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OVERHEAD FLUID GROUTING TEST PROGRAM
REMEDIAL UNDERPINNING
MIDLAND UNITS [ & 2

EXECUTIVE SUMMARY OF TEST PROGRAM
A. Purpose of Test

To insure proper pressure grout placement on the permanent
underpinning piers, a series of tests simulating leveling plate
installations has been performed using different concrete surface
preparations, different methods for venting air, and different
grouting techniques for the placement of grout.

B. Summary of Test Results

All pressure grouted test plates provided a fully satisfactory grout
pad. None of the special surface preparations appeared to have had
any affect on reducing the amount of entrapped air. Multiple in-
jection points seemed to induce more entrapped air than the single
injection point. An expanded metal/leadwool forming system had more
disadvantages than advantages. The performance of the Masterflow
#713 grout and the equipment used all proved to be more than
adequate for these tests,

C. Summary of Conclusions

The pressure grouting with Masterflow #713 provided a quality
product equal to or better than drypacking with Masterflow #713.
The cverhead pressure grouting of steel plates can successfully be
performed using conventional materials, equipment, and methodology
already available and in use on the project. Successful pressure
grouting can be accomplished using a single centrally located grout
injection point thru the steel plates and by bulkheading around the
periphery of the plate with wooden forms.

IT. SCCPE OF TEST PROGRAM

A. Objectives

l. To determine the quality of a grout pad that can be achieved by
overhead pressure grouting. Of particular concern was the
minimizing of voids created by air being entrapped in the grout
at the interface between the existing concrete surface and grout
surface

2. To determine the optimum methods of surface preparation,
formwork and grout >’ icement.
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II SCCPE OF TEST PROGRAM

B.

Location

Testing was performed in a portion of the northeast corner of the
Midland Jobsite Poseyville Laydown Area.

Test Facilities

The simulation of actual conditions whica exist under a structure
being underpinned was accomplished by utilizing concrete blocks
(crane counter weights) cribbed by other concrete blocks to create
two test bays. (See Exhibit D - Photographs #1 and #5).

Personnel

The Mergentime personnel during grouting consisted of four (4)
craftsmen, a foreman, and a superintendent. The drypack crew
consisted of five (5) craftsmen, a foreman, and a superintendent.

In addition to the Mergentime personnel, observers were present from
Bechtel's FSO Field engineering and MPQAD for all of the grout
placements. Part time observers included Mergentime Field
Engineering, Stone & Webster Independent Assessment Team, U .S.
Testing (for testing) and Consumers Power Company.

ITI TEST PROCEDURES

A.

Layout of Test Plates

Eight (8) test plates were laid out four (4) in each of the two
simulation bays. The north simulation bay test plates were
installed to test a multiple injection point system of grout
placement under varying bulkheading and concrete preparation
conditions. The South simulation bay test plates were installed
to test the single grout injection point system with various
concrete surface preparations. One plate was formed on three
sides and drypacked with Masterflow #713 as a comparison to the
pressure grouting techniques. (See Exhibit #A for Crouting Plan
Arrangement) .

Description of Test Plates, Formwork, and Surface Preparation Area*

All test plates were made of %" x 3'5" x 5'8" steel plates and were
held in position by eight (8) 3/4" diameter Hilti kwik bolt
expansion anchors. The plates were positioned IX%" beneath the
concrete slab by means of short pieces of pipe sleeves placed over
the anchor bolts. The sleeves also facilitated easier test plate
removal. The steel test plates were sized to represent the maximum
size anticipated for actual conditions. 1In addition, four plates
were notched to represent the worst geometric conditions
anticipated. The concrete underslab surface was lightly greased

*Also see Exhibit A and Photographs #9 thru #12 of Exhibit D
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TEST PROCEDURES (Cont'd)

with Union 76 - Multipurpose grease. This was used as a bond
breaker. The grease was brushed on with a 2%" wide paint brush with
%" bristles. The underslab concrete surfaces above each plate had
a combination of surface preparations consisting of grooves cut in
the concrete, forming either a figure X, H, or 3 parallel liues or
no surface preparation at all. The cut grooves were installed as
air venting systems with the grooves extending well beyond the
forming at the edges of the steel plates.

Test plates #1 thru #4 had four grout injection points down the
center of each plate. Plates #] and #4 were formed on four sides
(bulkheaded) with 2 x 4 lumber and were sealed to the underslab
concrete using a silicone caulking. Plates #2 and #3 were bulk-
headed using expanded metal backed with leadwool packing. This
system of bulkheading also required 2 x 4 framing to retain the
expanded metal. In addition to these cut grooves, the 2 x 4
bulkheading had %" square vents cut into its top surface. These
vents were later plugged with wood plugs or leadwool. The backup
framing for Plate #2 and #3 had long slets approximately 3/4" deep
cut along its top edge to aid in the passage of air thru the lead-
wool packing.

Test plates #6 thru #8 had one grout injection point each. All were
conventionally bulkheaded with 2 x 4 lumber and silicone caulking.
Test plate #6 had an injection point at its center and the underslab
concrete was prepared by roughening it with a chisel bit tool to
simulate an (rregular surface. Test plate #7 had an injection point
at its center with a pipe extension which protruded up into a %"
diameter ho.e cored into the underslab concrete. This was done to
provide a pousitive means of limiting grout loss to the area of the
ccred hole in the event leakage resulted from failure of the injec~-
tion shut-off valve. In addition, an "X" groove pattern was cut
across the hole extending to each corner. Test plate #8 had one
injection point located 3" in from the northwest cormer. The
underslab concrete was left in its original condition.

Test plate #5 was drypacked utilizing Masterflow #713 grout. This
test plate was bulkheaded on the noith, south, and east sides with
all drypacking being done from the west side. In addition to test
plate #5, two additional drypack test plates were prepared from this
same location and they were numbered 5A and 5B. Test plate #5A was
made with Masterflow #713 grout mix while test plate #5B was made
using a l:1 ratio sand/cement drypack mix.

Description of Grouting

The flowable grout used was Masterflow #713 mixed in accordance with
Mergentime Grouting Procedure MCP 15.000 (See Exhibit D - Photograph
#2 and Exhibit E). Where multiple injection points were used,
grouting progressed south to north.
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TEST PROCEDURES (Cont'd)

The grouting was accomplished usinz an Airplaco model #HG-5, hand
operated grout pump, in a five gallon plastic pail. The grout pump
was connected to the plate injection point by a flexible hose using
Chicago type couplings. Attached to the steel test plate injection
nipple was a shut-off valve and a Chicago type coupling. (See
Exhibit D - Photographs #4 and #7). Air vents were plugged only
after a good flow of grout passed through them. After all vents
were plugged the pump was used to apply and maintain a static
pressure of 9 to 15 lbs. until the injection point valve was closed.

U.S. Testing was present at the start of grouting and drypacking
each day and to take flow cone tests and to make strength cubes (see
Exhibit D -~ Photograph #3) for verification of material character-
istics (see Exhibit C). It should be noted that no curing was
performed on the grout test pads and that they were all stripped
within approximately 20 hours of being placed.

Post Test Observations

11 test plates were removed the day after placement. The grease
bond breaker worked well, however, most test plate grout pads were
cracked or otherwise broken during the process of removal.

The results of all test plates grouted with Masterflow #7123 were
satisfactory. The utilization of various patterns of specially cut
grooves in the underslab concrete appeared to have had no influence
on relieving entrapped air. In certain instances air bubbles were
entrapped continuously across a cut groove. The larger (over %"
diameter and 1/8") air bubbles appeared almost exclusively on the
plates with four (4) injection points. (See Exhibit D - Photograph
#27). Siuce the first injection point generally filled the bulk of
each test area it appears that these bubbles may be portions of a
larger bubble that was formed when grout was placed from a previous
injection point. There is no definite pattern on entrapped air
bubbles other than they appear to be radially oriented about one or
more of the three subsequent injection points.

Both the wood form and expanded metal/leadwool bulkhead methods
effectively contained the grout and provided adequatec avenues for
escaping air. The wood forms left a neat uniform grouted edge while
the Expanded metal/leadwool created a void area approximately 3/4"
back from the test plate edge. (See Exhibit D - Photograph #28).

The wood plug system used to plug the bulkhead air vents worked well
at all locations where it was used. Although the leadwool plugs
were satisfactory, in some locations they were pushed as much as
3/4" to 1" into the grout pad itself and thus leaving a void. Also
leadwool was used at Lhe only two vent areas that showed evidence of
grout leakage after grout shut-off.
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Minor dripping of a clear amber fluid was noted from all pressure
grouted test plates, starting at approximately half way thru the
grouting t‘me period and extending well beyond completion of grout-
ing. This was apparently bleed water and a visual inspection of the
pads could find no damage or voids as a result of the fluid.

E. Test Results

Plate Grouting Grouting Plate % of Remarks
Voids
No. Time Pressure Deflection Over
X" @
1 35 min. 13 psi 3/16 to 1/4 0.9 Many small surface bubbles
noted
2 27 min. 12 psi 3/16 to 1/4 0.5 Contained large and deep
trapped air pockets
3 39 min. 15 psi 1/4 to 3/8 0.7 Contained air bubbles
apparently formed from
subsequent injection points
4 40 min. 9psi O to 1l/8 1.2 Contained large shallow air
pockets
5 1 to l% hr n/a None 14.0 Poor consolidation at east
(DP) edge of pad
5A Not Avail n/a 3/16 to 1/4 7.0 Poor consolidation at east
(DP) edge of pad
5B 2 to 2% Hr n/a 3/16 to 1/4 0.1 Actual Void Area is 2.57%
(DP) When Lost Contact Arca is
Included
é 25 min. 12 psi 1/16 to 1/8 0.8 Experiencad No Problem
Filling Irregularities
Chipred Into Concrete
Surfaces
7 20 min. 12 psi 1/8 to 3/16 0.5 Appears to have had plate
movement during grouting
8 30 min. 10 psi 1/8 to 1/4 0.9 Poor consolidation appears

to have resulted form exces-
sive grout flow distance

*See Exhibits B and D for additional photographs and test results

evaluations.
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TEST PROCEDURES (Cont'd)

Dates of Testing:

o Plates | thru 5 were grouted on 6-28-83 and removed on 6-29-83
o Plates 5 thru 8 were grouted on 6-29-83 and removed on 6-30-83
o Plate 5A was drypacked on 6-30-83 and removed on 7-1-83
o Plate 5B was drypacked on 7-6-83 and removed on 7-7-83

CONCLUSIONS

All pressure grouted test plates provided a fully satisfactory grout pad
for transfer of loading into or from an overhead concrete structure.
Based upon the comparison of the seven (7) pressure grouted test plates,
it appears that the single centrally located iniection point type of
test gives the best product.

Test plate #7 had a special condition of a pipe extension of the injec-
tion nipple up into a 1%" drilled hole in the underslab concrete. No
advantages to this system were noted in the resultant underslab/grout
contact surface to merit further consideration.

Two drypack t. st plates were made using Masterflow #713 for comparison
purposes. Neither of these two test plates proved t» be better than the
pressure grouted test plates. Proper consolidation of the drypack on
the far side of the test plate ard behind anchor bolts appears to be the
weak areas for these plates. A third drypack test plate was made using
a l to | sand/cement ratio which proved to be the best test plate except
for a loss of contact area in the northwest coraer, apparently a result
of the plate moving during final stages of drypacking.

One problem noted from the pressure grouting and from two of the three
drypack test plates, was the elastic bowing of the %" steel test plates
resulting from the induced pressures. The least affected pressure grout
test plate was #4, on which grouting was stopped with a static pressure,
indicated at the grout pump, of approximately 8 to 10 psi. All other
plates were stopped at static pressures of 12 psit*. It should be noted
that only eight (8) expansion bolts were used to support the test plates
and that no attempts were made to restrain or limit plate deflections
(bowing). It should also be noted that the static shut-off pressure was
measured on a 0 to 60 psi pressure dial attached to the grout pump
discharge. (See Exhibit #D - Photograph #4). This static pressure
includes approximately six (6) feet of head between the gage and the
overhead test plate. Consequently ten (10) pounds per square inch
pressure at the gage should mean four (4) psi actual pressure within the
grout bed itself. Thus it appears that minimal pressure (sufficient to
force srout to flow out the bulkhead air vents) is all that is necessary
to achieve grout placements.
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CONCLUSIONS (Cont'd)

An observation noted was that the pressure gage attached to the grout
pump indicated high pressure peaks during the initial stages of pumping.
This pressure could not have built up under the plates, since all the
vents were open during this stage of pumping. This "peaking" was due to
a combination of rapid pumping and line losses during the initial
filling. As the vents were closed and pumping slowed, the pressures
stabilized in the line, reflecting pressures actually transferred to the
grouted plates. (This "peaking" phenomena will be a consideration in
gage range selection in permanent pier grouting.)

No advantages were noted by use of the expanded metal/leadwool system
over the more conventional wooden bulkhead system. A major disadvantage
was, however, noted in that there was a definite loss in available grout
pad size in the leadwool system. Consequently production plates utiliz-
ing this bulkhead system would require larger sized plates to makeup for
the lost grout pad area.

The Union 76 multipurpose grease was used as a bondbreaker on the
underslab concrete surface and performed its function. The use of this
grease as opposed to normal pre-soaking or the use of the weld crete
could be expected to result in a larger amount of air entrapped in the
grout concrete contact surface due to the grease being impervious and
thus not allowing any air to be absorbed by the concrete.

On the whole the amount of small air pockets noted were about equivalent
to what might be expected on a vertically formed surface poured with air
entrained concrete. A quantitative value for percentage of lost contact
surface, due to air or just no contact, was determined by physical
measurements of the void areas larger than %" equivalent diameter. The
results of these measurements for plates #1 thru #4 and #6 thru #8 show
a range of from 0.5 percent to 1.2 percent loss. Inclusion of all void
areas less than '/4" @ should not amount to any more than double the
values calculated or in other words a maximum of 2.4 percent loss in
total.

The hand pumping of the grout was a satisfactory method for placement of
the grout. It was an easy method to control the placing of grout as
well as being mobile and requiring little in the way of support
facilities or maintenance during placement.

The Masterflow #713 grout proved to be an acceptable mix in terms of its
net physical characteristics as well as the finished product. It should
be noted that although the Mergentime Procedures for grouting (MCP
15.000) ard drypacking (MCP14.000) were utilized as guidelines, absolute
adherence was not expected, nor was it guaranteed by quality control
inspections. In particular, no bonding to existing concrete was
desired, no grout placement plan was utilized, and no attempts were made
to properly cur« the test plate grout pads.
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CONCLUSIONS (Cont'd)

It should be noted also that the expansion anchor bolts were installed
at varying depths and in several instances spacer washers had to be
utilized in order to tighten the nut without bottoming out on the the
threads.

The bowing or elastic bending of virtually all of the test plates was to
be expected, but should not be a source of concern. Bowing of the test
plates showed up on both the pressure grouted plates as well as the dry-
packed plates. To date, no problems have been noted in the Auxiliary
Building Underpinning work with drypacked leveling plates. Bowing of
pressure grout plates will not be a problem either since the bowing can
easily be eliminated by the installation of plate bracing before grout
placement.

RECOMMENDATIONS

Utilization of leadwool as a form of bulkheading for pressure grouting
should be kept as an option for areas where the more conventional wood
bulkheading can not be utilized. There may be instances during
grouting where the use of leadwool will provide the best and most
reasonable means of stopping grout movement. Care will still have to be
exercised to ensure that use of leadwool does not reduce the required
effective bearing area of the grout pad.

An option, although not tested, that should prove equally as good as the
single injection point system would be a dual injection point system (At
1/3 points down the center of plate). This system would use two grout
pumps both of whicl are pumped either simultaneously in a manner so as
not to form air pockets/bubbles as noted in Section III D of this
report.

Grouting pressure should be kept near the minimal required to obtain
grout flow through the air vents. To avoid pussible plate bowing or
excessive bracing of plates, slow stroking of the handpump to eliminate
impulse lcading should be utilized.

SOTP/work3



OVERHEAD FLUID GROUTING TEST PROGRAM

EXHIBIT A

GROUTING PLAN ARRANGEMENT



NeRTH

Sovrs Bay—>

ﬁ 4 .
- —
— o . ed -
o - -5 . - / v P g
-

T 9 ey
- - v - 2. / ¢

3
e
©
,qv._,.’ ;‘1 A -.:;?— A’ - e o
~ ———
|

Lrogewmen = A Sheel 1+ A

N

LYY

T
\
—GL‘)'{A‘
Tl
|
=.
!
|
-
|
t

P - —— ;
ks S o Iy CENCE
. . e -q:"e_r d}—- —-F_°

L =
‘(*rvf.wvo

£LAIS8 -
¢ TR
LTy

T+ op | AT g e

E ok \ /T i
% 3 g
/A B
— dp Y -

35" TYP.

NPPE AT CEATER #F T

o - I

G_
ao-

‘-

x
X
o= 78 t :m‘::uu:‘w PaTe {

" @ coRg Kol 37 DEEP

‘ sepr VAIES "b: i
= R PASSALEWAY | @ cEnvrER = o %
sy A (e ‘Msmc the RAnit fen
Tesr Rare LocArisv WNemBEX



(—._—————mwr—m?ﬁ—ﬂ'l—v
.. . FoRMwo=zy

PLae No. FoM WOorK,

woob FormS CautkED w/ Sruitomng Caver,
R i '

L
"5-1_?"!—._'5 P. ua'w

EXPMDED METO Sc,zé.E»J u/u:: (ST, 7 7. ¥ :

EXPANDED Mémar. ScREEN wigans Woo

WOoOD FofaS CAVEED w/ S tond. Caonin

WEOD FORMS Limi LED ~/$/ucavé. Cauvx

/
Z
E
4
s woots Fanms (D2vPace Dure)
B
7 WOOD FmS CAUXED w] Siucome Crves.
8

WOooD mrmsS CorLED w/ Siuconé. Cave ik
NOTES

A Al DLATES WITW TUE. BXCEPTNY oF NO. § Wikl Have.
12, VENT HOLES 3BETWEEN TIE Sl aud TRE ToF
OF TVE ToRM  SvemLY SPAED ARousDd TE PERIAETER. -
B THE. PIATE.. TRESE Hoes witl B2 Puussed
WITH wooD WwuenN A STEaDYy STEAHOR &ReuT™ .

Fows F2am TREM,

2. ALL PIATES wikl 3£ PRESIVEE. 420uTeD Y ULavd PusmpP
WITY TUE ExcEPTIoN OF PLde NO. § wid wie Re
DRYPAceD.

3. S5uad ar2A T BL LRIITED oR. TRYPALKLED ALANCT wWide
BE CREASED Foll. TASY ReEMevaAL OFf PLATE avvds
GRovT DAYy PACK.,

4. Grour|Dayrate. wiw e Masrerssow 13,

S BT ExPaas o ACEDRAS WILL BANE A SMmOooTH PhAL
SEEVE ON TUEM BETWeLw TLE LEYELAG PR 4D
MRE SLAR T TERMT SASY 2EMovael. o TEL
PaTe MUy 6RouUT[DRNRACK

6. Au SAD SURFACES TO BE GROUTSD [DRYAMLED
Witk BE PREFPALED BY ReMoviib SUREALE.
LAATAMCE, wiTH A WRE BARVIH WiTh Tas
EXCEPTION) CF THE S(aB (@ PWUTE. NO. & wrned
WILL. BE. T2obuEveD wit A HILTT DRl wfcmss=Th,

7. PLATE NO.T itk HAVE &0 ADD Monval. TAEE of PIRAS ATHLUED
AT TOE NPPL PRojecTive vp ivie A Dricc Eb Cao TV



OVERHEAD FLUID GROUTING TEST PROGRAM

EXHIBIT B

FIELD EVALUATION OF VOID AREAS
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PLATE NO. 1

Peripherial bubbles about nipples?
No (Peripheral bubbles

#1 (South) from #2over hole) #3 No
#2 Yes - Towards #! #4 (North) No

Air noted in underslab notch grout projections? Yes

Grout leakdown at air vent holes? _ No, but lead wool hole plugs

exst "

Noticeable general air bubble pattern?_ Yes

Visual interpretacion sketch (no scale): . —
— Full contact surface
areas (all plates)

| Areas of less than full
| contact containing small
s | air voids. The densities
| of the small air voids
: are not indicated.
' (Pressure grout plates only)

| Porous and/or less than
full contact areas.

@ — In jection point nipples
~ Qut grove patterns

B Anchor bc¢lt holes
(8 each per plate)
o~ = Noticeable air dubble chains

y— Void areas deeper than 1/8"

i o Void arcas /8" or less deep

N

Calculated void area in excess of 1/4" @ nominal sizing = 0.9%
percent of surface area.

General quality evaluation of grout/concrete contact area.
North %: Poor,(satisfactory, good, excellent
South 3: Poor,(satisfactory)) good, excellent
General evaluation of test plate: For some reagon, this plate nas
a lot of little air bubbles and they form chains of flow linss.

This is by far the worst of the plates (#2, #3, & #4) placed on
same day as far as general arpearance and numbers of small bubbles

are concerned. 'he cut grooves appear to have had little, if any

effect on the pattern of these butbles. This was the last plate

done on this day.
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Air noted in un , _ 18 7 Ming

srout leakdown at air vent holes?

lLeadwool/exp. metal bulkhead

Noticeable general air bubble

Visual interpretation sketch 1
. LEGEND

-t Pull contact sur‘ace
areas (all plates

Arsas of less than full

contact containing small

air voids. The densities
-t Of the small air voids

are not indicated.

Pressure grout plates onl;

Porous and/or less than

v

—— full coOntact areas.

ection point nipples

At grove patterns

Anchor bolt holes
3 each per plate

- __ = Noticeable air bubble
> -

‘/ = Y0id areas deeper than

-
) 5 === Void areas 1/8" or less

[~

nominal sizing =
percent

ceneral quality evall \ contact area.
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6.

7.

PLATE NO. 3

Peripherial bubbles about nipples?

#1 (South) No #3 Yes, 4 deep approx. 13" long
#2 Yes, one (23" x 13") #4 (North) Yes, shallow & minor
Air noted in underslab notch grout projections: Yes, minor
Grout leakdown at air vent holes? n/a
Lead wool/Exp. metal bulkhead
Noticeable general air bubble pattern?_ Yes, minor
Visual interpretation sketch (no scale): LEgEND
/ - Full contact surface
| areas ‘all plates)

| Areas of less than full
| contact containing small
-lur voids. The densities

of the small air voids

- / £
are not indicated.

& | (Pressure grout plates only

| Porous and/or less than
full contact areas.
Q Q (>

® - In jection point nipples
/ . Cut grove patterns

-~
- @ - ‘nchor bolt holes
(8 sach per plate)
g Noticeable air bubble chains
Y Y y- Void areas deeper than '/8"
o

o - Void areas '/8" or less deep

Calculated void area in excess of 1/4" @ nominal sizing = 0.1%
. percent of surface area.

General quality evaluation of grout/concrete contact area.

North %: Poor, satisfactory, excellent

South %: Poor, satisfactory, excellent
General evaluation of test plate:_ Overall grout/cement contact
surface iaAgood; however, the leadwool packing bulkhead undercuts

the grout pad so plate size would have to be increased. No
ncticable difference between the cut groove patterns,




PLATE NO. _ &4

leripherial bubbles about nipples?

#1 (South) No #3 No
#2 No #4 (North) Yes, one

Air noted in underslab notch grout projections?__ Yes

Grout leakdown at air vent holes?_No, one wood plug too deeply

inserted, though.

Noticeable general air bubble pattern?_ Yes

Visual interpretation sketch (no scale):

LEGEND

———— e

Calculated void area in excess of 1/4" @ nominal sizing = 1.2%
percent of surface area.

General quality evaluation of grout/concrete contact area.

North 3: Poor, satisfactory, excellent
zood)

South %: Poor, satisfactory, § excellent

General evaluation of test plate: The wooden bulkhead with wooden
grout hole plugs seem to have worked guite well. No major

advantages noted for grooved half.

—= Pull contact surface
areas (all plates)

Areas of less than full
| contact ¢ontaining small
. | air voids. The densities
k _4 of the small air voids
are not indicated.
(Pressure grout plates only’

| Porous and/or less than
full contact areas.

@ — Injection point nipples
~ Qut grove patterns

Ancher bolt holes
(8 each per plate)

= = Noticeable air dubble chains
y_ Void areas deeper than '/8"

54, - Void areas 1/8" or less deep
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PLATE NO. 5 - Masterflow #713 Drypack

Peripherial bubbles about nipples?

#1 (South) n/a #3 n/a
#2 n/a #4 (North) n/a
Air noted in underslab notch grout projections? n/a

Grout leakdown at air vent holes? n/a -

Noticeable general void pattern?_ Yes

Visual interpretation sketch (no scale): LsaEne

- Full contact surface

e 'areas (all plates)
\\ | Areas of less than full

. | contact containing small

air veids. The densities

. Ve of the small air voids
are not incicated.
T s> .« oS5 " RN R ey oy
- & ﬁ Porous and/or less than
o © full contact areas.
@ — Inj ection point nipples
~. - Qut grove patterns
- p—— i v ,ncnor delt holes
s e (8 each per plate)
P~ p—— Noticeatle air bubble chains
: y_ Void areas deeper than 1/8"
ﬁ ‘ 4 ‘ ‘,;, w— VYoid areas 1/8" or less deep
N ——

Calculated void area in excess of 1/4" @ nominal sizing = 14.0%
percent of surface area.

General quality evaluation of grout/concrete contact area.
North } (EEEE) ory, good, excellent
South #: Poor, good, excellent
General evaluation of test plate: General appearance of concrete/
grout contact surface is lesser than the worst fluid pumped

grout test plate.




PLATE NO. 5A - Masterflow #713 Drypack

Peripherial bubbles about nipples?

#1 (South) n/a #3 n/a
#2 n/a #4 (North) n/a

Air noted in underslab notch grout projections? n/a_

Grout leakdown at air vent holes?” _n/a

Noticeable general void pattern? Yes

Visual interpretation sketch (no scale): Lagme

- Full contact surface

' areas (all plates)

[Arm of less than full

| contact containing small
G air voids. The densities

P «_,lor the small air voids
=D : |are not indicated.

' (Pressure grout plates only)

| Porous and/or ‘ess than
ﬁ full contact areas.

ES SRS @ == B SOREION DRARE Sipnien
~ -~ Cut grove patterns
@ - Anchor bolt holes
(8 each per plate)
LS ==~ J—— Noticeable air bubble chains

4/ — Void areas deeper tnan 1/87

& 4 ? g 5\, - V0id areas 1/8" or less deep

Calculated void area in excess of 1/4" @ nominal sizing = 7.0%
percent of surface area. .
General quality evaluation of grout/concrete contact area.

North 3: Poor, satisfactory,(Zood) excellent
South %: Poor, (satisfactory) good, excellent

General evaluation of test plate:_ General appearance of contact

surface is not as good as best pumped grout test plate, but

as guod as the worst.




7.

PLATE NO. ©B - Sand/Cement Drypack

Peripherial bubbles about nipples?

#1 (South) n/a #3 n/a

#2 n/a #4 (North) n/a

Air noted in underslab notch grout projections? n/a

Grout leakdown at air vent holes? n/a

Noticeable general void pattern? No

Visual interpretation ske.ch (no scale): p—
Full contact surface
‘areas (all plates)

. ¢ Areas of less than full
£ ' ® leoumt- contatning small
e air voids. The densities
4 of the small air voids
are not indicatec.

d . ! (Pressure grout plates only)
TR
Loss oFLon
peesr VELY | Porous and/or less than
Samcoo full contact areas.
, l ‘ "
/‘/4'"”] Y e, @ — Inj ection point nipples
o™ P K i S~ — Qt grove patterns
@ &£ i
AsTe Vord P — Anchor belt holes

(8 each per plate)

o=, = Noticeable air dubble chains
%E \ e

, y Void areas deeper than 1/8"

® » & & 2} — Void areas /8" or less deep

SAD/CEM e T Bk SiacE0 o

Calculated void area in excess of 1/4" @ nominal sizing = 2.49%
percent of surface area. Neglecting lost contact area = 0.1%

General quality evaluation of grout/concrete contact area.

North %: Poor, satisf:ctory.(ﬁood) excellent
outh ¥: Poor, satisfactory, good, (€xcellent)

General evaluation of test plate: Good sound plate, most voids were

in surface paste only. Test plate was solid, however, it appears
that some, if not all of the West side anchor bolts have slipped

some in the final stages of packing. Basic grout pad tiickneas
is 13", but West face is 1 3/4" at N&S ends and 2" at midpoint.

This is probably when large lost contact area was developed.




PLATE NO. 6

Peripherial bubbles about nipples?

#1 (South) n/a #3 n/a_
#2 n/a #4 (North) n/a

e

Air noted in underslab notch grout projections? n/a

Grout leakdown at air vent holes? Yes, at 2 locations, both are

_lead wool plugs (3" x 2") at North end east plug & 12" x 1" at
East side north middle plug , both are shallow depressions.
Noticeable general air bubble pattern?_ Yes, minor
Visual interpretation sketch (no scale): LecEnD
Pull contact surface

"-7 | areas (all plates)

 Areas of less than full

: | contact containing small
] |air voids. The densities
1 of the small air voids
are not indicated.

Porous and,or less than
full contact areas.

R:J _‘Q ..// 6)@8 (Pressure grout plates only)

~"_ v / ® @ — Injection point nipples
LT 2 S~ .~ CQut grove patterns
AL @ — Ancnor bolt holes
Wk | (8 each per plate)
& oy \ p— Noticeable air bubble chains

A e \ &/ — Void areas deeper than 1/8"

’ * 5} - Void areas 1/8" or less deep

Calculated void area in excess of 1/4" @ nominal sizing = 0.8%
percent of surface area.

General quality evaluation of grout/concrete ccntact area.
North }: Poor, satisfactory,(good) excellent
South ¥: Poor, satisfactory,(good) excellent

General evaluation of test plate:_The scarrified contact surface

is so irregylar that it is hard to evaluate with gr -
_grooved test plates. ain, the lead w
into grout slab at approximat bn

this appears to be one of the better lookingless flawed test plates.
~




wn
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PLATE NO. __7

Peripherial bubbles about nipples?

#1 (South) n/a #3 n/a

#2 No #4 (North) n’‘a

Air noted in underslab notch grout projections?__ Yes

Grout leakdown at air vent holes? No

Noticeable general air bubble pattern?_  lies, minor

r

Visual interpretation sketch (no scale):

Calculated void area in excess of 1/4" @ nominal sizing

percent of surface area.

LEGEND

- Full contact surface
| areas (all plates’
| SR |

Areas of less than full
contact containing small
air voids. The densities
 Of the small air voids
| are not indicatec.
(Pressure grout plates only

Porous and/or less than
full contact areas.

@ — In jection point nipples

~ -~ 2ut grove patterns
B s Anchor bolt holes
(8 eacnh per plate)

" Noticeable air bdubble chains
y ~— V0ig areas deeper than 1/8"
-

;) » == Void areas 1/8" or less dee:
>

0.5%

Generzl quality evaluation of grout/concrete contact area.

North 3:
South 3:

General evaluation of test plate:

Poor, satisfactory,
Poor, satisfactory,(good) excellent

good

excellent

The expansion bolts on the East

side appear

to have pulled or never were snug at 1;".

Grout

pad thickness increased up to 2i" nominally. Overall evaluation

is as good as plate #6.

No advantage noted due to fountain or

cut grooves.




wn

PLATE NO. 8

Peripherial bubbles about nippies?

7 n/a

LS ]

1 (South) n/a #

3 A

#2 n/a #4 (North) No, (in West corner

Air noted in underslab notch grout projections? _n/a

Grout leakdown at air vent holes? No

Noticeable general air bubble pattern?__Yes

Visual interpretation sketch (no scale): LEcEND

{ = Full contact surface
areas (all nlates

. I Areas of less than full
' . J contact containing small

[ ] . « air voids. The densities

‘ 2 . {4 of the small air voids

et s LS ' y ¢ ' are not indicated.

- - 2 ‘ 3 \ Pressure grout plates only

\. " a “ F
e - g } Porous and/or less than
. R < full contact areas.

@ — In_ection point nipples

//\ R /\‘ “~ _— Qut grove patterns

/ r ' ° Anchor bolt holes

P
// y, . : / T 8 each per plate

o P 4 Y & o~ Noticeable air Subble chains
<. s y —- Void areas deeper than '/8"

@ . / F bl . 5 == Void areas 1/8" or less desp
- A . : & L

falculated void area in excess of 1/4" Q@ nominal sizing = 0.9%
percent of surface area.
General quality evaluation of grout/concrete contact area.

North 3: Poor, satisfactory, (Bood, excellent
South 3: Poor,/satisfactory; good, excellent

General evaluation of test plate: General condition evaluation is
that this plate is no worse than plate #1. One injection nipple

in the corner gives a lesser quality product than one in the
middle of the plate.




OVERHEAD FLUID GROUTING TEST PROGRAM

EXHIBIT C

LABORATORY TEST DATA



0213-1

G.

BECHTEL POWER CORPORATION

MIDLANG NUCLEAR POWER PLANT JOE 7220
REPORT OF NON-SHRINK GROUT TESTS

INFGENATION

TEST ONLY

I3A.
PLANT onq

1.Placement lfommcauon

e
Lot Nc&w Exp. Date: iﬂ_

2. Date Placag

L-28-83

Non - O (72404 ( N cq\
3.Placement Ldcation

ossy SIS Lad Qoo Hesd

Source

Mun.m%ﬁ, Aamgmi x ¥ £
o Y 8 List

Grout Srand & Type
MasTectn. IdFeS

) dlnc2a e F/gg.) /3 Frow dno

32. Specimen 3ize

37. Remarxks

4, Mix o 7.Required Streagth
23 [rod) Sacux B O Yes 3 No <oco PSI A28 _ Days
8. Test O8ta At: e 9. Stopwatch alibration Oate
LY TISTIT N frizgonte Sov Joud mes 73 E wili 283
10. Flow Lata - ) lux (Sec) 11. Flowcone Calibration Date
Ne. 1L No.2_22:L No. 3__JL/ Average __2'.-_:5_ Sec 224 Z-22-323
12. Thermometer Calioration Date 13. Temp.: Grout 14, Temp.. Air 15. Imitials
211 ?-5$-83 Lol 'r &7 ' | Loy SF (2880
76. Initial GCuring Thermometer Calib. Date 17. Time of Testing 18. Time of Molaing
780 10-2-23 /33 Hrs at ___L_Blg- /343 Hrs
19. Initial Curing *E8FM=g-34—g8 IS¢ (-28-83 20. Stripped ASTM=C108~758 21. Initials
/ ¥ To 77 " G-25-83 N/ wrs | SF 4-29-8s
COMFRESSIVE STRENGTH DATA ASTM=C~108~73 )
22 Z3. 24. 2. |2e. 27.  |& 200 O Cure  31.
Specimen Date Date Total Load
Identitication Molded l Testead | AS° in Pounds ’QA:..”.‘,JQ;?:,‘"L: L Fleia| Lag| Strength PSI
2164 — 2491 lo-23-831 7-/-8 19730 252 | 4o |n | 15| 4185
1 2492 [ 1 3 ket az | 40 (O 1) . ebs
\ 2493 ‘ 3 eSO 2z | 40 (AL |3 | 413
B Bl o |9 sF
Average -2 -gz‘l 3
! 2499 2-5-331 7 25,200 lx | 40 |A1/ 161 &
/ 2495 | 7 7 204,150 lava | 40 1AL/ 1L | 6 538
I 2954 I } 2 246,300 12x2. | 40 | A 1| b b,
v ’ ' b ol
.lb{“"'“ b-22-23 7-5-83 7 4 - fl 6,970

3 2 = 2° Cube : Qther Nau - ‘,}c"ﬁtu me
33'Aq. 34, | 385, E
hecked B : :
(Days) | TO%t99 BY e v Reviewed by Q.C
- < 444
=2 =z SE 7~z§s
> %5
7 (RTB) ke |96 74 2%
38. Laporatciy Supervisor Signature 38. Oate

Type of Breaks: A-Cone. Mortar Failure

C=Shear. Mortar Failure
QCF=-T4

2v. 1

E - Other




PR 7T UNITED STATE3 TESTING COMPANY, INC. CEs
.. P  TRAIMMNG= ZNFO QLY L
TeTT IOSATION: POSEYVILTE  LANDIWN AREA DATE _G-J8-2 3

MASTERX FuicDELS

CENTIT IDENTIFICATICH: _ANJ4 - Q A4 /uyNG GROUT TYFS: /23 FLow GRIuT

MAESTER FLOnd

.
. g — - ———

. F10¥4 DATA CRN-C-611-80/QCP-18

Test lumbter # ' 2 ‘ 3 ' 4

Set tumcer # E ”:.T/. L J| l

Tize of lampie ' j_}i/l l /3 3/ ' l

Amtient Temrerature (°F) “> 3 . £ | |

Grout Zag Temperature (°F) | 9 q ' ‘;:L ‘ l

wazer Temgerature (°F) ' L2 | g ' l .

miy Temperature (°F) l 7;3' | A I '

slow 2asa

Tizzt (zes.) ' QL?/ | 9. , l

Sescnz (zec.) l 423, 4 l 2.1 | » |

Tnirz (zes.) | | 3. | I J

(. (s2=) | | 258 | | |

Teszed Iy L;Sf: L‘,’,""’_— | sz :H-“ ol l

Sauizment Jacta " A o Lurmser alispasion Tue Zate

Tiow Ccne | 49y I 71-2A2-&3 '

Ther—cmeter | 271 | G-5-8 3 |

Stopwatea ‘ ;Q 9 5 | e 3- 34;3' J
Lot Number: 52443 Q 3 Expiration Date: 9-?&/ IR No. ﬁjk
struck off @ /43< Hrs. on é——Zﬁ.-“% R, after initial set.
Workability ended @ v /A Hrs. on ®IA

———— INFGRNATION

T NON- ACCEPTED GROUT

X BRoKE e ARNY TEST QNLY
‘( ”""'(‘J @ 139> Checked by: SF ﬁ\*\

Date:_ (7927 -~ aXb

MET 123W €-3-83

e —————

AP st booy
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BECHTEL POWER CORPORATION
MIOLAND NUCLEAR POWER PLANT JOB 7220

REPCRT OF NON-SHRINK GROUT TESTS

\

) INFORMATI...

k. TEST ONLY

1. Placement |dentification

2. Date Placesa

4
oA -- TRAININ G Lot Noo B2L42 Q3 Exp. Date: _.3‘_.'?‘/___ (-29-8 >
‘J.Puccmom Location
PDESEYVILLE LAYDOwWA AREA

13

A,
PLANT DATA|

Source

mERGENTIME

HAN D M xR

Grout Brana & Type

MASTER BUiLDERS MASTER Fiaow

“,3 Flow GEourT

4. Mix E. Clasa 8. 'Q List 7.Required Strength
/3 Fhiw GRreaT Iz O Yes ENo Y009 psi At_2 & _ _Days |
A, Teat Cata AL 8. Stopwatch Calipratior Date
MERGENTIMmE HA NOMmIXER
PESEYVILLE AAYDIw N AREAR A‘?SL — //'-3’3—;_3,
10. Flow Uata 11= me O lux (Sec) 11. Flowcone Calibration Date
No. 1.2 8.5 ne.2_24:7  No.3_29:3  aversge__2d -2 _sec %492 2-22-82
12. Thermometer Calipration Date 13. Temp.: Grout 14, Temp.: Air 15, nitiais
2 /| g.5.83 & 3 " w I v |SEiHé-29-2>
186, initial Curing Thermometes Calib. Date 17. Time of Testing 18. Time of Moiding
78 3 J)2-/6-83 2307 _vrs at Sags L3320 Hrs
19, Initial Curing ASTMeg=34=49 (4 4-29-F3 |20. Stripped ASTM=C108~75 21. Initials
*F To 78 oF f-30-83 At _02ZS Hrs | SF& 4-3o0as
COMPRESSIVE STRENGTH DATA ASTM=C~-1C9~T78
3T specimen  Po-0ste [P*Date P35 [2% Total Losd L 70g [C0-Cure  [31.
\dentification | Molded | Tested | A9° in Pounds L“a Qm”n!e' L [Fieia] Lag | Streneth PSI
G-16¢ .
2, cl4-20.8302-2.g31 3 | 14995 layai 4o |a | I3 3019
25/ 1 1 3 | 1450 aral 4o Al (2 s
| f
y 257 | | 3 | 144735 a2l volnl |3 | 369
G-lbfe v 4 S%
, Kersoe | 093 )7-2.-93] 3 330
o |
‘g 258 ] 9.4,-83] 7| 95°°° axaldo [A] 1 |w ]| 0359
n -
-~ a4
L 2530 ’ ! 1 | 9350° ayalv.0 | AL ‘ o ‘ 5279
G-1bb Y | Vs @)
e ¢-29.8319-¢-231 7 : 3 25 I
|32. Specimen 3SiZe 37 [emarks
g 2* 2 2° Cube — Other 4“0“ ACCEPTED GPOMT
33'A9. 34, 138, l
abard Tested 8y Dhocuoc Bv*.Revxeved by Q.C
- T8
3 | ﬁ? A3
M2 0
7 4D L€ 2.7.43
38, Laporatory 3upervisor Signature 39. cate

Glre-0213-1

Type of Sreaks: A-Core. Mortar Failure

C =Shear. Mortar Failure
QCF<-74 Rev. 1

E - Other




| UNITED STATZS TZITING CCMP.—‘«NY,VlNC. ‘ MBBMA'“ON
. y A
O ST IOSATICN: PYSEYVVILLE ‘;xgmu AReA :.x’tTEﬂJGNLY

; : MASTER BiU/iDEPS
F ACENMEIT IDENTIFICATICH: __uanN Q" 7RAMW/NG GROUT TYFS: 2/3 Filow Gpourl

MASTER FAow
FLO¥ DATA CRD-C-611-RQ/QCP-18

Test lucter # | 1 ' 2 ' 3 r 4

Set MNurmcer # ‘ g . /4_@
/

Tize of lamrple o7

L

Amtient Temrerature (°F)

~
b [ ke

Grout Zag Temperature (°7F) |

water Temgerature (°F) | o

|
|
|
|
|
|

e iy (——
e | v | —

|
|
l
|
|
l

Mix Texzgperature (°7) I &3

—— e | — | —
- S—
.

——

LR LR RS b b

. -

(s (sec.) ay.2- | '
Teszed Iy SF,LH“ - | |
Sazis=Ent Aca 1" & = Lurter Sai tTacion Tue T3tk
Tiow Cene ‘ 449y l 7-22-8 3 '
pd3 po i 2 5o | 2 ) ‘ 9.5-83 l
Stopwatch | 95 ' /]- 3-8 3 J
Lot Number: 83,42 A3 Expiration Date: 3.7 ¥ IR No. A /A
Struck off @ /400 _Hrs. on _ 4-29-3, after initial set.
Workabilicy ended @ y A Hrs. on ~ /A
Remarks: '
4 NonN- ALLepTED GrourT
Y080 P5L @ 23 DAYS
\ o=
( Checked by: Sl >

Date:_ (043 2L K3

S Y . ge3em



. . )l‘,:‘A‘_,'f
- LiVE Uoshtdnmbuas
BECHTEL POWER CORPORATION

MIDLAND NUCLEAR POWER PLANT JOB 7220 TEST GNLY
REPORT OF NON-SHRINK GROUT TESTS
1.Placemant Identification 2. Date Placed
. + > Lo 4 04

MO O =TRAININ G Lot No.: B26{ 2082 Exp. Date: _7-J 6-A9-83
3.Placement Lccation

POSEY VILLE 2AYDow N AREA
13A. Source Grout Brand & Type
[PLANT CATAY noeecentime HAND MIXED MAasTER BultDERS MASTeRFi0W 7,3 DRYPACK
4. Mix 5. Class 8. Q' List 7.Required Strength

7/3 _DRY Pack IL O ves ENo __Y000 psi  ar_2 £ _Days
8. Test Date Al o tnrim e HA~DM &0 8. Stopw.u/:n Calioraiion Date

POSEVUILLE LAYDown RREA ~ A v /A -
70. Flow Data GRD 611-80 Time of Eiflux (Sec) 11. Flowcone Calibration Date
No. 1__~N/A _No.2__ A1 No.3 ___ N [2 Average__~ /2 ___ Sec A p/2
12. Thermometer Calioration Date 13. Temp.: Grout 14, Temp.: Air 15. Initials

. ™y ['tr'(‘miu-’ 5 ¢ 39-4
2l q. 5.8 3 £ F £2 F |SF 4
16. Initial Curing Thermometer Calic. Oate 17. Time of Testing 18. Time of Moiding
'7§8' 9.-22-83 IYY A Hrs at / Bags 1YY Hes
19. Initial Curing ASTM-C~31-69 20. Stripped ASTM-C109-75 21. initials
°F To F At Hrs

COMPRESSIVE STRENGTH DATA ASTM=C=108-78  73mPER . 74/ /,f- 2-83

22. goocimen 23.04t0 2% Date [25° 2% rotsl Losd [27: 28 %3 e U.Cure (37,
Identificaticn Molded fested Age In Pounod's Lﬁ‘;uc;.:m c&caf,',, a,y,u Field| Lab Strength PSI
G-168F Z =
4 253916:29.¢37-2.53 3 39/50 2va|l v.0o |A |3 |2 | 8788
L 259¢] ] 1 3 | 3s/30 aval v¢ lal3 o | 81?5
L 2541 [ L 3 | 3»5:50 ayal 0 |A]> |0 [ 87858
< 1efe f f SRR s e R :
h versge 63_‘?-33 2-5.53 3 257 SRR o JQL‘. s 51980
2542 7-4-#3| 7 | 39000 aral yo lelzfe] a05° |
2543 1 7 | 39500 2xal 4.0 le |7 5875
L 259 l 7 37000 val 4.0 c || ©|985°
- 168 F y v 5 wu,..w, o %Se‘ PRI A T
Aversge  |;,.29.83]7.4-3] 7 " ot i oyt [ o 1o kR ft QuedO
32. Specimen 5ize 37, Remarks P
& 2° x 2° Cube C Other ¥ v on- AceCPTED GeouT’
33 ace 34, b 5% |36.
Tested Byr’ ecked 8y Reviewed by Q.C!@&®
(Days) » Dugine L-30-83 35Tcimta pPick ud 57 284 Hotd Cusss
3 ~H & 7-5 "3_ Mmolds o Cecte G medS g¢ Mucgp STNCE TATY wice
) _ -7
> 7 < g£27-23 Leno €O AY s ens APIE2 peih Ae e
. 38. Laporatory Supervisor Signature 29. Oate
j i
Type of Breaks: 2 -Con Mortar Failure C~-Shear. Mortar Failure E - Cther

QCF-T74 Rev.



Sanpsngp - i TN R TR
P | EREGRIMATICH
@ BECHTEL POWER CORPORATION
MIDLAND NUCLEAR POWER PLANT JOL 7220
B¢ REPORT OF NON-SHRINK GROUT TESTS TEST ONLY
1.Placement lcentification ¥ W 2. Date Placea
VO AN Q' —TA2 1N 6 Lot No.: B 2¥2Y £ 3 Exp. Date: -89 9-1-§.3

2. Placement Lccation

POSENUILLE LAYDow A AREA

13A. Scurce Grout Brand & Type
PLANT DATAL o D mia€D Y MéRGerTIME MASTel GuilcDERS MASTEELFLc W 719 DRYFACK
——— —
4, Mix 5. Class 6. Q List 7.Required Strength
713 DRYPACK Z Oves 2o __YA0D esi ar__2 X __oays
ta At: 9. Stoepwatch Calibration Date
8. Test Oa HAWD mixep BY /MERGEMTIME i 1A la
PoSEVYUILLE LAyDawu N ﬁkt’/‘? — £
10 FTow Data CRD 611-80 Time of Eiflux (Sec) 11. Flowcone Calibration Date
No. 1_R/&  No.2 A2 No. 3__u /4 Averlgo__&_[ét___ Sec v /A ~ /4
12. Thermometer Calioration Date 13. Temp.: Grout 14 Temp.: Air inT 15. Initials
":1 Ptﬁrel'\ 1-1-2 3
a ) 9.5-§8 3 = 77 °F 21”7 F |SF en
18, Initial Curing Thermonieter Calib. Date 17. Time of Testing 18. Time of Mciding
779 J0-2¢(-¢3 JA2 0 Hres at /. _Bags | /9 Hrs
19, Initial Curing ASTM-C~-31-68 20. Stripped ASTM=-C108~-7C 21, Initia's
_ 7 ¢ 10 __ &/ oF 7-2-83 At /4942 Hrs| SE  7-2-35

COMPRESSIVE STRENGTH DATA ASTM=C-108-75  T3,21P4 K 7 <// /f,j.fj

3 P — 23. 5 24. 25. 26. vo101 27. 28 9. [°Y-Cure J31.
lder‘:t.l‘f:lc:tlon Molad':d Tested | AG® l?!';o::d.sd e e S g,y%:k Fisld] Las | Streneth PSI
G-171F lE 310
o agr309-2-830 9-4-331 3 | 350v° ayslyg.o |al3ls | 83s°e
— 10
! oy + »n st N
) 25s4! | 1 31 sie%0 2140 talids|78/3
L , o 34 O
2565 : ; 3 0% 4.0 lallla]| 7563
’A ' U g e e W i o
verage 7-1-83t7-4-83 {z 2 PasTe: T 2 7870
25061 4 19-3.83 7 33,500 |ara| 4.4 %,375
Q567 I ‘ 7 33.500 |2x2 | 4.0 §,375
{ 2568 j/ 7] L k7 500 ;1_;.:2 40 8,375
G-171F 3 | T e i
Average 2-7-453 7-8-83 7 '?'1”‘:’-’4‘@; £,280
32. Specimen Size 3z7. Romarua G
& 2° x 2° Cube C oOther F Q- AP ELTED GRCUT
33,00 |34 ::3:' |36.
(Days) Tested By Checked By, Reviewed by Q.C
T
- 3 Pb £¢ .65
'3 S 712
; T | Rra |5¢ 7427
! 38, Laboratcory Supervisor Signature 33. Qate
5
Type of Sreaks: A-Cone. Mortar Failure C~-Shear. Mortar Failure E -Other

ATF-T4" Rev.

L

74._—_—_________—$—_—___—__4



BECHTEL POWER CORPORATION
MIDLAND NUCLEAR POWER PLANT JOB 7220

REPORT OF NON-SHRINK GROUT TESTS

INFORFATION
TEST ONLY

'1.Placement ldentification

Mee aen f.rne

7;64ﬂ1125

Lot Nou

————le e

2. Date Placed

A4 7-4-83

Exp. Dete: _ A4

3. Placement LeCe

tion

! P.’)h”w”( laydown Areq

3A. Source Grout Bran1 & Type
PLANT DATAL  4fre e Hend Mix AETNA Tipe I Cemeat cnd Soad
4, Mix 5. Class 6. '@ List 7.Required Strength
Cement/Sand Do, Poek Z Cves GNe 4000 _psi  At__2& __ Deye
8. Test Data At: 8. Stopwatch Calipration Date
| PCSryw//e bey Nown Area /’/”5""/”"" A/A A4
l‘lb TTow Date CRD 611-80 Time of Eiflux (Sec) 11. Flowcore Calibration Date
No. 1 A No. 2 4/4 _No. 3_‘./}_QL_Avorlqo__Ax.L__Soc Viiah A4
12. Thermometer Callpratior, Date 13. Temp.: Grout 14, I’,‘mp. p/A.!rrm " 12klnmnl.
| 2 q-4-823 70 g 23~ 78 __°F lpw 2423
1 6. initial Curing Thermometer Calic. Date 17. Time of Testing 18. Time of Moiding
’ %5 9-22-83 /E25 _ Hrs at ___L_elij /835" Hrs
|19, Initial Curing Wﬂﬂ”’ ¢-3i~¢9 120, Stripped ASTM~-C108~75§ 21. Initials
1 « .
! SK *F To £2 °F 2.-72-£3 At /l- 85 Mes | XH  r7a D-9¢
m—— -
1Gnper D41 g -3-83
COMPRESSIVE STRENGTH DATA ASTM-C~-108~75 W Sieve 1149. G-15-83
¢2. specimen 23-pate  [?4-vate |25 26. 1otal Load  [21: a tipe oo Cure 31
Identitication | Molded | Tested | A9° in Pounds e Q:?A.r'e. 3,.?“ Fiold] Las | Streneth P8I
(5-18~F
292 | 7,83 | 7-9-63 | 3 35,5060 |22l vo | Al3 0| £.275
2643 [ | 3¢, 500 | ralv.0 1 AI3 1l 9108
’ ’ o, S0CC0
2594 ' 3586~ | Ava| W0 Al 3| O &§,750
: ' g B e
Aversge n.9.83 3 i o f&i 8 '9/01 O
295 %-13-832] 7
24-9% | ]'
24697 { -
Gr18d¥ A d P S e R
it 7&33 2- 13-83 7 oy ok ~“‘7"“ g it ,?péi' g.:;:’"“ A% ’;:’ o ,f‘..,si :-_4-
132. Specimen Size 37. Remarks
B 2° x 2° Cube O other
33. 400 |34 Ir;as. o |36.
B hecked
(Days) Tested By Checked By Reviewed hy Q.C
A% B ird
3 FH_ |8F 2 fj
38, Laboratory Supervisor Signature 36, Date

Type of Breaks:

A~Cone. Mortar Failure

C-Shear. Mortar Failure
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10.1.1 Forms will be mortar tight and well braced.
-
m 2 | 20:1.4 Sufficient air relief noles of adeguate sizs
AL- will be previded to avoid entrapment of air
as determined by tne MFZ ang soncurred wita
by the RSG FE
10.1.3 1f required, forms will be caulked to prevent
leakage of grout and loss of head.

10.2 When pouring grout in a form, the form will be extended
high enocugh to facilitate rapid, continuous and
complete filling of the space to be grouted.

11.0 MIXING

11.1 The approximate amount of water/bag to be used for
kafj mixing grout will be as listed in Attachment 3.

X118 Graduated buckets or containers will be used
for determining guantity of wacter.

11.2 The subcontractor will determine the amount of water to
re used in the grout mix at the beginning of each cays
production, for each type of grout used, excluding Set \ {
45, based on the flow cone tests performed by the
contractor's approved testing agency. Acceptance
criteria for flow cone tests will be as shown 1in
Attachment B. The amount of water added to Set 45 will l%

always be as listed in Attachment B.

11.3 Any time the amount of water to be used in the grout
mix needs to be adjusted, the adjusted amount of water
will be based on the results of a flow cone test
performed ky the contractor's approved testing agency.
The subcontractor will notify the RSG FE when
additicral flow cone tests are reguired.

11.4 Discard any grout batched for flow cone tests that coes
not pass the test requirements given in Attachment B.

11.5 Compressive strength test cubes will be cast by the
contractor's approved testing agency at the beginning
of each days production for each type of grout used.
The subcontractor will notify the RSG FE when grout
test cubes are reguired.

11.6 A paddle mixer, vertical shaft vane mixer, or Jiffler-
type mixer revolving at less than 300 rpm will be used
for mixing grout. In no case will the grout be mixed
by hand.

£7220-¢195-28-7(C)
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ng will be potable water
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11.8 Grour as mixed will b I
specified in Attachment 3. The use ¢ 1
weather and warm water 1in cold weather 1is re
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11.9 Place at least 90% cf the water 1in the mixer first,
+hnen with the mixer cperating, steadily add grout and
warer and mix for the time periocd shown 1in Attachment
B. If lumps exist, mixing may Dbe continued one
additional minute beyond the times listed in Attachment
B. If lumps still exist, the grout will be filtered
through a 1/8" mesh sieve Or discarded.

11.10 Do not mix a grout quantity greater than what can be
placed in approximately 15 minutes.
~ 5 4 ‘ s
@54{' 11.11 Grout will not be re-tempered. Discard any material
that becomes unworkable.

12.0 PLACING

(5&#3 12.1 The grouting Sequence for structural plates will pe 1in
accordance with approved grout placement plan
(Atcachment C). Grout placement operaticns will be

observed by the RSG FE for compliance with the approved
plan. F

12.2 Grout will be placed guickly and continucusly to aveoid
segregation, bleeding, and change in the initial sect.

GiAfQ 12.3 During the grout operation, the surfaces which are to
come in contact with grout will have a temperature
range as indicated in Attachment B.
12.4 Sufficient head will be maintained so that all the
spaces become full with grout. "

' 12.5 Subcontractor may drill additional holes in the form to
G:AVQ determine whether grout has filled all the spaces.
These holes shall be plugged by wood, ethafcam or cork
once the grout starts cozing out of these holes.

12.6 When grout is being placed by means of tube, the tube
will be withdrawn slowly in such a manner that the end
of the tube is always in grout. Sufficient holes in
che forrm will be provided to facilitate in making this
determination. These holes shall be plugged by wocd,
ethafoam, or cork once the grout starts oozing out of

these holes.
£7220-¢195-28-7(G)
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12.9.4 For grouting spin lock rock beclts, a steel
plate with two keyholes for inserting grout
sube and de-air tube will be used. The grout

sube will be inserted teo the top of the
chrust ring. Grout will then be pumped with

a nand pump until grout starts oczing out of
~he de-air tube. The grout tube will be
gradually removed once grout starts oozing
from the de-air tube. Discharge of grout in
a steady stream from the de-air tube is
positive procf that the entire hole is £illed
and entire area of the bolt, including seams,
is well grouted. Plug the de-air tube and
continue pumping briefly. Then plug the
grout hole.

12.9.5 For grouting hollow core spin lock rocxk
bolts, a steel plate with cne kernole for
inserting grout tube (for belting to surface
above) or de-air tube (for belting to surface
below) will be used. The hcllow tube in the
rock bolt is the de-air tube (for bolting to
surface above) or the grout tube (for belting
o surface belsow). Grout will be pumped wit:
a hand pump until grout starts oczing from
the de-air tube. Discharge cf grout 1in a
steady stream from the de-air tube 1is
positive proof that the entire hole is filled
and entire area of the bolt is well grouted.
Plug the de-air tube and continue pumping
briefly. Then plug the grout hole.

13.0 PRESSURE GROUTING

13.1 The grouting sequence for structural plates will be in

accordance with approved grout placement plan
(Attachment C). Grout placement operations will be
cbserveé by the RSG FE for compliance with the approved
plan.

Pressure grouting will be used where ‘necessary and at
the Subcontracter's option. Pressure grouting will be
necessary where indicated oa the approved grout
placement plan (Attachment C) and at other locations
determined by the MFE and concurred with by the RSG FE.

The pump must be a positive displacement type, such as
the piston, or a progressive cavity tvpe.

The pump, the hose, and the nozzle will first be rinsed
with water.

£73238-C195-28-1\)
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13.5 The grout %0 be used will be made into slurry and
pumpeé throuch the line Pprior to pumping grout o
ensurs that neither water nor cement are remcved fsom
the greut during pumping, and that the pump ane nhese
will net cleg. Slurry will be discarded.
13.6 If a nozzle is not used on a mechanically driven grout
pump, first pump water through the line, followed by a

pig, and immediately followed by a pump grade grout.

13.7 Grout pressure will Dbe monitored wnen using
mechanically driven pumps tO place grout. Maximum
grout pumping pressure will be 40 psi or as ncted ©on
the approved grout placement plan (Attachment C).

13:7:3 Pressure gauges for monitoring grout
pressures will be supplied and calibrated Dby
the Contractor. The range of the gauge will
be between 0 and 100 psi (maximum).

13.8 On mechanically driven grout pumps, a pressure gauge
will pe installed on the pump discharge line, Zor
indicating to the operater incipient line blockage or a
plugged insert pipe.

13.9 When grout is pumped into place, grouting is started at
the far end of the space to be grouted or as shown on
the approved grout placement plan (Attachment C).

13.10 As the grout is pumped in, the nozzle will be backed
ocut slowly so that it always remains within the grout,
preventing air entrapment.

14,0 CURING

GzAfg 14.1 After placement, the grout will be cured in accordance
with the methods and temperatures listed in Attachment
B until the grout hnas attained its specifiec
compressive strength.

£1230-C195-38- 7Y
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~ater lexperacture

32°F to 80°F

32°F to 80°F

32°F to 80°F

B o — W .
Exbeco 636 {// Mascerflow 713 \\\ Masterflow 8lé Set 45
fuantisy of w=ater Per Bag 1.26 gals.” 1.32 gals.* 2.55 gals.* 0.5 gals.

32°F to 80°

Grout Temperacture 4S°F to 7O°F 45°F to 70°F 4S°F to 75°F SO°F to 85°
Surface Temperature 4S5°F to 85°F $5°F to 85°F $5°F to 85°F SO°F to 85°
Curing Temperature LS°F to 75°F 45°F to 85°F &L5°F cto 85°F 50°F to 85
Curing Method Cover exposed grout Cover exposed grout Cover exposed grout Air dry.
with clean wvet rags with clean wvet rags with clean wet rags Do not use
(not durlap) a minizum | (not burlap) a airimum (not burlap) a =inizun curing
of 3 days then apply of 3 days then apply of 3 days then apply compound.
appropriate Contractor | appropriate Contractor } appropriate Contractor not wet cu

Fiow Cone Values

approved and supplied
curing ccspound.

25 25 Sec.

approved and supplied
curing compound.

25 25 Sec.

approved and supplied
curing compound.

25 25 Sec.

Mixing Tize 2=3 Min. 2-3 Min. Until Uniform 3 Min. Max. 1-1 1/2 Mi

!

e _—

*These are recommended quantities of water to be added and mayv be
adjusted as specified in Section 11.2 and 11.3 of this procedure.

Fan0-C195-96-'1(0)
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