airfield operations with existing pavement infrastructure. 
Repairing spalls in Portland cement concrete (PCC) pavements is a com-
mon work activity used to reduce the costs associated with aircraft damage 
and prolong the service life of the pavement further reducing the life-cycle 
costs for the pavement structure. Costs decrease dramatically for every ad-
ditional year of pavement use that does not cause vehicle damage or re-
quire repeated patching or full slab replacement.  

Traffic performance of fourteen different concrete repair products was eval-
uated for repairing spalls in PCC airfield pavement. The objective of this 
study was to identify within these products suitable repair materials for 
long-term concrete spall deficiency repairs.  

Numerous partial-depth repairs were constructed along joints and in the 
interior of the test slab and backfilled with the repair products following 
the manufacturer requirements. After the material cured to the minimum 
required by each manufacturer, the repairs were trafficked with simulated 
F-15E aircraft traffic to monitor their long-term performance over succes-
sive aircraft loadings. The field evaluations of the selected repair products 
considered how well each product performed under simulated F-15E traf-
fic as well as the ease of mixing, placing, and finishing. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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1 Introduction 

1.1 Background 

The U.S. Air Force has tasked the U.S. Army Engineer Research and De-
velopment Center (USACE) to conduct long-term aircraft traffic perfor-
mance testing on concrete spall repair materials. The primary purpose of 
maintenance and repair of Portland cement concrete (PCC) airfield pave-
ments is to reduce the costs associated with aircraft damage due to foreign 
object debris (FOD) and tire damage, decrease pavement roughness, and 
extend the service life of the pavement to reduce the pavement’s life-cycle 
costs. A considerable investment has been made in the construction of 
concrete surfaces and the vehicles that use these surfaces; therefore, costs 
decrease dramatically for every additional year of pavement use that does 
not cause vehicle damage or become structurally insufficient. Routine pe-
riodic inspections and rapid repair of pavement problems are essential for 
reducing life-cycle costs. A properly constructed and maintained pavement 
can last for many years (Headquarters, Departments of the Army, the 
Navy, and the Air Force 2001). 

This research was conducted by constructing joint center slab “popouts” 
and saw cut joint spall repairs on an airfield-designed concrete test section 
using manufacturer requirements for the material used, applying simu-
lated aircraft traffic using an F-15E load cart, and monitoring the perfor-
mance of the spall repair materials. Spall repair materials were selected 
from a list of approved products that have been validated through labora-
tory studies at ERDC.  

1.2 Objective 

ERDC was tasked by the U.S. Air Force Civil Engineer Center to evaluate 
various concrete spall repair materials on airfield concrete pavements. A to-
tal of fourteen products were tested for performance as well as the ease of 
mixing, placing, and finishing. The results of the research were used to val-
idate the relationship between actual field performance and evaluation 
methods currently used in laboratory studies for approving spall repair 
materials. The objective of this study was to identify within these products 
suitable repair materials for long-term concrete spall deficiency repairs.  
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1.3 Scope 

The scope of the study is to assess each expeditionary spall repair product 
on the ease of mixing, placing, and finishing, durability under simulated F-
15E load cart passes, and laboratory compressive strength values. The field 
evaluation consisted of fourteen concrete test pads; each concrete pad was 
assigned to a spall repair material. After successfully placing all repair mate-
rials, the entire test section was trafficked with the F-15E load cart for a total 
of 3,000 passes and monitored for deterioration over the trafficking period. 
Chapter 2 of this report contains a detailed description of the test site and 
schematic of the individual slab layouts designated to each repair product. 
Chapter 3 discusses all the concrete repair materials involved in this study. 
Test site preparation, cutting out joint spalls and “popouts” for repair, con-
structing the repairs, and a description of F-15E simulated aircraft traffic is 
detailed in Chapter 4. Test methods for evaluating each product and the re-
sults/discussions are covered in Chapters 5 and 6, respectively. Chapter 7 
contains the conclusions and recommendations gathered from this study.  
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2 Test Site Location 

The test site location for the spall repair field testing required a jointed 
concrete pavement capable of supporting C-17 aircraft traffic with a mini-
mum concrete thickness of 12 inches. The test section required a minimum 
length of 275 feet and a minimum of 15 longitudinal and 15 transverse 
joints for placing spall repair materials. Continuous slabs were desired to 
allow for efficient trafficking of all repairs made with each pass of the load 
cart.  

A PCC test section meeting these criteria was available at the Outdoor 
Pavement Test Facility located on the east side of the ERDC Vicksburg 
campus. This test site was 285-feet long and 50-feet wide with 12.5-feet by 
15-feet concrete slabs that were 11 and 13 inches thick for the interior and 
exterior slabs, respectively. This provided 19 longitudinal joints and 18 
transverse joints for testing. An aerial view of the test site is shown in Fig-
ure 1. The slab layout (test slabs 0 through 13) for the test site is shown in 
Figure 2. The south outside row of slabs, highlighted yellow in Figure 2 
was used for the overall test section.  

Figure 1. Outdoor Pavement Test Facility test section for spall repair field evaluation. 
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Figure 2. Concrete slab layout for spall repair field evaluation.  

 

Each product was designated to its own test slab. The numbers within each 
slab shown in Figure 2 detail the location where each candidate product 
was installed. Each test slab has a total of two joint spall repairs at a 2-inch 
depth (Repair A and Repair B), two “popout” repairs (Repair C and Repair 
D), and one joint spall repair at a 4-inch depth (Repair E). A schematic of a 
test slab is shown in Figure 3. 

Figure 3. Individual slab layout with spall repair cutout dimensions. 
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3 Materials 

3.1 Approved materials selected for evaluation 

All repair materials for this study were selected from the Tri-Service Trans-
portation website under the Pavement Repair Material Certification Pro-
gram (https://transportation.erdc.dren.mil/triservice/research.aspx) from 
the approved repair material matrix table. All repair materials were re-
quired to have a temporary expeditionary repair classification at a mini-
mum; however, many of the materials had a more premium rating from the 
cementitious laboratory testing protocol. Table 1 shows the list of approved 
spall repair materials evaluated for this study.  

Table 1. Approved list of spall repair materials 2, 3. 

Product Name Manufacturer Expeditionary 
DOTLine CeraTech, Inc. Yes 
HD-50 Rapid Set Dayton Superior Corp. Yes 
Pavemend 15 CeraTech, Inc. Yes 
Pavepatch 3000 Dayton Superior Corp. Yes 1 

ProSpec Premium Patch 200 Bonsal American Yes 
Fast Set DOT Mix Quikcrete Companies Yes 1 

Rapid Set Concrete Mix CTS Cement Corp. Yes 
MasterEmaco T 545HT (SET 45) BASF Yes 
Ulti-Pave 3 Buzzi Unicem Yes 
SikaQuick 2500 Sika Corp Yes 
Pavemend SLQ CeraTech, Inc. Yes 
MasterEmaco T 10-60 Repair Mortar BASF Yes 
MasterEmaco S 6000 BASF Yes 
CTS Rapid Set Mortar Mix4 CTS Cement Corp. Yes 
1 Approved for secondary runways, secondary taxiways, and parking aprons only. 
2 All products are cementitious with the exception of MasterEmaco S 6000 which is a 
polymeric material. 
3 All product information gathered from 
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair.aspx. 
4 Product was added after all other products were tested for repair. The product was added 
to the test section on 8 March 2016. A total of 300 passes was placed on this product to 
even up with the traffic passes previously placed on the other product repairs. 

https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/DOTline%20results_summary.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/3%20HD-50%20Rapid%20Set%20.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/4%20Pavemend%2015.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/7%20PavePatch%203000.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/8%20Premium%20Patch%20200%20.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/9%20Quikcrete.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/10%20Rapid%20Set.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair_docs/FACT%20SHEETS/Approved%20Fact%20Sheets-PDF/13%20SikaQuick%202500.pdf
https://transportation.erdc.dren.mil/cacsites/TriService/pavement_repair.aspx
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3.2 DOTLine 

DOT Line is a fiber reinforced, rapid-setting cementitious-based structural 
repair concrete. It is a single component powder that is water activated. 
DOT Line was designed for horizontal applications providing structural re-
pair of roads, bridges, airport runways, and form and pour projects.  

The manufacturer states that DOT Line has a 10 to 15 minute working 
time, can reach compressive strengths of more than 2,500 psi within two 
hours from mixing, and can be applied in ambient temperature ranges of 
40° to 120° F. The manufacturer also states it can be used as a temporary 
repair for asphalt pavement, but testing of that repair technique was not 
included in this study. (http://www.pavemend.com/dotline_prod-
uct_page.html)  

3.3 HD-50 Rapid Set 

HD-50 is a fast-setting, fiber-reinforced, latex-modified, one component 
concrete repair material requiring only water to mix and apply. HD-50 is a 
cement-based compound having similar characteristics to normal PCC 
mixes.  

The manufacturer states that HD 50 is designed for the repair of heavy duty 
surfaces such as concrete highways, bridge decks, parking structures, air-
port runways, freezer rooms, industrial and warehouse floors, and loading 
docks. HD 50 is a flowable material that may be poured into place for hori-
zontal applications or into formed vertical and overhead applications. 
(http://www.daytonsuperior.com/docs/default-source/tech-data-
sheets/hd_50.pdf?sfvrsn=10) 

3.4 Pavemend 15 

Pavemend 15 is a cementitious, rapid-setting, self-leveling structural repair 
mortar. It is a single component powder that is water activated. The manu-
facturer states that Pavemend 15 has 7 to 9 minutes of working time and will 
reach a compressive strength of 2,500 psi within two hours and more than 
6,000 psi at 28 days. The manufacturer also states that it is designed for 
horizontal and rapid setting form and pour applications. Pavemend 15 can 
be used in ambient temperature ranges of 30° to 110° F.  

Its uses, as claimed by the manufacturer, include an ideal repair material for 
roads and bridges, airport runways, warehouse or manufacturing facility 
floors, post-tension cable repairs, and form and pour projects. Although not 
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tested within this study, the manufacturer claims it can be used as a tempo-
rary repair for asphalt pavement. (http://www.pavemend.com/15.0_prod-
uct_page.html) 

3.5 Pavepatch 3000 

Pavepatch 3000 is a fast-setting, one component concrete repair material 
requiring only water to mix and apply. Pave Patch 3000 is a cement based 
compound having similar characteristics to normal Portland cement con-
crete mixes. 

The manufacturer states that Pavepatch 3000 is designed for the repair of 
heavy duty surfaces such as concrete highways, bridge decks, parking 
structures, airport runways, freezer rooms, industrial and warehouse 
floors, and loading docks. Pavepatch 3000 is a pourable material that may 
be poured into place for horizontal applications or into formed vertical and 
overhead applications. (http://www.daytonsuperior.com/docs/default-
source/tech-data-sheets/pave_patch_3000.pdf?sfvrsn=9) 

3.6 ProSpec Premium Patch 200 

ProSpec Premium Patch 200 is a rapid-setting, fiber-reinforced, polymer-
modified cement mortar designed for concrete repair and overlay applica-
tions requiring high durability. 

The manufacturer states that ProSpec Premium Patch 200 is designed to 
repair heavy-duty surfaces such as highway repairs, bridge decks, parking 
structures, airport runways, freezer rooms, loading docks, and wastewater 
treatment facilities. (http://www.prospec.com/uploads/product/docu-
ment/premium_patch_200_rev_1114.pdf) 

3.7 Fast Set DOT Mix 

Fast Set DOT Mix is a fiber-reinforced, rapid-setting repair material and 
meets DOT Region 3 requirements as a patching material for commercial 
applications at a thickness of 0.5 to 2 in. This product may also be ex-
tended with up to 25 lb of gravel per 55-lb bag for repairs to roads and 
bridges at a minimum thickness of 2 in. Fast Set DOT Mix is available with 
an integral corrosion inhibitor in cases where maximum corrosion protec-
tion is desired. The addition of corrosion inhibitor has no adverse effect on 
the other physical properties of the product. 
(http://www.quikrete.com/PDFs/DATA_SHEET-
CGFS%20DOT%20Mix%201244-56%20-58.pdf) 
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3.8 Rapid Set Concrete Mix 

Rapid Set Concrete Mix is a fast-setting, multipurpose concrete repair ma-
terial. As stated by the manufacturer, Rapid Set Concrete Mix is a blend of 
Rapid Set hydraulic cement with quality aggregates and mixes with water 
to produce a workable, quality concrete material that is ideal where fast 
strength gain, high durability, and low shrinkage are desired. It is non-me-
tallic, and no chlorides are added. The manufacturer claims it sets in 20 
minutes and is ready for traffic in approximately one hour.  

Rapid Set Concrete Mix is used for general and structure concrete repair, 
construction of pavements, formed work, footings, setting posts, industrial 
floors and machine bases. For freeze-thaw durability, in some geograph-
ical areas, Rapid Set Concrete Mix contains an air-entraining admixture. 
(http://www.ctscement.com/rapid-set-concrete-mix/) 

3.9 MasterEmaco T 545HT (Set 45) 

Master Emaco T 545HT (formerly known as Set 45) is a one-component, 
magnesium phosphate-based patching and repair mortar. The manufac-
turer states that this concrete repair and anchoring material sets in ap-
proximately 15 minutes and takes rubber tire traffic in 45 minutes. It 
comes in two formulations, MasterEmaco T 545 regular for ambient tem-
peratures below 85° F and MasterEmaco T 545 HT for ambient tempera-
tures ranging from 85° to 100° F. (https://www.master-builders-
solutions.basf.us/en-us/products/masteremaco/1639) 

3.10 Ulti-Pave 3 

Ulti-Pave 3 Repair Mix is a multipurpose pavement repair material that is 
fast-setting with rapid strength gains. This repair material is used for the 
repair and construction of interior and exterior pavements and utilizes a 
calcium sulfoaluminate cement.  

The manufacturer claims that, when mixed with water, Ulti-Pave 3 pro-
duces a repair product with approximately 30 minutes workability, a mini-
mum of 3,000 psi in 3 hours, and continues to gain strength over 28 days 
to approximately 7,500 psi when placed within standard concrete guide-
lines. Ulti-Pave 3 develops strengths faster than Portland cement. 
(www.buzziunicemusa.com/) 
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3.11 SikaQuick 2500 

SikaQuick 2500 is a one-component, rapid hardening (as defined by 
ASTM C-928), early strength gaining, cementitious patching material for 
concrete.  

The manufacturer states that it can be used on highway repairs, structural 
repair, full depth patching, and horizontal repair of concrete and mortar. 
When 25-30 lb of 3/8-in. gravel is added to the 50-lb multi-wall bag, the 
yield is approximately 0.60 cubic foot and is workable for approximately 
15 minutes, weather dependent. The shelf life is approximately one year 
stored at low humidity and 40° to 95° Fahrenheit. The manufacture rec-
ommends the material be conditioned at 65° to 75° degrees Fahrenheit be-
fore use. (usa.sika.com)  

3.12 Pavemend SLQ 

As stated by the manufacturer, Pavemend SLQ is a cementitious, very 
rapid setting (as defined by ASTM C-928), self-leveling structural repair 
mortar suitable for very rapid concrete repair in all climates, especially in 
near-freezing and below-freezing applications. It is a single component 
powder that is water activated and suited for aggregate extension. Pave-
mend SLQ has 2-4 minutes working time and can reach compressive 
strengths of more than 3,000 psi within 60 minutes of final set.  

It is designed for horizontal and formed applications and can be applied in 
ambient temperature ranges from -20° to 110° Fahrenheit without special 
mixing or curing equipment. It is ideal for moderate to cold weather re-
pairs of roads and bridges, airport runways, warehouse or manufacturing 
facility floors, post-tension cable repairs, and form and pour projects. The 
manufacturer states it can be used as a temporary repair for asphalt pave-
ment but that was not tested during this study. (www.seratechinc.com)   

3.13 MasterEmaco T 10-60 Repair Mortar 

Master Emaco T 10-60 Rapid Mortar is a one-component, shrinkage-com-
pensated, rapid-setting, cement-based mortar. The manufacturer states 
that it is designed for horizontal concrete surfaces where high early 
strength gain is desired. One 50-lb bag can yield 0.43 cubic foot when 
mixed with water only. When extended with clean, rounded gravel by 
100%, it can yield approximately 0.77 cubic feet.  

The manufacturer claims it can be used on highway repairs, structural re-
pair, full-depth patching, and horizontal repair of concrete and mortar. It 

http://www.seratechinc.com/
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has a shelf life of one year when stored in an unopened container at 60° to 
80° F in a clean, dry environment.  (https://www.master-builders-solu-
tions.basf.us/en-us/products/masteremaco/1623) 

3.14 MasterEmaco S 6000 

MasterEmaco S 6000 is a solvent-free, reactive methacrylate liquid com-
ponent, and a specially blended filler component, which includes Master-
Top SRS 100HD. The two-part mix single unit can yield 0.33 cubic foot but 
can be extended up to 100 % with select aggregates for deeper repairs. 
Typical cure time is one hour at temperatures ranging from 14° to 104° F.  

The manufacturer claims it can be used on highway repairs, structural re-
pair, full-depth patching, and horizontal repair of concrete and mortar. 
The shelf life is two years when stored in an unopened container with a 
cool, lean, dry environment and a maximum storage temperature of 86° F. 
(www.master-builders-solutions.basf.us)   

3.15 CTS Rapid Set Mortar Mix 

CTS Rapid Set Mortar Mix is a high-performance blend of Rapid Set hy-
draulic cement and quality sand. The manufacturer claims it has rapid 
strength gain, high durability, low shrinkage, is durable in wet environ-
ments, sets in 15 minutes, and is ready for traffic in 1 hour.  

It is non-metallic, and no chlorides are added. It is similar in appearance 
to Portland cement-based mortars and may be applied using similar meth-
ods. (http://www.ctscement.com/rapid-set-mortar-mix/) 

http://www.master-builders-solutions.basf.us/
http://www.ctscement.com/rapid-set-mortar-mix/
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4 Test Site Preparation and F-15E traffic 

4.1 Replacing joint seal on the test section 

Prior to cutting out joint spalls for repair material placement, repair of the 
existing joints of the test section was needed. This included widening the 
existing joint with a 3/8-in. diamond blade wet saw (Figure 4), cleaning 
the joints by water blasting, and installing a quality approved joint sealant 
(Figure 5). All work was completed according to UFC 3-270-03 (Head-
quarters of the Army Navy, and Air Force, 2001).  

Figure 4. Saw cutting existing joints to meet airfield specifications. 

 

 

Figure 5. Completed contraction joint sealant repair.  
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4.2 Repair demolition 

4.2.1 Joint spall cutouts 

After replacing the joint sealant and allowing it to fully cure, the perimeter 
of the partial-depth repairs for each test slab was made, as shown previ-
ously in Figure 3. A walk-behind, wet-cutting concrete saw (Figure 6) was 
used to make cuts in the test slabs for the partial-depth repairs. Care was 
taken to minimize the overcut for each side of the joint spall cutout, as 
shown in Figure 7. A jackhammer with a standard narrow chisel was then 
used to break the majority of the concrete out for each repair, as shown in  
Figure 8. In order to achieve the desired constant depth for each repair, 
the same jackhammer with a standard bushing bit was used, as shown in 
Figure 9.  

Figure 6. Cutting out joint spall repairs with a wet saw.  
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Figure 7. Concrete wet saw cutouts for joint spall repairs.  

 

 

Figure 8. Removing concrete from joint spall cutouts with a jackhammer. 
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Figure 9. Achieving desired, constant depth of joint spall repairs using a bushing bit.  

 

4.2.2  “Popout” spalls 

A slightly different method was used for the “popout” spall repairs in the 
center of the test slabs. A mini-excavator with a jackhammer and moil 
point attachment was used to strike the concrete surface to construct the 
“popouts”. It was somewhat difficult to reproduce each “popout” with the 
same dimensions; however, every effort was used to replicate the dimen-
sions. The equipment used to create the “popout” repairs in each test slab 
is shown in Figure 10 and Figure 11. 

4.2.3 Preparations for backfilling 

After the spall cutouts and spall “popouts” were created, the entire test 
section was brushed and pressure washed to remove all undesirable mate-
rial and debris. Asphalt-treated fiberboard was placed on the contraction 
joint wall of each joint spall repair to maintain the contraction joint during 
repair as well as prevent the repair from bearing on the adjacent slab after 
placement. The fiberboard was trimmed to the contour of the repair depth 
surface. Construction adhesive was used to attach the fiber board to the 
vertical face. Construction caulk was also placed in the crevice between the 
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fiberboard and the depth of the repairs to mitigate seepage of the repair 
material into the contraction joint below the pavement surface. Examples 
of a final joint spall repair cutout and a spall “popout” are shown in  
Figure 12 and Figure 13, respectively. 

Figure 10. Mini-excavator with jackhammer attachment.  

 

Figure 11. Jackhammer attachment (moil point) 
used to create “popout” spall repairs.  
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Figure 12. Example of final joint spall repair cutout.  

 

Figure 13. Example of final spall “popout” repair. 
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4.3  Mixing, placing, and trafficking product repairs 

On 22 July 2015, a total of 12 engineering technicians completed all re-
pairs on the test section; four personnel were dedicated to mixing, four 
personnel were dedicated to applying bond agents and finishing, and four 
personnel were dedicated to making the concrete cylinders for compres-
sive strength testing. Three civil engineers oversaw the repairs and in-
structed technicians on correct water ratios, mixing times, mixing 
techniques, and finishing and also assisted the technicians with work ac-
tivities as needed. All of the products were mixed with a single paddle 
mixer or dual paddle mixer, as shown in Figure 14 and Figure 15, respec-
tively. All of the products required some sort of bonding agent that helps 
the repair material adhere to the perimeter of the repair and increase per-
formance. Two types of bonding agents were used for the cementitious 
products depending on what was required by the manufacturer for each 
specific product placed; i.e., using water to produce a saturated surface 
dry condition repair bond (Figure 16) or scrubbing repair material mortar 
onto the perimeter of the repair as a bonding aid (Figure 17). Master 
Emaco S6000 required the application of a proprietary bonding agent. 
 

Figure 14. Single paddle mixing drill.  
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Figure 15. Dual paddle mixing drill.  

 

Figure 16. Applying water as bonding agent (saturated surface dry condition).  
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Figure 17. Scrubbing repair material mortar onto the repair perimeter. 

 

The products with longer manufacturer reported set times were placed 
first in order to begin trafficking on the entire test section at one time. Ta-
ble 2 is a summary of mixing and placement directions, as well as test slab 
designation, for each of the products. These specification and directions 
are detailed for each product in Appendix A: Data sheets for all materials 
in this study.  

Table 2. Summary of product placement directions and cure time.  

Product 
Name 

Slab 
# 

Water 
for 
mixing 

Required 
Aggregate 
Extension 

Mixing 
Tool/Time 

Work 
Time 

Cure/ 
Traffic    
Time 

Bonding 
Agent Notes 

CTS Rapid 
Set Mortar 
Mix 

0 

3-5 
quarts 
per 55-
lb bag 

NO 

Drill with 
paddle 1-3 
mins until 
lump free 

Not 
Specified 1 hour 

Sponge, 
Saturated 
Surface 
Dry 

Mix powder 
to water 

MasterEmaco 
T 10-60 
Repair Mortar 

1 2.75 
quarts 

C33 #8 
Gravel (25 
lbs) 

Drill with 
paddle 
minimum 3 
mins 

15 
minutes 

Not 
Specified 

Sponge, 
Saturated 
Surface 
Dry 

Mix powder 
to water 

DOT Line 2 4.00 
quarts NO 

Mixer: 2 qts 
for 1 min, add 
2 qts for 6 
min 

10-15 
minutes 2 hour 

Sponge, 
Saturated 
Surface 
Dry 

Minimum of 
2 bags mixed 
at a time.  

Pavemend 
15 3 4.00 

quarts  NO 
Drill with 
paddle 4 mins 
until 95°F 

8 
minutes 2 hour 

Sponge, 
Saturated 
Surface 
Dry 

Mix product 
dry then add 
water to 
powder 
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Product 
Name 

Slab 
# 

Water 
for 
mixing 

Required 
Aggregate 
Extension 

Mixing 
Tool/Time 

Work 
Time 

Cure/ 
Traffic    
Time 

Bonding 
Agent Notes 

Ulti-Pave 3 4 
2.25 - 
2.5 
quarts 

NO 
See spec in 
Appendix A:      
2-4 mins 

30 
minutes 2 hour 

Sponge, 
Saturated 
Surface 
Dry 

Mix powder 
to water 

Fast Set DOT 
Mix 5 4.00 

quarts NO Mixer: 3 mins 10 
minutes 1.5 hour 

Sponge, 
Saturated 
Surface 
Dry 

Mix powder 
to water 

MasterEmaco 
T 545HT 
(set45) 

6 2 
quarts 

C33 #8 
Gravel (30 
lbs) 

Drill with 
paddle 1-1.5 
mins 

10 
minutes 1 hour  

Sponge, 
Saturated 
Surface 
Dry 

Mix powder 
to water 

SikaQuick 
2500 7 

2.0 - 
2.5 
quarts 

NO 
Drill with 
paddle until 
homogeneous 

15 
minutes 1 hour  

Fiber 
brush 
with 
product 

Mix powder 
to water 

HD-50 Rapid 
Set 8 3.25 

quarts 

C33 #8 
Gravel (30 
lbs) 

Drill with 
paddle 2-3 
mins 

15 
minutes 1 hour 

Fiber 
brush 
with 
product 

Mix powder 
to water 

Pavepatch 
3000 9 3.00 

quarts 

C33 #8 
Gravel (30 
lbs) 

Drill with 
paddle 2-3 
mins 

15 
minutes 1 hour 

Fiber 
brush 
with 
product 

Mix powder 
to water 

MasterEmaco 
S 6000 10 NA 

C33 #8 
Gravel (40 
lbs) 

Drill with 
blade 30 to 
60 seconds 

5  
minutes 1 hour 

Fiber 
brush 
with 
Master 
Emaco 
P6001 

Part A-0.5 
gallon,   Part 
B-Sand, and       
Part C-
Aggregate 

ProSpec 
Premium 
Patch 200 

11 3.25 
quarts NO 

Drill with 
paddle          
2-3 mins 

15 
minutes 1 hour 

Fiber 
brush 
with 
product 

Light rodding 
to 
consolidate 
repair 

Rapid Set 
Concrete Mix 12 

4 +/- 
0.50 
quarts 

NO 
Drill with 
paddle 1-3 
mins 

20 
minutes 1 hour 

Sponge, 
Saturated 
Surface 
Dry 

Mix powder 
to water. 
Apply burlap 
material for 1 
hour during 
cure.  

Pavemend 
SLQ 13 4.0 

quarts NO 

Drill with 
paddle until 
85°F, 
minimum 2 
mins 

5  
minutes 1 hour 

Sponge, 
Saturated 
Surface 
Dry 

None 



ERDC/GSL TR-19-29  21 

5 Test Methods for Evaluation 

5.1 Simulated F-15E load cart traffic 

A load cart designed to simulate a maximum gross vehicle weight F-15E 
aircraft was used for trafficking the spall repairs constructed. The repairs 
were trafficked with 3,000 total passes before completion of testing. The 
repairs were monitored over the course of the applied traffic for deteriora-
tion, cracking, and spalling. 

5.1.1 Description of F-15E load cart 

The load cart was equipped with a single 36-in. by 11-in., 30-ply tire in-
flated to an internal pressure of 325 psi to represent the test tire. The 
measured contact width of the F-15E tire when fully loaded is 9 in. PCASE 
reports that an F-15E aircraft loaded to its maximum capacity weighs 81 
kips, with the main gears carrying 87% of that load; therefore, the load 
cart was outfitted with lead weights to produce a main gear load of 35.2 
kips. The F-15E load cart was equipped with one outrigger wheel to pre-
vent overturning and was powered by the front half of a U.S. Army 2.5-ton 
transport truck. The front axle supported a load of approximately 8 kips 
with a tire pressure of 60 psi. The load at the outrigger wheel was about 3 
kips and had a tire pressure of 50 psi. A photograph of the load cart is 
shown in Figure 18. 

5.1.2 F-15 load cart traffic 

Traffic on each spall repair test slab was applied with three lanes of chan-
nelized traffic as shown in Figure 19. The pattern applied is an aggressive 
traffic scheme to simulate a worst-case scenario, as spall repairs in the 
field will not likely receive this amount of direct and constant traffic in a 
short period of time. Traffic guide lanes were placed offset of the actual 
traffic lanes to assist the load cart operator in successfully trafficking over 
the approximate center of each spall repair with the test wheel. Traffic was 
applied by driving the load cart forward (west to east) and then backward 
(east to west) over the length of the entire test section and then shifting the 
path of the load cart laterally to the next traffic lane on each forward path. 
A pass is defined as the crossing of a single point by the test vehicle, either 
forward or backwards. 
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A total of 30 traffic passes were placed on the products by the end of the 
day on 22 July 2015, and a total of 300 passes were placed on all traffic 
lanes by 9 March 2016 with no major distresses. Traffic continued over the 
test section until a total of 3,000 passes on all lanes was achieved on 7 July 
2016. Depending on undesirable weather and load cart operator experi-
ence/availability, on average, approximately 60 passes per day on all three 
lanes could be achieved (ranging from 20 to 110 passes per day). 

As noted in Table 1, CTS Mortar mix was added to the test section on 8 
March 2016. Trafficking on all previous products stopped until a total of 
300 aircraft passes were placed on this product immediately after its cur-
ing. Trafficking resumed to the entire test section after these initial passes 
to the CTS mortar product were complete to traffic all repairs at once. De-
tailed photographs of the repairs at various traffic pass intervals are in Ap-
pendix B: Detailed photos of repairs at various pass intervals. 

Figure 18. F-15E simulation load cart and transport truck. 
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Figure 19. Representation of traffic lane pattern. 

 

5.2 Compressive strength 

Minimum compressive strength criterion is important for ensuring that 
the spall repair materials will not crush easily under wheel loads or under 
stresses caused by environmentally induced pavement movements. Com-
pressive strength testing was accomplished in accordance with ASTM C 39 
procedures (ASTM 2016) from three specimens cast from each product 
following ASTM C31 (ASTM 2015). The compressive strength of the con-
crete repair mixtures was evaluated by testing 3-in. by 6-in. cylinders, as 
shown in Figure 20.  

Typically, larger 4-in. by 8-in. or 6-in. by 12-in. cylinders are used for com-
pression strength testing; however, the smaller volume and area of the cyl-
inders used allows for less material to be used in their casting and allows 
for faster testing in the laboratory within the short duration tolerance 
needed for a valid test result. Laboratory approval testing completed by 
the ERDC on prepackaged, proprietary cementitious repair materials also 
uses the smaller cylinder size.  

Strength specimens were field-cured and received the same curing treat-
ment as constructed repairs required by the manufacturer. The duration of 
curing varied by each manufacturers’ requirement given in the published 
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technical information, but all products were cured between 1.5 and 3 hours 
before trafficking began. The curing duration was established as the time 
elapsed from final finishing to testing of a specimen, not the time elapsed 
from initial set of the material to the time of testing.  

Results were reported as maximum compressive stress (psi), which equals 
the maximum applied load divided by the specimen’s initial, unloaded 
cross-sectional area.  

Figure 20. Preparation of concrete samples during repairs. 
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6 Results and Discussion 

6.1 Compressive strength results 

All of the repair products were tested for unconfined compressive 
strength, with the exception of CTS Rapid Set Mortar Mix (no cylinders 
cast for this product), at the approximate time of initial traffic. A total of 
three, 3-in. by 6-in. cylinder specimens were tested for each product, and 
the average compressive strengths was calculated. The results are shown 
below in Table 3.  

Table 3. Average unconfined compressive strengths. 

Product Name Test 
Slab 

Unconfined Compressive 
Strength (PSI) 

CTS Rapid Set Mortar Mix 0 ----1 

MasterEmaco T 10-60 Repair Mortar 1 4,180 
DOT Line 2 2,100 
Pavemend 15 3 580 
Ulti-Pave 3 4 4,250 
Fast Set DOT Mix 5 4,760 
MasterEmaco T 545HT (set45) 6 1,580 
SikaQuick 2500 7 3,650 
HD-50 Rapid Set 8 2,560 
Pavepatch 3000 9 4,170 
MasterEmaco S 6000 10 860 
ProSpec Premium Patch 200 11 2,940 
Rapid Set Concrete Mix 12 2,760 
Pavemend SLQ 13 1,000 
1 Product placed on 8 March 2016 after initial testing of other products. No data 
for compressive strength. 

6.2 DOT Line 

DOT Line performed great with no edge cracking, spalling, or surface 
cracks through the duration of this study (3,000 passes of F-15E simulated 
traffic). There was minor contraction joint spalling on repairs 2A and 2B 
starting at the approximate pass interval of 1,500; however, it was not po-
tentially hazardous to aircraft and did not pose a FOD threat through the 
remainder of this study.  
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The manufacturer’s directions for placement required a saturated surface 
dry bonding agent that was achieved by wetting a sponge with water and 
dabbing every surface of the repair prior to pouring the product in the re-
pair. The product was easy to mix, place, and finish; however, the manu-
facturer required a minimum of two bags to be mixed when used for 
concrete repair.  

6.3 HD-50 Rapid Set 

HD-50 Rapid Set performed great with no edge cracking, spalling, or sur-
face cracks through the duration of this study. There was minor edge 
cracking/raveling on repairs 8A, 8B, and 8E (all joint spall repairs) start-
ing at the approximate pass interval of 1,500; however, it was not poten-
tially hazardous to aircraft and did not pose a FOD threat through the 
remainder of this study. Both “popout” repairs, 8C and 8D, performed ex-
cellently with no visible cracking or raveling through the duration of this 
study.  

The manufacturer’s directions for placement required a bonding agent of 
the product itself. This was achieved by thoroughly mixing the product, 
applying the product to a stiff-bristle, plastic brush, and scrubbing the 
product into every surface of the repair prior to placing the product. Even 
though the manufacture required an aggregate extension (30 lbs per bag of 
C33 #8 gravel), the product was easy to mix, place, and finish.  

6.4 Pavemend 15 

Pavemend 15 performed great with the exception of repairs 3B and 3E that 
developed contraction joint cracking/raveling at the approximate pass in-
terval of 1,500. Also, repair 3E developed a longitudinal crack (approxi-
mate pass interval of 1,500) through the center of the repair parallel to the 
contraction joint; however, it did not seem to penetrate to the bottom of 
the repair, affect performance, or pose a FOD threat through the remain-
der of this study.  

The manufacturer’s directions for placement required a saturated surface 
dry bonding agent and did not require aggregate extension. The product 
was easy to mix, place, and finish; however, it did require the product to be 
mixed thoroughly until it reached a temperature of 95° F which required a 
temperature gun to be added to the tool set for mixing. At the time of ini-
tial traffic, the average compressive strength was only 580 psi. Although 
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this is maybe considered a fairly weak compressive strength, it did not af-
fect the performance.  

6.5 Pavepatch 3000 

Pavepatch 3000 performed great with the exception of minor contraction 
joint cracking/raveling on repair 9A starting at the approximate pass in-
terval of 1,000; however, it was not potentially hazardous to aircraft and 
did not pose a FOD threat through the remainder of this study. Repairs 
9B, 9C, 9D, and 9E performed excellently with no visible cracking or ravel-
ing through the duration of this study.  

The manufacturer’s directions for placement required a bonding agent of 
the product itself. This was achieved by thoroughly mixing the product, 
applying the product to a stiff-bristle, plastic brush, and scrubbing the 
product into every surface of the repair prior to placing the product. Even 
though the manufacturer required an aggregate extension (30 lbs per bag 
of C33 #8 gravel), the product was easy to mix, place, and finish.  

6.6 ProSpec Premium Patch 200 

ProSpec Premium Patch 200 performed excellently with the exception of 
minor contraction joint cracking/raveling on repairs 11A, 11B, and 11E 
starting at the approximate pass interval of 1,500; however, it was not po-
tentially hazardous to aircraft and did not pose a FOD threat through the 
remainder of this study. Both “popout” repairs, 11C and 11D, performed 
excellently with no visible cracking or raveling through the duration of this 
study.  

The manufacturer’s directions for placement required a bonding agent of 
the product itself and did not require aggregate extension. The product 
was easy to mix, place, and finish; however, it was recommended to lightly 
rod the product after pouring in the repair to assist with consolidation. 

6.7 Fast Set DOT Mix 

The performance of Fast Set DOT Mix was poor with all the repairs, except 
for repair 5E, developing minor surface cracking, edge cracking, and con-
traction joint crack/raveling at the approximate pass interval of 500. 
These deficiencies progressed significantly through the duration of this 
study; however, it did not pose a significant FOD threat. Repair 5E was the 
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deeper repair (4 in. depth) of the other two spall repairs, 5A and 5B (2 in. 
depth), and exhibited great performance. Furthermore, there may need to 
be a testing or lab specifications to not use this product for repairs shal-
lower than 4 in. until a more thorough study of this product is imple-
mented.  

The manufacturer’s directions for placement required a saturated surface 
dry bonding agent and did not require aggregate extension. The product 
was easy to mix, place, and finish. At the time of initial trafficking, the av-
erage compressive strength achieved was 4,760 psi, which could suggest 
that the product developed early, rapid strength gain causing the repairs to 
be somewhat brittle. Again, this would need to be proven with a more 
thorough examination of this product to confirm this assumption.   

6.8 CTS Rapid Set Concrete Mix 

CTS Rapid Set Concrete Mix performed great with the exception of minor 
contraction joint cracking/raveling and edge cracking (repairs 12A, 12B, 
and 12E) after the approximate pass interval of 1,000. These repairs con-
tinued to perform for the duration of the study. Both “popout” repairs (12C 
and 12D) performed excellently with no visible cracks or spalling/raveling 
through the duration of this study. Repair 12A developed a relatively large 
spall at the contraction joint after 500 passes; however, it endured the to-
tal 3,000 passes with the spall breaking into two smaller pieces. It did not 
pop out or pose a FOD threat.  

The manufacturer’s directions for placement required a saturated surface 
dry bonding agent and did not require aggregate extension. The product 
was easy to mix, place, and finish.  

6.9 MasterEmaco T 545HT (Set 45) 

MasterEmaco T 545 HT (formerly Set 45) performed great with the excep-
tion of minor contraction joint cracking/raveling on repairs 6A, 6B, and 
6E after the approximate pass interval of 1,500. These repairs exhibited 
great performance for the remainder of this study. Both “popout” repairs 
(6C and 6D) performed excellently with no visible cracks or spalling/ravel-
ing through the duration of this study.  
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The manufacturer’s directions for placement required a saturated surface 
dry bonding agent. Although the manufacturer required aggregate exten-
sion (30 lbs per bag of C33 #8 gravel), the product was easy to mix, place, 
and finish. 

6.10 Ulti-Pave 3 

The performance of Ulti-Pave 3 was poor. Repairs 4A and 4B developed 
corner breaks at the contraction joint at the approximate pass level of 
1,500. At approximately 2000 passes, the corner break on repair 4A broke 
into several pieces, began to ravel, and posed a FOD threat. The “popout” 
repairs (4C and 4D) exhibited minor to moderate surface cracking/ravel-
ing at the approximate pass level of 1,000 to 2,500, respectively.  

The manufacturer claims to have an approximate workability time of 30 
minutes. This did not prove true while mixing this product, as it became 
very thick and stiff approximately two minutes into mixing. After thor-
oughly mixing to a homogenous texture, it was difficult to place in the re-
pair spot and finish. While using this product, it is highly recommended to 
delay the set up time by using very cold water to mix or some sort of re-
tarding agent in order to assist with mixing, placing, and finishing.  

The manufacturer’s directions for placement required a saturated surface 
dry bonding agent and did not require aggregate extension. At the time of 
traffic, the average compressive strength was 4,250 psi, which may suggest 
why the product set up so aggressively.  

6.11 SikaQuick 2500 

SikaQuick 2500 performed excellently with no visible edge cracking, con-
traction joint spalling, or surface cracks through the duration of this study.  

The manufacturer’s directions for placement required a bonding agent of 
the products itself and did not require aggregate extension. The working 
time was 15 minutes, and the product was very easy to mix, place, and fin-
ish. 

6.12 Pavemend SLQ 

Pavemend SLQ performed excellently with the exception of minor contrac-
tion joint spall (less than 0.5-in. wide and approximately 2-in. along the 



ERDC/GSL TR-19-29  30 

contraction joint) on repair 13E starting at the approximate pass interval 
of 1,000; however, it was not potentially hazardous to aircraft and did not 
pose a FOD threat through the remainder of this study. The other joint 
spall repairs, 13A and 13B, and both “popout” repairs, 13C and 13D, per-
formed excellently with no visible cracking or raveling through the dura-
tion of this study.  

The manufacturer’s directions for placement required a saturated surface 
dry bonding agent and did not require an aggregate extension. The work-
ing time was 5 minutes, and the product was very easy to mix, place, and 
finish. At the time of initial trafficking, the average compressive strength 
was 1,000 psi. This value may seem on the lower or less desired side of the 
compressive strength spectrum; however, it did not reflect in the overall 
performance of the product.  

6.13 MasterEmaco T 10-60 Repair Mortar 

MasterEmaco T 10-60 Repair Mortar performed great with the exception 
of minor contraction joint cracking/raveling on repair 1B after the approx-
imate pass interval of 500; however, these repairs continued to exhibit 
great performance for the remainder of the study. Joint spall repairs, 1A 
and 1E, and both “popout” repairs, 1C and 1D, performed excellently with 
no visible cracks or spalling/raveling through the duration of this study.  

The manufacturer’s directions for placement required a saturated surface 
dry bonding agent. Although the manufacture required an aggregate ex-
tension (25 lbs per bag of C33 #8 gravel), the product was easy to mix, 
place, and finish.  

6.14 MasterEmaco S 6000 

The performance of MasterEmaco S 6000 was poor. All repairs exhibited 
moderate to severe surface cracking/raveling and early surface deteriora-
tion before the pass interval of 500. Furthermore, this deterioration re-
sulted in exposure of the aggregate and in some cases, dislodging of the 
aggregate further causing a FOD threat.  

The manufacturer’s directions for placement required a bonding agent of a 
separate product manufactured by MasterEmaco (P 6001) that is sprayed 
on all surfaces of the repair and allowed to cure. There were no specifica-
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tions on the product data sheet on allotted cure time for the primer/bind-
ing agent. After allowing the primer to cure (no longer shiny or tacky to 
the touch), the product used for repair was mixed with two separate parts 
(Part A and Part B) made by the manufacturer. No water is used for mix-
ing. MasterEmaco S 6000 Part A is a reactive binder based on methacry-
late monomers used with Part B to form a polymer concrete. MasterEmaco 
S 6000 Part B is a non-cementitious, water-free composite material in 
which fine and coarse aggregates are bound together in a dense matrix 
with a polymer binder (mix ½ gallon of Part A for 37 pound bag of Part B).  

The manufacturer claims to have an approximate workability time of five 
minutes. This did not prove true while mixing this product as it became 
very thick and stiff approximately two minutes into mixing. It was also rec-
ommended by the manufacturer to use aggregate extension (40 lbs of C33 
#8 gravel). After thoroughly mixing and staying below the five minute 
workability time frame, it was difficult to place in the repair area and fin-
ish. While using this product, it is highly recommended to delay the set up 
time by using some sort of retarding agent in order to assist with mixing, 
placing, and finishing (if allowed by manufacturer). Also, it is suggested 
not to use an aggregate extension or use a significantly less amount than 
the 40 lbs recommend by the manufacturer, which could impede the ease 
of mixing.  

At the time of trafficking, the average compressive strength was 860 psi 
which may suggest why the product set up so aggressively and could be the 
reason for early deterioration and failure. This would need to be proven 
with a more thorough examination of this product to confirm this assump-
tion. This product is considered highly undesirable to use under time con-
straints due the complexity of the primer and mixing the product, as well 
as early stiffening further made it very difficult to place and finish. In addi-
tion to difficulty of using this product, its performance was very poor.   

6.15 CTS Rapid Set Mortar Mix 

CTS Rapid Set Mortar Mix performed excellently with no visible edge 
cracking, spalling, or surface cracks through the duration of this study.  

The manufacturer’s directions for placement did not specify a bonding 
agent; however, saturated surface dry was used. Also, the product did not 
require an aggregate extension. The product was very easy to mix, place, 
and finish.  
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7 Conclusions and Recommendations 

The ERDC evaluated the performance of partial-depth pavement repairs 
constructed with 14 different concrete pavement repair materials. The re-
pairs cast were trafficked with simulated F-15E aircraft loads for a maxi-
mum of 3,000 passes. The deterioration of the repairs was monitored 
during trafficking. Conclusions pertaining to material production, repair 
placement and finishing, and traffic performance are detailed below. Rec-
ommendations for the future use of these products and additional work 
are also provided.  

7.1 Conclusions 

1. CTS Rapid Set Mortar Mix, SikaQuick 2500, ProSpec Premium Patch 
200, and Pavemend SLQ exhibited excellent performance with no sig-
nificant cracks or deterioration through the entire trafficking duration. 
All products were easy to mix, place, and finish and did not require ag-
gregate extensions. All products endured 3,000 passes of channelized 
F-15E load cart traffic with no repair deficiencies. These products are 
recommended for long-term concrete pavement repairs and expedient 
repairs due to their performance during this study. 
 

2. MasterEmaco T 10-60 Repair Mortar, DOT Line, MasterEmaco T 
545HT (formerly Set45), HD-50 Rapid Set, Pavepatch 3000, and Rapid 
Set Concrete Mix exhibited great performance with minor edge crack-
ing and raveling of contraction joints as pass intervals increased; how-
ever, there was no threat of FOD. Some of these products require 
aggregate extension and/or bonding agents of the product itself for in-
stallation; however, all products were easy to mix, place, and finish. 
These products are recommended for use of long-term repairs and ex-
pedient repairs if the products listed in Conclusion 1 above are not 
available.  
 

3. Pavemend 15 exhibited good performance with minor contraction joint 
spalling/raveling. Repair 3E developed a longitudinal crack (approxi-
mate pass interval of 1,500) through the center of the repair parallel to 
the contraction joint; however, it did not seem to penetrate to the bot-
tom of the repair, affect performance, or pose a FOD threat through the 
duration of this study. The product was easy to mix, place, and finish; 
however, a temperature gun was needed to mix the product until it 
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reached a temperature of 95° F. Pavemend 15 is recommended for use 
of long-term repairs and expedient repairs if the products listed in 
Conclusion 1 above are not available. 
 

4. Ulti-Pave 3, Fast Set DOT Mix, and MasterEmaco S 6000 showed early 
signs of moderate to severe deterioration early during trafficking and 
progressively worsened. Ulti-Pave 3 and MasterEmaco S 6000 were 
very difficult to mix, place, and finish and became very stiff before a 
homogeneous mixture was achieved. These products have potential to 
create FOD early after repairs are constructed and are not recom-
mended for use in airfield concrete repair. 
 

5. The performance of the “popout” repairs was equal to or exceeded that 
of the joint spall repairs made.  
 

6. The difference in joint spall repair depth did not seem to affect the 
overall product performance with the exception of Fast Set DOT Mix.  

7.2 Recommendations 

From the data collected and observations made in this study, the following 
is recommended. 

1. When selecting a repair material, always consider the physical environ-
ment (temperature, humidity, chance of precipitation, etc.) and the di-
rections for use. As detailed in the results section of this report, some 
products require special tools or complicated directions that may not be 
suitable for expedient repair situations.  

2. A similar evaluation should be performed where manufacturers’ con-
struction requirements and UFC repair guidance are not followed to see 
which construction task or items are not critical to the repair installation 
process or performance, for example, make repairs without saw cutting, 
bonding agents, compressible insert, or special curing requirements, and 
more specifically, a quick repair for early, aggressive traffic. This would 
represent a situation where time of repair to back in service is minimal.  

3. Conduct a long-term evaluation with the top performing products where 
the repairs endure not only trafficking performance but environmental 
conditions as well. Locations that are typically wet and areas with large 
thermal gradients would be areas of interest to evaluate items tested in 
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the laboratory protocol. Some products tested in the laboratory by ERDC 
showed expansion issues when exposed to wet conditions. Also, prod-
ucts with poor adhesion may not deform with the slab and could be 
stressed more than those with better adhesion. Installation of repairs 
during cooler times would also be suspect to repair damage as the slabs 
expand with temperature variances. Testing in different locations will 
produce different stresses on the repairs that may lead to different con-
struction or material requirements.  

4. In most cases, even with some of the top performing products, the con-
traction joints seemed to be the first signs of repair deficiencies with mi-
nor raveling and spalling. A study on best-performing bonding agents 
and backer board material used for maintaining contraction joints would 
be beneficial.  
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Appendix A: Data Sheets for All Materials in 
This Study 
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Appendix B: Detailed Photos of Repairs at 
Various Pass Intervals 

The following images are time-lapse photos of all the repairs made during 
this evaluation at various traffic pass intervals. Each image contains a total 
of six photos at 500 passes, 1,000 passes, 1,500 passes, 2,000 passes, 
2,500 passes, and 3,000 passes from photo at the top left to bottom right.  

Each product was designated to its own test slab for a total of 14 prod-
ucts/test slabs labeled test slab 0-13. Each test slab has a total of two joint 
spall repairs at a 2-inch depth (Repair A and Repair B), two pop out re-
pairs (Repair C and Repair D), and one joint spall repair at a 4-inch depth 
(Repair E). For example, Repair 7B would be test slab 7 (SikaQuick 2500), 
Repair B (joint spall repair, 2-inch depth on the southeast portion of the 
test slab). A schematic of a test slab is shown in Figure 3.  
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CTS Rapid Set Mortar Mix – Test Slab 0 
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MasterEmaco T 10-60 Repair Mortar – Test Slab 1 
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DOT Line – Test Slab 2 
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Pavemend 15 – Test Slab 3 
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Ulti Pave 3 – Test Slab 4 
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Fast Set DOT Mix – Test Slab 5 

 



ERDC/GSL TR-19-29  102 

 



ERDC/GSL TR-19-29  103 

 



ERDC/GSL TR-19-29  104 

 



ERDC/GSL TR-19-29  105 

 



ERDC/GSL TR-19-29  106 

MasterEmaco T 545HT (Set 45) – Test Slab 6 
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SikaQuick 2500 – Test Slab 7 
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HD-50 Rapid Set – Test Slab 8 
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Pavepatch 3000 – Test Slab 9 
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MasterEmaco S 6000 – Test Slab 10 
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ProSpec Premium Patch 200 – Test Slab 11 
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Rapid Set Concrete Mix – Test Slab 12 
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Pavemend SLQ – Test Slab 13 

 



ERDC/GSL TR-19-29  142 

 

 



ERDC/GSL TR-19-29  143 

 



ERDC/GSL TR-19-29  144 

 



ERDC/GSL TR-19-29  145 

 

 



 

REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining 
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 
22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a 
currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 

June 2019 
2. REPORT TYPE 

Final report 
3. DATES COVERED (From - To) 

 
4. TITLE AND SUBTITLE 

Evaluation of Concrete Spall Repair Materials 

5a. CONTRACT NUMBER 
 

5b. GRANT NUMBER 
 

5c. PROGRAM ELEMENT NUMBER 
 

6. AUTHOR(S) 

Anthony J. Falls 

5d. PROJECT NUMBER 
449879 

5e. TASK NUMBER 
 

5f. WORK UNIT NUMBER 
LF0B30 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT 
  NUMBER 

U.S. Army Engineer Research and Development Center 
Geotechnical and Structures Laboratory 
3909 Halls Ferry Road 
Vicksburg, MS 39180-6199 

ERDC/GSL TR-19-29 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 
Headquarters, Air Force Civil Engineer Center 
Tyndall Air Force Base, FL 32403-5319 

AFCEC 
11. SPONSOR/MONITOR’S REPORT  

   NUMBER(S) 
 

12. DISTRIBUTION / AVAILABILITY STATEMENT  
Approved for public release; distribution is unlimited. 

13. SUPPLEMENTARY NOTES 

 

14. ABSTRACT  
Maintenance and repair activities are critical to economically and efficiently sustain airfield operations with existing pavement infra-
structure. Repairing spalls in Portland cement concrete (PCC) pavements is a common work activity used to reduce the costs associated 
with aircraft damage and prolong the service life of the pavement further reducing the life-cycle costs for the pavement structure. Costs 
decrease dramatically for every additional year of pavement use that does not cause vehicle damage or require repeated patching or full 
slab replacement.  
Traffic performance of fourteen different concrete repair products was evaluated for repairing spalls in PCC airfield pavement. The ob-
jective of this study was to identify within these products suitable repair materials for long-term concrete spall deficiency repairs.  
 
Numerous partial-depth repairs were constructed along joints and in the interior of the test slab and backfilled with the repair products 
following the manufacturer requirements. After the material cured to the minimum required by each manufacturer, the repairs were traf-
ficked with simulated F-15E aircraft traffic to monitor their long-term performance over successive aircraft loadings. The field evalua-
tions of the selected repair products considered how well each product performed under simulated F-15E traffic as well as the ease of 
mixing, placing, and finishing. 

15. SUBJECT TERMS 
Airfield pavement repair 
Concrete repair 

Expedient spall repair 
Long term spall repair 
Concrete spalling 

Pavement preservation 
Preventive maintenance 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION  
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 

a. REPORT 

UNCLASSIFIED 

b. ABSTRACT 

UNCLASSIFIED 

c. THIS PAGE 

UNCLASSIFIED UU 156 
19b. TELEPHONE NUMBER (include 
area code) 
 

 Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. 239.18 

 


	Abstract
	Figures and Tables
	Preface
	Unit Conversion Factors
	1 Introduction
	1.1 Background
	1.2 Objective
	1.3 Scope

	2 Test Site Location
	3 Materials
	3.1 Approved materials selected for evaluation
	3.2 DOTLine
	3.3 HD-50 Rapid Set
	3.4 Pavemend 15
	3.5 Pavepatch 3000
	3.6 ProSpec Premium Patch 200
	3.7 Fast Set DOT Mix
	3.8 Rapid Set Concrete Mix
	3.9 MasterEmaco T 545HT (Set 45)
	3.10 Ulti-Pave 3
	3.11 SikaQuick 2500
	3.12 Pavemend SLQ
	3.13 MasterEmaco T 10-60 Repair Mortar
	3.14 MasterEmaco S 6000
	3.15 CTS Rapid Set Mortar Mix

	4 Test Site Preparation and F-15E traffic
	4.1 Replacing joint seal on the test section
	4.2 Repair demolition
	4.2.1 Joint spall cutouts
	4.2.2  “Popout” spalls
	4.2.3 Preparations for backfilling

	4.3  Mixing, placing, and trafficking product repairs

	5 Test Methods for Evaluation
	5.1 Simulated F-15E load cart traffic
	5.1.1 Description of F-15E load cart
	5.1.2 F-15 load cart traffic

	5.2 Compressive strength

	6 Results and Discussion
	6.1 Compressive strength results
	6.2 DOT Line
	6.3 HD-50 Rapid Set
	6.4 Pavemend 15
	6.5 Pavepatch 3000
	6.6 ProSpec Premium Patch 200
	6.7 Fast Set DOT Mix
	6.8 CTS Rapid Set Concrete Mix
	6.9 MasterEmaco T 545HT (Set 45)
	6.10 Ulti-Pave 3
	6.11 SikaQuick 2500
	6.12 Pavemend SLQ
	6.13 MasterEmaco T 10-60 Repair Mortar
	6.14 MasterEmaco S 6000
	6.15 CTS Rapid Set Mortar Mix

	7 Conclusions and Recommendations
	7.1 Conclusions
	7.2 Recommendations

	References
	Appendix A: Data Sheets for All Materials in This Study
	Appendix B: Detailed Photos of Repairs at Various Pass Intervals



