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AUXILTARY BUILDING CRACK MOVEMENT

PURPOSE

The purpose of this report is to evaluate the changes in cracks in critical
Auxiliary Building walls and slabs between when the soil was removed beneath the
East and West Electrical Penetration Areas (EPA), and when initial jacking load
was transferred to both East and West 8 Grillage Beams. The crackmapping in
these critical walls and slabs is required per the design specificationms.

The changes in widths for selected cracks were also evaluated after rejacking.
The cracks considered for this evaluation were those which were reported to have
changed in widch after initial jacking of Grillage 8.

An overall plan and elevation of the Auxiliary Building are given in

Attachment A. The location of Grillage 8 is also shown on these sketches.
Attachment B shows the dates of crackmapping, initial jacking of Grillage 8 and
re-jacking of Grillage 8.

METHOD OF ANALYSIS

1. Each critical wall apd slab was divided into several areas with unique
area uumbers, (e.g. ).

2. All cracks which were reported to have increased or decreased in width
and all reported new cracks were reviewed after initial jacking. These
crack changes are shown in Attachment C.

3. All the cracks which charged in width and all new cracks found after
initial jacking, were again measured after re-jackings of Grillage 8.
Observed changes in the width of these cracks are given in Attachment D.

4, rack width measurements at a given location have an estimated tolerance
of + .0025 inches. Therefore, readings taken at two different times for
the same crack could easily differ by .005 inches.

5. The location, width and direction of cracks which changea were compared
qualitatively with expected structural behavior during excavation,
initial jacking and re-jackings.

6. The evaluation of cracks after the initial jacking event and the
selected cracks after rejacking is tabulated in Attachment E.

7. Dr. Mete Sozen of the University of Illinois and Dr. A. E. Fiorato of
Construction Technology Laboratory inspected cracks which in their
opinion warranted field inspection. They also reviewed this report and
concurred with the conclusions which follow.
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CONCLUSION

A.

For Gtillage 8 Jack}ga

There are approximately 2,000 cracks which were monitored in the
Auxiliary Building after initial Grillage 8 jacking. Evaluation of the
crackmapping data has shown that only twenty-three (23) of these cracks
changed in width (approximately 1%) while only twenty-one (21) new
cracks were found {(approximately 1% increase). The width changes which
occurred were .005 inches or less except for two rases. In both of
these cases the observed cracks were in the floor topping. After
physical observation, it was judged that in these two cases, width
changes were attributable to measurement dispersion. See Attachment E
for summary of crack changes and evaluation of these changes. No alert
or action level cracks were found during mapping.

It should be noted that crackmapping is intended to be used to identify
a need for evaluation of the building. Alert and action levels for the
crack widths are set forth to trigger this evaluation. The primary
monitoring device is the building movement instrumentation. The strain
instrumentation, is the secondary monitoring device.

The observed changes in crack patterns and widths are in general
consistent with previous patterns that indicate volume change movements.
The width changes are within the estimated tolerance limits of
measurements. All of the crack widths are well below the alert limits,
therefore need for special evaluation is not warranted.

For Grillage 8 Re-jackirg

Width of cracks which had been observed to have changed during initial
jacking, were measured after re-jacking. Fvaluation of this data,
indicates that all measured crack width changes are within the estimated
tolerance of .005 inches. None of these cracks reached alert level.
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LOCATION AREA CRACK CRACK MEASURMENTS (1 MIL=.001 in.) EVALUATION
I.D. NO
WIDTH CHANGE WIDTH CHANGE
AFTER L 1@* JACKING AFTE?MEEg’CK[NG
FROM TO >5 MILS FROM TO | > 5 MILS
West EPA 146 9N N HL No Within Tolerance.
Slab @ 628' 6
West EPA 238 2 15 5 Yes Crack #3 in area 238 is in floor
slab @ 659' 0 238 *13N N HL No topping with poorly defined worn
239 il 15 10 No 10 5 No of f edges which could have lead to
239 6 1.5 5 No measurement dispersion. All other
242 *8 15 10 No cracks within tolerance.
West EPA 282 1 1.5 5 No Within Tolerance.
Slab € 674" 6
West EPA 151 1 10 15 No Both cracks within tolerance.
North face 154 3 5 %, No 7.5 5 No
of wall @ 203 TN N HL No Cracks were reexamined and traces of
Col. Line K 203 2N N HL No paint within the crack indicated th
614'-0" to 203 %3N N HL No it had formed before underpinning
659'-0" 203 *4N N HL No operation.
204 1 N HL No
204 *2N N HL No
South face ol 339 6 1.5 5 No Within Tolerance.
wail.
East EPA 268 % HL 5 No Crack #Z in area 271 is in floor
Slab 6659'-0" 3 HL 5 No 5 10 No topping with poorly defined worn
#22N N HL No of f edges which could have lead to
271 ®#2 7.5 15 Yes measurement disgeraion. All other
cracks witain tolerance.
G e | |1 [0 [mef wa |10 [5 | M | e e e Crerive Vatves
3lat eﬁ' u|6" 1 :E N 10 No appe a * n 3 LE. Vvaliv
st el Ll I i from 7/28/83 to 11/28/83% were within
~ L9) ¥ = e
[ East EPA 187 2N AC No “Both cracks within tolerance.
North face of 139 1N N HL No
wall @ Col.
Line K 614'-0"
to 659'=0"
o e— - - I — ,_+
Control Tower 66 2N N HL No All cracks within tolerance.
West face 4 3N N HL No
of wall @ Col. 70 14 7.5 5 No
Line 7.8
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SUMMARY OF AUXILIARY BUILDING CRACK CHANGES
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Number of
‘racks greater
than 0.005"

change.

As showr above, relatively few cracks were observed y ha changed in width
.

juring the introduction of the initial jacking loads the Grillages. Of the

reported twenty-one (21) new cracks after initial jacking, eight (8) were

determined to have existed before start of underpinning based on subsequent
inspection.

SUMMARY OF SELECTED CRZCK CHANGES FOR
E/W ¢ GRILLAGE

[otal number of
crack changes.

Number of cracks
greater than

0.005" change.




