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How do we deal with the human 

perception problem?



By Applying Science With:

• Seismographs

• Structural response studies

• Crack gauge studies

• Video cameras



And By Communicating With 

the Complainant/Homeowner

• One-on-one

• A report with a few seismograms and charts

• Information sheet or pamphlet



Case 1 - Williams

• Seismographic monitoring

• Digital crack gauge monitoring



Cravat Coal Co.      

“Beagle Club” 

Application



The Permit is issued…



Williams

(…and Mrs. Williams is already 

expecting damage from blasting)



ODNR/DMRM Seismograph

Installed July 26, 2006



Initial Blast Detonated Aug. 4, 2006

(About 1,025’ East of Williams House)



“We were out by the barn and the blast was pretty 

loud; we found new cracks in the basement walls.”

PERCEPTION:



Major Dilemma!

• Basement walls painted November 2005

• Preblast survey conducted May 5, 2006

• Initial blast August 4, 2006 (1,025’ from 

Williams)

• Seismograph:  0.09 ips/124 dB

• They are already claiming damage

• Future blasts to be 300’ from Williams!



The Damage Claim…









(Not documented in 

Preblast Survey)







(Sketched in PBS, but claim 

is that it is now longer)



Initial Blast



Vibra-Tech crack gauge study













Crack gauge accuracy: 0.00004 inch  

(four hundred-thousandths of an inch)



2 inches/500 sheets = 0.004 in/sheet

State-issue copy paper

Crack gauge accuracy: 0.00004 inches 

(four hundred-thousandths of an inch)



Crack 

gauge

Null

gauge



Humidity and Temperature Recorder





The blasts progressed much 

closer to Williams, to as close 

as 325’ on February 6, 2007.







Communication!



Summary of DMRM Seismographic 

Data Recorded at Williams

• 144 blasts recorded from 7-26-06 to 7-3-07

• Highest PPV: 0.45 ips

• Highest airblast: 126 dB

• Most critical period: 1-9-07 to 2-15-07, when 17 

blasts were 324’ to 500’ from Williams, and the 

PPV’s ranged from 0.16 to 0.45 ips

• (Crack gauge study terminated on March 1, 2007)           



Max. PPV 

recorded near 

SE corner of 

Williams house.





Max. blast-induced crack change: 0.11 

mil, or 0.00011 inch



Blast that 

induced the 

maximum 

crack change 

(0.00011 inch) 

from any blast



Max. crack change over this 9½-day period was 1.5 mils (0.0015 

inch), which was 13 times greater than the max. blast-induced 

crack change (0.00011 inch) during this same period. 

1.5 

mil



Crack changes correlated with humidity changes.



Summary of Findings

• Max. PPV at Williams: 0.45 ips

• Max. crack change from a blast: 0.00011 inch

• Max. crack change over study: 0.006 inch, 

which was 54 times greater than the max. blast-

induced change

• Crack opened when humidity increased

• PPV at Williams from initial blast: 0.09 ips 



CONCLUSION: Cracks in clay-tile block walls 

cannot be linked to the blast vibrations.



Likely Contributing Factors

• Chemical and physical aging of the clay-tile blocks 
and mortar

• Daily cycling of humidity and temperature

• Increased soil pressure after heavy rains

• Changes in surface and subsurface drainage patterns

• Cyclic shrinking/swelling of clay soils

• Freeze-thaw cycles

• Past stress points gradually expressing themselves 
through November 2005 paint job



Case 2 - Finsley

• Seismographic monitoring

• Structural response monitoring

• Appliance/cabinet response monitoring



Finsley





2nd Blast Detonated March 14, 2007 (about 

1,700’ SE of Finsley House; SD = 111)

PPV at nearest dwelling (Swann): 0.06 ips



Perception/Claim:

• Shook house back-and-forth three times

• Several items fell from shelves

• Noticed “lip” under carpeting between an 

interior doorway

• Laundry room door now drifts shut on its own

• Can hear water dripping under floor, long 

after shutting off sink faucet in master bath



• 28’ x 70’ modular sited May 2002 on reclaimed spoil

• Supported by stacked concrete blocks on isolated pads

• Preblast survey conducted February 13, 2007

• First blasts on March 5 and 14, 2007



8 days after 

March 14 

blast, lip is 

“not as 

noticeable.”



Listening for prolonged 

dripping sound



Crawling under master bathroom



Is it water or insulation?





Lag Screw



Supports on west end



Anchor straps at SE corner



Underside Findings

• No evidence of leaky plumbing

• Center joint appeared to be well bolted and tight

• Concrete-block piers appeared to be in good condition 

and shims were tight

• Low ground under south-central portion was still wet 

from rain and/or snow melt

• Per Mr. Finsley: lip in carpet is no longer as noticeable, 

and laundry room door no longer drifts shut on its own





(From RI 8507)





Previous study of 3 

pillar-supported 

manufactured houses



Canter trailer 

response

(0.25 ips)



Ground vibration 

at May trailer



(From RI 8507)

Response of 

Young 

modular 

house and 

May trailer



Structural Response Monitoring









Polarity Test



Ground Unit

House Unit



Ground Unit House Unit



House Response













Cable from upper-

corner seismograph





Refrigerator Response



Fridge Bump Test



Fridge Response

House Response

2.32/0.67 = 3.5x  

0.67/0.18 = 3.7x

Amplification 

Factors:

2.32 ips/0.07 in

0.67 ips/0.02 in

Ground:  0.18 ips/0.007 in 

(4.4 Hz)



















Applying Science to the Human 

Perception Problem Can Help Us:

• Resolve damage claims

• Understand what actually happens that annoys 

homeowners and leads to fear of damage

• Be more sympathetic to complaints about 

loose objects moving and falling



Thank you for listening!

Mike Mann

330-339-2207

mike.mann@dnr.state.oh.us


