
Concrete Restoration & Concrete Renovation



What is Shotcrete Or Gunite?

• Shotcrete is a process in which compressed 
air forces mortar or concrete through a hose 
and nozzle onto a surface at a high velocity

• Shotcrete projects also call for the same 
types of reinforcement specified for 
conventional concrete, including deformed 
bars, welded wire fabric, and steel



Shotcrete (Wet Mix)
What is Wet Mix? 

Wet Mix: Shotcrete delivered via Ready Mix and all 
of the ingredients, except accelerator, are mixed 
prior to being introduced into the shotcrete pump 



Gunite (Dry Mix)

What is Dry Mix?

• Dry Mix is when a Pre mix blend of dry cement and 
aggregate is propelled through a hose by 
compressed air to a nozzle

• Water is added to the cement/aggregate mixture at 
the nozzle and the mixed ingredients are projected 
onto the application surface

• Accelerators can also be added at the nozzle
• Fibers (Steel or Poly) can also be used



Shotcrete (Dry Rig)



Gunite/Shotcrete Materials

• Portland Cement
• Water
• Fine Aggregate
• Sand
• Fibers
• Admixtures



What is Shotcrete used for?

• Sewer Rehabilitation
• Ditch Lining
• Seawall and Piers
• Stadiums
• Seismic Retrofit
• Bridge Rehabilitation
• Culvert Rehabilitation



Damaged Culverts
• A major to concern to a growing number of cities and 

Department of Transportation officials is the effect of 
erosion and rust to previously installed Corrugated 
Metal Pipes in culverts and storm drains

• Many people are not aware of the use of Shotcrete in 
preventing the excessive cost of replacing these 
damaged pipes



Damaged Culverts

Culvert damage that goes unattended cause major road 
damage, safety concerns, and additional costly repairs



Damaged Culverts

Culvert wash out is a major concern on highways and roadways



Replace vs. Repair

• Replacement options often include digging, 
which causes disruption in traffic and other 
daily routines.  Expensive cured-in-place liners 
or slip lining is not needed full-circumference 
and unnecessarily reduces flow capacity.

• Shotcrete creates a new concrete pipe inside 
the old one. This new pipe is not only 
structurally sound, but it provides highly 
effective corrosion protection that can add 50 
years or more to the life of the pipe.



Replacement

Picture Courtesy of Auburn Township-Geauga County, Ohio

Here we see what is involved in replacement of a CMP. Closure of 
roadways, disruption of traffic, and repair to roadway are just a few issues 
that come with the job.



Replacement

Traffic disruption associated with culvert replacement can cause lane 
closures, traffic back-ups, and slowed commute time.



Solution

• Shotcrete is a structurally sound, extremely 
efficient, cost effective and a long-term 
solution to rehabilitating culverts / sewers > 
30” in diameter

• Shotcrete can be applied to:
- Invert Only
- Full Circumference
- Individual Joints (typically in RCP’s)





Ready Mix (Shotcrete)
Discharging into Pump





Contracts throughout Maryland

• Harford County
• Baltimore County
• Howard County
• Carroll County
• Charles County
• Anne Arundel County (as a subcontractor)

• MDTA 
• MD DOT (previous work), also in Frederick & 

Prince George Counties



Tasks involved for Installing 
Shotcrete

• Identify working area
• Stream Diversion
• Debris Removal
• Pressure Washing
• Installation of Reinforcing
• Shotcrete Installation
• Finish/Cure



Culvert Deterioration
Years of water, sand, 
gravel, and other debris 
take its toll on the bottom 
of Corrugated Metal Pipe.

This causes the water to run 
underneath the pipe and  
washing away any support; 
leading to the risk of the pipe  
collapsing on itself.



Culvert Damage

Deteriorated sewers that are in eminent danger of collapse can be restored 
permanently with shotcrete at a fraction of the cost of replacement. The 

extremely high compressive strength provided by shotcrete offers the solution 
to structural requirements often needed in badly deteriorated sewers.



Stream Diversion



Debris Removal



Pipe Prior to Installation



Wire Reinforcement



Finished Invert



Hoover Mill Road



Stream Diversion



Full Circumference Reinforcement



Installed Shotcrete



Finished Shotcrete



Hawks Hill Road –
Deteriorating CMP



Stream Diversion



Shotcrete Application



Finished Pipe



Hawk’s Hill Road - Finished Pipe



Pipe Identified as needing repair Wire mesh installed around pipe

Shotcrete is applied by Nozzelman Repaired pipe is complete



Prospect Road – Harford County



Prospect Road – Harford County



Prospect Road – Harford County



Headwalls – Can be addressed as well 
– Prospect Road (Harford County)



Design Consideration

Manning’s Roughness Coefficient

Corrugated Metal Pipe - 0.022
Finished Shotcrete - 0.012

Cast or Ductile Iron - 0.012

Although a reduction in cross-section – increase in flow rate and carrying 
capacity.





Typical Pricing

• Per Square Foot - $22 to $28

This includes:
Stream Diversion
Installation of Reinforcing
Debris Removal – depends
Shotcrete Installation 
-(2” minimum over tops of corrugations)









Repair

Repairing a damage CMP causes no damage to roadways,  minimum 
disruption of traffic, and is very cost effective.



Culvert Repair

The environmental benefits of using trenchless 
technology cannot be overstated when working 
near rivers, streams and environmentally sensitive 
areas such as wetlands which are very challenging to 
trench safely.



Culvert Restoration  

• Cost Effective vs. Replacement
• Provides structural integrity
• Improves flow by reducing the roughness 

coefficient
• Repair without interference with existing 

utilities
• Maintains flow in line while rehabilitation is 

accomplished
• Minimum disruption of traffic
• Environmentally Friendly



Frederick County Dam



Frederick County Dam



Frederick County Dam



Frederick County Dam



Frederick County Dam



Frederick County Dam



Baltimore County Soil Nail Wall



Baltimore County Soil Nail Wall



Baltimore County Soil Nail Wall



Baltimore County Soil Nail Wall



Baltimore County Soil Nail Wall



Baltimore County Soil Nail Wall



Baltimore County Soil Nail Wall



• While Shotcrete  may not be a new process it is rapidly 
becoming a top choice for Engineers, D.O.T. , Companies, 
and City Officials. The Shotcrete industry is changing and 
expanding every day.
• Shotcrete can be seen anywhere from storm drains 
and sewers to theme park mountains and attractions. The 
applications of Shotcrete may not be known by everyone, 
but are seen by millions each day. 



https://www.youtube.com/watch?v=-
qljrF5BGpg

https://www.youtube.com/watch?v=XvmkL
4abhnM


