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At the request of a large retailer, MEA performed Phase I and Phase II subsidence engineering studies for a pro-

posed construcƟon site in Pennsylvania. This site was underlain with precipitant limestone which was soluƟoned over 

geologic Ɵme by the passage of acidic groundwater through the formaƟon (ie. karst). Such bedrock condiƟons can 

lead to future land subsidence and associated damage. 

The project commenced with conducƟng a Phase I invesƟgaƟon. The Phase 1 invesƟgaƟon entailed collecƟng, 

studying, and evalu-

aƟng the relevant 

available geological 

and geotechnical da-

ta in the vicinity of 

the site. A part of 

this phase of work 

included idenƟfying 

the risks of subsid-

ence and potenƟal 

damage associated 

with alternaƟve pro-

ject site locaƟons. 

The site which was 

chosen had suffi-

cient subsidence 

risk and merited a Phase II study to be undertaken to beƩer assess the site specific subsidence and damage risks, and 

any subsidence miƟgaƟon measures which could be taken at the site. From this invesƟgaƟon it was determined that 

there was a significant risk of subsidence with up to severe to very severe corresponding damage potenƟal during the 

lifeƟme of this structure. 

Because of the assessed subsidence risk, one recommendaƟon was to perform full depth low mobility grouƟng 

with closely spaced injecƟon holes across the enƟre building pad footprint. AlternaƟvely, MEA offered another more 

unique miƟgaƟon plan which would result in about half the costs to this intense grouƟng effort. Given the site specific 

condiƟons, MEA designed a plan which involved mulƟple miƟgaƟon methods. This miƟgaƟon scheme included over-

excavaƟon across the majority of the building pad area to approximately 20 feet deep. This allowed the most promi-

nent soluƟon and chimney subsidence features to be exposed and targeted for the appropriate miƟgaƟon treatment. 

FIGURE 1—PHASED OVER-EXCAVATION PLAN FOR MITIGATING UNDERLYING SUBSIDENCE PRONE KARST FEATURES 
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Other MEA Publications that may be of Interest: 

What is Karst Subsidence? 

hƩps://meacorporaƟon.com/what-is-karst-subsidence/ 

Engineering UPDATE #34—Risk InvesƟgaƟon on Sinkhole/Subsidence Prone Lands 

hƩps://meacorporaƟon.com/wp-content/uploads/Update34web.pdf 

Engineering UPDATE #58—Subsidence Engineering in Floridian Karst Terrain 

hƩp://meacorporaƟon.com/wp-content/uploads/Update-58.pdf 

This work was done in phases across the site. This phased work is shown in Figure 1. 

During the overexcavaƟon operaƟon, voids in limestone bedrock, chimney subsidence, and soŌened wet areas from 

subjacent downward piping of fines were exposed. These exposed subsidence related features were successfully treated by 

various means. Based upon onsite inspecƟon by MEA, the appropriate treatment measure was idenƟfied, designed, and 

monitored on site by MEA. These measures are depicted in Figures 2 and 3. These measures included void fill grouƟng, dental 

concrete placement, and upstage low mobility grouƟng. 

REMARKS 

Experience and knowledge in subsidence 

engineering can play a huge role in how such a 

site is approached to adequately reduce the 

damage potenƟal, especially as it relates to 

karst terrain. This project presented some site 

specific challenges with the miƟgaƟon of this 

geohazard. Given the project condiƟons, a 

unique site specific soluƟon was developed 

which was successful and much more cost 

effecƟve than the convenƟonal approach typi-

cally employed in this scenario. 

 

 

FIGURE 2  EXPOSURE AND TREATMENT OF SUBSIDENCE PRONE KARST FEATURES FOUND BY UNDERCUTTING THE BUILDING PAD 

FIGURE 3   SELECT UPSTAGED COMPACTION GROUTING OF KARST AFFECTED AREAS 


