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Concrete Patching

MDSHA has exposed Concrete on about 1% of its entire roadway network 
MDSHA uses PCC patch (Spot Repair) as part of the treatment options

Partial depth repairs 
Removal of small, shallow (less than 1/3 of the thickness of the concrete pavement) areas of 
deteriorated PCC that are then replaced with a suitable material. 

Full-Depth Repairs 
Cast-in-place PCC repairs that extend through the full thickness of the existing PCC slab.

Repairs are either Type I, 6 ft to less than 15 ft in length; 
or Type II, 15 ft and greater in length.

HMA material shall not be used to patch concrete pavements 

• Section 522 – Portland Cement Concrete Pavement Repairs 
• Section 525 – Portland Cement Concrete Spall Repairs 



Project : I-97 Concrete Patching

• IS 97 between Benfield Blvd to MD 174, Urban Interstate Road

• It was built in 1990, 12” of CRCP

• Three to four lanes in each direction, 10’ to 14’ Inside & Outside Shoulder

• Asphalt patching was performed in recent years but did not last long

• Limited Budget, 3 sub projects 



Project Description

• IRI was about 140

• Following Distresses:

Corner Break

Joint Seal Damage

Patching

Spalling

Punch out

• Safety issue



Project Challenges

• High Volume and Speed made it difficult to locate required patching

• AADT >130,000

• Speed Limit 65 mph

• Crash truck was used to protect engineers walking on the shoulders 

• Maintenance of Traffic

• It is an important road both for workdays and weekend commutes

• Road closure during the day was not an option

• Only two lines were permitted to be closed 9:00 PM to 5:00 AM

• Not enough time to saw cut, remove the damaged area, 

put bars, pour concrete, and CURING

• Only feasible solutions was reducing the curing time

• Minimum compressive strength of 2000 psi to be pened to traffic 



Fast Setting Hydraulic Cement

• Perform research and literature review

• Discussed with several DOTs and checked their specifications (e.g. NC, Iowa, NY, 
Missori)

• Discussed with experts at TRB 

• Discussed with some manufacturers

• Rapid Set Cement (RSC)
• Fast Setting Hydraulic Cement

• It has the predetermined requirements

• Good Results in other States

• High early Strength

• Minimal shrinkage

• Resistant to chemical attacks



RSC : Fast Setting Hydraulic Cement

From CTS presentation 



RSC : Fast Setting Hydraulic Cement

From CTS presentation 



Volumetric Mixer Truck

Lesson learned from other DOTs project :

Use Volumetric Mixer Truck

When precise design mix and quantity needed.

Mix designs are approved by OMT’s Concrete 

Technology Division, based on results of trial batches. 

Include the same format and units used by volumetric 

mixer printout 

Provide daily production data at the end of each 

production shift

Batch, measure, mix and dispense all from one unit. 



Volumetric Mixer Truck

https://www.youtube.com/watch?v=2dXMyuIi3KE

https://www.youtube.com/watch?v=OoAEVU0EFTQ

All equipment calibrates by weight with the material 

delivered to the mix auger by volume. 

With volumetric technology, all materials from sand and 

stone to cement powder and water continually blend on 

demand.

This means the mixer can be started and stopped as 

needed

High quality concrete with no waste



Volumetric Mixer Truck
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I-97 Concrete Patching - Construction

• SHA Contract No. AA8885177

• Start Patching: September 13, 2020 (Completed Patching: December 14, 2020)

• In average 6 patch per night.

• All work was performed at night.



I-97 Concrete Patching - Construction

Test performed every 50 cy of concrete mix, 

Air Test, Temperature, Slump and Cast 4x8 concrete cylinders sent to SHA Lab after 1 
hour

Acceptance is based on 24 hours break period as specified in the SP.

The Administration will reject the patches of the day production represented 

by a strength test if it is more than 500 psi below 

the 24 hours Minimum Compressive Strength f ’c (psi)



I-97 Concrete Patching – Construction

• Volumetric Mixer Truck Calibration with SHA  Lab Representator

• Inspector on site checks the setting of mix on the truck every night

Field Calibration Sheet concrete mobile mixer – inspection and cleaning for calibration



I-97 Concrete Patching – Construction

Removing concrete slab by the lift out method A method of pavement removal that caused 

damage to the existing concrete pavement 



I-97 Concrete Patching – Final Inspection 

Cement coating on stone came off Cracks and spalling on repaired pavement



SUMMARY

• MDSHA had performed concrete patching on IS-97

• MOT restrictions required the road to be opened to the traffic ASAP and all 
day

• Rapid Set Cement was used to reduce the curing time for concrete patching

• New Special Provision (SP) were developed

• It was recommended to use Volumetric Mixer Truck

• The patching is complete and MDSHA monitors the road to evaluate their 
performance




