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Theory

Non-destructive testing utilizing infrared thermaghy of masonry utilizes
principals of infrared energy, thermodynamics aadthransfer to distinguish between
grouted and hollow cells. Because heat energwrsterred and emitted differently
through solid masonry cells and hollow masonrys;elh infrared camera can be used to
detect the relative thermal differences betweenwioedifferent conditions. A nhominal
amount of infrared energy is reflected from masamg can be reasonably neglected.

The thermal images in this inspection were takeh am Inspect IR thermal
Imaging Camera. The images were intentionally aaptwaluring two times of the day,
early morning and late evening. In the morning Boudnen the day is getting warmer,
any masonry block cells which do NOT contain gwilt be less dense than surrounding
material. This allows them to absorb heat muctefastan the adjacent filled cells, the
same is true in the evening hours with the empllg eenitting the heat, or cooling, more
rapidly causing the “Delta T” or difference in teempture easily seen with a thermal
imaging camera.

Report

This report contains images captured during inspedf all three floors of the
Government building, Building “F”. The images weagen and appear in this report
only of those areas determined to be indicatireck bf grout fill.



Government Building “Bldg. F”
First Floor
North is to bottom of page.
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3 Locations



First Floor
Location #1

Government Building %L Floor, SE corner, “Rm F104 Office”

2 Locations were highlighted and marked for furttesting as possible empty cells
underneath the Southern-most window in Rm F104.

In the following thermal image taken of the arebbiwthe window a clear temperature
difference can be seen in two of the blocks. A terapure difference of only 2 degrees is
easily visible. The higher temperature areas, keem as whiter areas, are heating more
rapidly than the surrounding area indicating theylass dense material, aka possible
unfilled masonry block cells. This thermal imageswiaken at 10:35am during morning
heating.

Cursors 1 & 2, are on the warmer cells, 3 & 4 arswrrounding cells for reference.
Each white or “hotter” area is 1 cell or approxisigatz of a masonry block

{ Digital Photo of wall showing areas marked in white

This area had been drilled before thermographieaagon and determined the lower cell
was unfilled, after thermographic inspection the ¢ell was drilled and found also to be
unfilled.



First Floor
Locations #2 & #3

In the following thermal images of the areas betbeswindows a clear temperature
difference can be seen in these areas. A temperdifference of 4+ degrees is visible.
The images were taken at approximately 6:30pm, afteset, during evening cooling.
The lower temperature areas, seen here as dadas, are cooling more rapidly than the
surrounding area indicating they are less densemagtor possible unfilled masonry
block cells.

Location #2 Government Building L Floor, West window, “Rm F108 Office”

Digital Photo of wall showing areas marked in white
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Digital Photo of wall showing areas marked in white

This area where there are “X” marks had been drilefore thermographic inspection
and suspected to be unfilled, after thermograptspection the areas shown in the
thermal image were confirmed to be unfilled.



Government Building “F”
Second Floor
North is to bottom of page.
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Second Floor
Locations #1 & #2

The following images were all taken after 4:00pninly evening cooling.

#1 Government Building 2nd Floor, NE corner, “Rm F2Df2ice”

Digital Photo of wall showing core drilled emptyllsén marked area.

#2 Government Building 2nd Floor, Window, “Rm F20ffice”

Digital Photo of wall showing areas marked in White



Second Floor
Locations #3 & #4

#3 Government Building 2nd Floor, SE corner, “Rm FZDffice”

Digital Photo of wall showing areas marked in Pink.

#4 Government Building 2nd Floor, SE corner, “Rm FZffice” SE corner of room

Digital Photo of wall showing areas marked in white



Second Floor
Locations #5 & #6

#5 Government Building 2nd Floor, SE corner, “Rm FZDffice” West Window

Digital Photo of wall showing areas marked in white

#6 Government Building 2nd Floor, Rm “F208 Office” E&8indow

Digital Photo of wall showing areas marked in white



Second Floor
Locations #7 & #8

#7 Government Building 2nd Floor, Rm “F210 Storage ndbow

Digital Photo of wall showing areas marked in white

#8 Government Building 2nd Floor, Rm “F211 Office” Vidiow

Digital Photo of wall showing areas marked in white
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Second Floor
Location #9

#9 Government Building 2nd Floor, Rm “F212 Office” Nlomwindow.

Digital Photo of wall showing areas marked in white
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Government Building “F”
Third Floor
North is to bottom of page.

3 Locations
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Third Floor
Locations #1 & #2

The following images were all taken after 4:00pn;inly evening cooling.

#1 Government Building 3rd Floor, SE corner, “Rm F3Ddice” NE Window

Digital Photo of wall showing area marked in Pink.

#2 Government Building 3rd Floor, “Rm F304 Office”, daile window, South wall

Digital Photo of wall showing area marked in Pink.
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#3 Government Building 3rd Floor, “Rm F306 Office”, Nlb window, West wall

Digital Photo of wall showing area marked in white.

Summation

In all, 15 Locations were discovered in all thrieofs of the Government
building “F”. All but two of these locations werérélctly below windows where the
additional structural steel in the wall would bgesgted to cause problems with grout
flow.

Test drilling after thermal inspection revealedt th@0% of the locations indicated
to be lacking grout fill by thermal imaging and mheore drilled were in fact empty. A
small percentage of those test drilled prior toried inspection were discovered to be
empty, many however reported as empty were nosiggwnnecessary and unsightly
damage to the masonry wall. Also several areas disoevered with thermal imaging
that were not initially discovered by “hit and nfisandom drilling.

Thermal inspection is not only much less destrectovthe wall; it has proven to
be a much more accurate and reliable method fpettsn of masonry block.

Prepared for: Hartman Masonry
By

Terry G. Stithem

InVision Imaging Services LLC
Thermal Imaging & GPR
785-643-0800
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