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Crack Repair Study and Mix_Design for Vault Cap (1)

Based on the phone conversation of 10/9/90 and the meeting that was held several months

ago in Chicago, we recommend that you focus on the following items as you come 1o a close
on contract AAQ1199N.

« Task 1 - Complete the crack repair study.

The requested vault core drill samples have been mailed and should be arriving soon.
Two of the samples were cored over a crack and then injected with an epoxy resin. The
cracks should appear as they did in their original state. The third sample was taken

from a scction of the wall that did not have a crack. All three of the samples were drilled
at the 16 foot level of the vault wall

Included with this letter are a serics of reports that provide information that may be
uscful to you. Listed below is a summary of what is included:

- Attachment 1 - Vault Crack Map #I. The cracks of cell 1, vault 1 were mapped by

Ebasco in mid 1988. Although the map for the entire vault is not provided, the cell 1
map is representative of the rest of the vault. This document also provides crack
sizes (a crack as large as 0.032 inch was measured).

- Attachment 2 - Vault Crack Map #2. This document, also provided by Ebasco, maps a
few key cracks throughout the entirc vault. It also provides crack sizes.

- Auachment 3 - Crack movement #I. This study used strain gages to monitor crack
movement.

- Altachment 4 - Crack movement #2. An optical comparitor was used to monitor

crack movement. Unlike the other studies, this study also monitored the effect of
tcmperature on  crack movement.

OSR 25-82-W(4-89)
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- Task 2 - Development of a Mix Design and Emplacement Details for the
Vault Cell Caps.

The report that was issued on June 15, 1990, which detailed a varicty of different vault
capping concepts has provided the needed information. Currently we are planning to
cap the cclls as soon as they are filled with saltstone with a self-leveling type of
concrete. Once all six cells are capped (and the rolling roof removed), the final concrete
roof will be placed. It is our request that the focus of your effort be in the development
of this concrete mix and the details nccessary for the placement of the cap. The mix and
placement design should be compatible with the concepts presented in the June 15

report. The primary criteria for this cap which was specified in the original contract
(Section 6.1.1) has not changed.

The development of a more detailed design for the final concrete roof is certainly of
interest, but should not be pursued under this contract. It is our intention 1o write a
separate contract for this service.

The other items that were requested in the contract have been completed and have met (and
often exceeded) our expectations. It has been a pleasure working with you and we look
forward to working with you again in the future.

ir:ccrel\y, _ﬁz"\ CJMM /’/ %ﬁ)’fjﬂ/?é//\

&

Dennis G. Thompson Chris A. Langton
Defense Waste Processing Facility Savannah River Laboratory
Saltsone - Tecnical Interim Waste Technology

Attachments



ATTACHMENT 1

VAULT CRACK MAP #1
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ATTACHMENT 2

VAULT CRACK MAP #2
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CRACK MOVEMENT #1
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WESTINGHOUSE SAVANNAH RIVER COMPANY
INTER-OFFICE MEMORANDUM
EEDB904R9

"Z"- Area Crack
Strain Gauge Measurements
Retention: 3 Years

April 27, 1989

TO: R. SPRAGUE, 704-2% >ﬁl/6

DWPFWE
FROM: K. PYTLEWSKI, 730-A ‘K,cf?? Copy DS
EQUIPMENT ENGINEERING DIVISION LS

Gj%GiﬁELLI, 730-A

EQUIPMENT ENGINEERING DIVISION

"Z-AREA" VAULT WALL CRACK MONITORING

Background

Strain gauges were installed by the Equipment Engineering Division
across vertical cracks in the concrete walls of the Z-Area $1
vault. Gauges were placed over cracks on the east, north and west
walls. The location of the vault and relative placement of the
gauges is depicted in Figqure 1.

The purpose of the project was to measure an approximate strain of
the cracks in the vault walls induced by daily environmental
thermal cycles. This strain information was gathered to assist
Z-Area Waste Management in selecting a coating with suitable
elastic properties for sealing the existing wall cracks.

Results

Measurements of the expansion of a crack is not a standard strain
gauge technigque. In these tests, the strain gauge element is not
in contact with any material at the crack opening. The total
measured strain is the strain in the sensor element bridged across
the crack plus

the strain of the element in contact with the concrete. As a
result, the calculated strain values are estimates.

An attempt was made to use a larger gauge so that the void space
was small in comparison to the sensing area of the gauge. This
technique could be further developed to reduce error in the

measurements by use of a gauge larger than used in this program.
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Measurements of strain were taken for at least 3 daily temperature
cycles.

Results show the east wall to have the least temperature range
at 6 ¥. This is preobably due to the short exposure time of this
wall to the sun. The north wall had a temperature range of 15 F.
The west wall had the greatest temperature range at 30 F. A1l
measurements were taken during late November/early December.

The fellowing table gives actual data of temperature range and
strain readings.

Fast wWall North Wall West Wall
Temp Temp Temp
Range Counts Range Counts Range Counts
6 F -85 11 F =239 25 F -365
1F -13 9 F -210 21 F -553
6 F -57 15 F -1 30 F -600

Applying the corrections and calibration factor, the final strain
readings are: :

Fast Wall North wWall West Wall
.0015 in/in .004 in/in .008 in/in

Since concrete does not follow Hooke's law, an averadge modulus cof
elasticity for concrete would be needed to calculate an
approximate stress.

Ceonclusions & Recommendations

1. The west wall of vault #1 has the highest temperature range.

2. Approximate concrete crack expansion on a winter day with a
temperature range of 30 F could be .008 inches. During spring
temperature cycles, when the daily temperature differential is
the greatest, strains may be much higher.

3. If an extended time period in monitoring crack expansion is
foreseen, strain gage techniques should be developed to predict
more accurate strain values.
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4. For an extended monitoring program, temperature indicators
should be cemented to the concrete walls to give accurate wall

temperature.

5. Nearly any elastomeric polymer system chosen to coaf the vault
walls will be capable of withstanding the strains experiencead
by the concrete.

M. Ebra-Lima, 773-A
. K. Formby, 730-A

z. Caveness, 730-A
J. M. Ferrell, 723-2

4. D. Scarbrough, 730-a
B. J. Eberhard, 723-A

cC:

W00
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OCTOBER 4, 1990
TO: DENNIS THOMPSON, 704-Z
DWPFT

FROM: PATRICK D. SCHNEIDER, 704-57
DWPFT

Z-AREA VAULT CRACK STUDY

. INTRODUCTION

A study was conducted to trace the movement of selected cracks on
the concrete walls of Vault #1, Cell #6 in Z-Area ( see attached
layout of Z-Area vaults for location ). The crack gap distance as
well as the ambient air temperature at different times during the
day were measured and recorded for several days. It was found that
the crack gaps do indeed increase and decrease in accordance to the

surrounding temperatures. Movements up to 0.007 of an inch were
found to occur.

lIl. METHODS

A method to measure the crack gaps was needed that was accurate
and simple -- meaning a method in which excessive or uncalcuable
errors would not be a problem.  Thus, direct measurement of the
cracks was chosen. A hand-held microscope ( see Figure 1), with a
magnification power of 50X, was obtained to increase the crack gap



size t0 a magnitude that was easily measurable. Figure 2 depicts
the viewers scale as seen through the microscope.

The microscope was first used to select cracks in the vault's walls
which contained gaps that remained easily measurable throughout
the crack's movements. Nine cracks in all were traced in which
three cracks were located on each of the three outer vault walls.
Each crack was marked and numbered for easy and accurate
documentation.

Once the cracks were selected, a part of the crack, which had
smooth edges to it, was chosen to be the study area. The
circumference of the microscope's plastic base was then traced out
on the vault wall in order to ensure identical placement of the
microscope over the study area each time the crack gap was
measured ( see Figure 3).  Also, marks were set on both the
microscope base and the traced circle, which were later used to line
up the two. These marks along with the traced out circumference
added to the precision of the study by ensuring precise placement of
the microscope over the study area each time a measurement was
obtained.

The ambient air temperature was recorded for each set of three
cracks contained on a vault wall by means of a temperature probe.
These temperatures were obtained from the same spot along the
vault walls each time. The temperature probe was allowed to rest
unmolested for a duration of time long enough for the readout to
stabilize. -

. RESULTS

Data on crack movement -- crack gap size and ambient air
temperature -- was monitored from September 25, 1990 untif
October 4, 1990. The data was obtained at 7:30 am, 11:00 am and

3:00 pm on various days during this period and recorded on the
attached data sheets.

The recorded data shows as the temperature changed over the course
of a day so would the crack gap size. The interesting thing about
the crack movement though is it appears that change in the crack gap
size is depended on the previous nights low temperature. This is
demonstrated by crack #1 in the west wall.  On 9/27/90 and then



again on 10/2/90 a daily temperature range of 35.8F was realized.
Even though the magnitude of this temperature range for both days
was the same, the crack gap movement was different. On 9/27/90
crack #1 of the west wall moved 0.007 inches while on 10/2/90
this same crack had only a 0.004 inch movement. This is a 43%
difference in movement over the same magnitude of temperature
change but over a different range of temperatures. This seems to
show that at a certain high temperature the crack is no longer going
to be effected and the same goes for a low temperature but the air
temperature never reached the low end of this scale.



4 4vod

SLINVA VIdV—Z 30 LNOAV

P# LTINVA

ono%u&.@“&”%%%“ro
X000
%%n“&o%”mmmnoo%%fono
SRR

9
255
X

g% 1140

g30I3INHIS "0 MOIHLvd

V4dV d3LviNo3y

9% L INVA

-1 4dN9l4




TRt TEL ¥ PEN SR AIPIN PVTE SN TR At L AT AT AL PO
et

Lraaviegale

AOQE SB gmz_cmmz X2t “ “mﬁ..om "ON ]l Leom:m.: SWOJYD UM

- .
. [ B T LY 2 S S PR NE R
FIETEEAS Ty T T TSR LA Ty P TR VAR A TEER Y

T RIRR ey .

QUO|E PBsn pue 3seq WO} PaAoWal 8q
, ued 3dodg 'SUCHE|NDIEI INOYLIM " SUOIS
¥ -IAp 100 £q .01 /1 Bulnsesw Joj} snoo
¢ dJeys ujjuswnisul sdaay by jo Ajus|d _
/ s)jlwpe aseq A3 ‘Bunjuisd ‘siaql) ‘sjejaw !
-+ Buynseaw 8JEUNS JO} 1U8||82X3"""aseq ..
. opseyd Jeao ul pajunow s s|anas buun
. .-.geaW yim 2adods 8z1S-19%20d ‘jnjamod

100" 0} sjusul
-aInseO 198110
10} 0d09S0JOIN

-~ X086 1S09-M07 MBN

je 01 ‘SpioA 'abeIaAeD
pajeJisnyjl se 8[aney
 saxewW "Wep ¥/ EX
'0B,, Joj |eap! Jusw
d ®oayd 'NUuEq AJan3
-Bunuid yui dieu
Jue s JojeJedwod sy,

ajonay 24

1 pasiAsy UHM
SINIL 2L
S314INDY I

HOLYHYdWOD
NI D1LINDYI

I i

[ Loy seaddeausreorin

NS

e e e

FIGI/(/?E a

jolw plepuels uipasn ‘555,009 .
ysap sy ‘AluQ ePdjed 0} 1de aJe S|elaiew ayj 8snedsq 9]BINJJBU} S9LIHBWOS 8JB SWALI YINs o W

| S}UBWAINSBAW [BIIUBYIIW D18 ‘sped [BOJUBY AW UBBIM]AQ sdeb ‘oiyse|d
piAIpUL 3RS 0} P9XI0| ' jaded se yans sjeuajew jo ssaundiul 2yl A193Jip pue A|[BNSIA ainsesu L
) 0sje ued 920°0S "ON -0 ajqissod 1 axyew ede , 200" 01 .00 sauy| ja|jesed Jo S3L3S
ipe ajlon Jusedsuell - (3) 9]e2s UOSLEAWOD SSAUNIYI 3Ui Si 31018 ay) Jo 94njeaj {e1oads v i

mmneattBRI 18DUN DBAJ 0] ASE3 ]| SBXEBW YOIUM



U ATIHLVY G

o=HINI 1000 0L LNIWd"NSvIW 103810
Jauds08JIW XO0G 40 3701144 ONITHNSYINW

FI&MEE i~



dol NG T HUTHLYd

C# AIVE
VM L5 dM

yd

/

ADVHD LINVA U410 155 v 40 MAIA dN NMO'IE

FI& UurE s



VAULT CRACK STUDY

DATE 9/9’?5 / 70
o/

EAST WALL

CRACK #1 CRACK #2 CRACK #3

WEST WALL
CRACK #1 CRACK #2 CRACK #3

SOUTH WALL 7
- CRACK #1 CRACK #2 CRACK #3

11:00

3:00




VAULT CRACK STIUDY

DATE 7/4bcy/9g

EAST WALL

CRACK #1 CRACK #2 CRACK #3

WEST WALL .
CRACK #1 CRACK #2 CRACK #3

SOUTH WALL

CRACK #1 CRACK #2 CRACK §3




VAULT CRACK STUDY

DATE - 9/9?/?0

EAST WALL

CRACK #1 CRACK #2

CRACK #3

WEST WALL :
CRACK #1 CRACK #2

SOUTH WALL
o~ CRACK #1 CRACK #2

CRACK #3

CRACK #3




VAULT CRACK STUDY

DATE: 9]/98/90

EAST WALL

CRACK #1 CRACK #2 CRACK #3

WEST WALL
CRACK #1 CRACK #2 CRACK #3

SOUTH WALL |
CRACK #1 CRACK #2 CRACK #3

7:30E5

11:00




VAULT CRACK STUDY

DATE: /O////?U

EAST WALL _
CRACK #1 CRACK #2 CRACK #3

WEST WALL
CRACK #1 CRACK #2 CRACK #3

SOUTH WALL
- CRACK #1 CRACK #2 CRACK #3




VAULT CRACK STUDY

DATE:]9/2 / ZQ

EAST WALL
CRACK #1 CRACK #2 CRACK #3
7:30
11:00
3:00
WEST WALL

CRACK #1 CRACK #2 CRACK #3

11:

3z

SOUTH WALL
- CRACK #1 CRACK #2 CRACK #3




VAULT CRACK STUDY

DATE: /9/3//?0

EAST WALL

CRACK #1 CRACK #2 CRACK #3

WEST WALL :
CRACK #1 CRACK #2 CRACK i#3

SOUTH WALL
- CRACK #1 CRACK #2 CRACK #3




VAULT CRACK STUDY

DATE: / O/ L{/ 7o

EAST WALL

CRACK #1 CRACK #2 CRACK #3

WEST WALL
CRACK #31 CRACK #2 CRACK #3

SOUTH WALL
- CRACK #1 CRACK #2 CRACK #3
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