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b.. Measurerent and Payment

Payment for drilling core borings will be made at the unit
price per linear foot stated in the Bid Proposal for the
number of linear feet of boring drilled and accepted by

the Engineer. This price shall include all labor, equipment
and materials required to drill the borings, and backfill
the borings with cement grout (1:1; water:cement).

TECHNICAL SPECIFICATION NUMBER 5 ~ CURTAIN GROUTING

5.1 Location of Grout Curtain

A watertight grout curtain shall be installed across the seals at
locations and to depths shown on the Plans or as directed by the Engineer.
Each grout curtain shall extend approximately 50 feet from the outside edge
of a mine seal in any one group, shall pass through the center of all seals
in the particular entry complex, and continue approximately 50 feet past
the outside edge of the opposite outer seal in that complex.

5.2 Grout Holes

Grout hole locations and sequence pf drilling shall be based on the
split-spacing method with primary holes on 20-foot centers. Secondary
holes shall split the spacing betwean primaries. Tertiary holes shall split
the spacing between adjacent secondaries and primaries. In areas of mine
seals, a primary hole shall be located over the center of the mine seal and
the primary hole on either side of the seal shall be ten (1) feet from each
edge of the mine seal. Holes may be added or holes ggfgfgaﬁfFSE'this pattern
by the Engineer, if necessary, to obtain the desired result.

holes for the curtain grouting shall be &g:;i;é~;i;§§éigtigshes
xié:gzgggzézz)minimum and may be drilled by rotary or percus ng
téchniq - Larger diameter holes may be required if voids are discovered,
as specified under Section 5.7. All grout holes shall extend below the
bottom of the coal seam far enough to pernit placement of the lower packer
below the coal to assure grouting of the lower contact of the coal and
underlying rock. If an open mine void or large open fracture is encountered
during drilling, the Engineer shall be notified immediately and the depth
and thickness of the void shall be recorded. The void shall be sealed as
specified in Section 5.7.

" Accurate records shall be kept by the Contractor, including the
location and depth of grout holes, method of installation, and other
pertinent data, such as water loss during rotary drilling, difficulties
encountered during drilling or pipe driving, and blow count data, if hand
drivers are used. -

Pl

5.3 Pressure Testing and Washing of Grout Holes

Prior to grouting, selected grout holes shall be pressure tested to
determine the quality of the rock and to estimate expected grout takes.
Pressure testing of a hole shall be done using the same packer arrangement
and in the same sequence as the grouting. The Contractor shall provide
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_gater pumps for the pressure testing, with a minimum capacity of 50 gpm at

“ 2 discharge pressure of 150 psi. Suitable pressure gages and water meters

shall be provided by the Contractor. Q;, {B/EEE~QPini°“ of the Engineer,
either the condition of the testing bquipment or its assembly and arrange-
ment appear to be faulty, the Contractor may be required to make a series of
check tests at his own expense.

the direction of the Engilneer, selected grout holes shall be thoroughly
vashe with clean water. Washing of a grout hole shall consist of inserting
a hose or pipe to the bottom of the hole and injecting water until the water
flowing to the surface is clear and contains no cement or rock particles.

Following grouting, NX size (minimum) core borings and pressure tests
will be requiz~d hy the Enginger to demonstrate.the effectiveness of the
grouting operation. The Engineer - shall designate the location and depths of
the test holes. Drilling and pressure testing shall be as specified above.

5.4 Grout Mixes

Grout mixes shall consist of water, Type V Portland Cement, fly ash and
such admixtures as are approved or requested by the Engineer. The Engineer

shall have the option of specifyxng sand-cement grout, if required.
e e g T e e /\/\//_// ..

5.5 Grouting Equipment

All equipment used for mixing and injecting grout shall be furnished by
the Contractor, shall be of a type and capacity approvad by the Engineer, and
shall be maintained in first-class operating cdHEIEIEH\§E~§IE_FIEEET-31l oil
or other rust inhibitors shall be removed from the mixing drums, stirring

mechanisms, and other portions of the equipment in contact with the grout :
before the mixers are used. K

The equipment shall include, but not be limited to, the following items:

a. A specially equipped, air-driven or gasoline-driven duplex,
double-acting grout pump, or other type of pumping equipment,
spesifically ﬂrowww, capable of
operating at a maximum discharge pressure of 200 psi, with a
flow of eight cubic feet per minute, and especially designed
for grouting service, including pumping of a sand-cexent

- grout mix, i1f required.

b. A power-operated grout mixer with screens, specifically designed
for the proper mixing of a pumpable slurry.

c. A mechanically agitated sump or hold-over tank with provisions
for 100 mesh vibrating screens, to maintain uninterrupted grout

supply.

'd. A tank for auxiliary water supply to be used in pressure testing,
flushing, and pressure washing operatioms.

e. A suitable water meter graduated in cubic feet and tenths.
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gages, pressuyre hose, supply lines,
ls as may be necessary to provide a
continuous supply of grout and accurate pressure control.

Adequate air and water
may be operated at maxi

Supply in order that all equipment
num efficiency.

5.6 Grouting Procedure

r ‘ :

& Primary holes shall be drilled to full depth, asg specified elsewhere

7F herein or designated by the Engineer, and Packer stage grouting, using

five-foot stages, shall be utilized, beginning from the bottom of the hole

+ and progressing upwards to the elevation shown on the Plans or directed by
5 the Engineer, ?ﬁputigg in _the soil zone will not be required. Packers

>

Y,

shall be of the ALt eleﬁ%ﬁgﬁﬂyﬁéfto permit grouting of a five~foot inter-
7 val, Following grouting of one five-foot zone, the packer shall be moved
< to the next higher zoné. This procedure shall be followed until the last
o packer setting is at the top elevation designated for the grout curtain.
T The packer shall not be moved until the back pressure has dissipated. After

five to one (5:1) water-cement ratio by volume. However, the water-cement
ratio by volume will be varied to meet the characteristics of each hole as
revealed by the grouting operation. Fly ash may be substituted for cement
up to a ratio of 3:1, fly ash to cement, subject to the approval of the
Engineer. 1In gemeral, if drill water action or pressure tests indicate a
relatively tight hole, grouting shall be started with a thin mix. If ap
open hole condition exists, as determined by loss of drill water, then
grouting shall be started with a thicker mix and with the grout pump oper-
ating as nearly as practicable at comstant speed at all times. The water-
cement ratio will be decreased, if necessary, until the required Pressure
has been reached. If large voids are discovered during drilling, the hole
shall be grouted as specified elsewhere herein. Grout shall not be
indiscriminately pumped into such voids.

V]
3

i

u .

is- . In general, the initial grout mix for grouting any interval shall be
AY,

Y

<

&

o

Ly

availgble on. Side

If necessary to relieve Premature stoppage, periodic applications of
water under. pressure shall be made. Under no conditions shall the pressure
or rate of pumping be increased suddenly, as either may produce a water
hammer effect which may promote stoppage. The grouting of any hole shall
not be considered complete until the hole refuses to take grout at the
maximum pressure required for that interval of that hole, The maximum -

overburden.

"ecIUt’S‘tS -\'“')e.\l“ VUSe s d€1

During initial grout application in Primary, secondary or tertiary holes,

the maximum amount of cement grout to be pumped into any interval.of rock
being grouted shall be as follows:
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Contract No. SL .138-3-101.1

Primary Holes..................... 5 bags of cement per foot
Secondary HoleS...vivivvenvnnnnees 3 bags of cement per foot
Tertiary Holes.................e.. 1 bag of cement per foot

However, the average amount of grout pumped into any hole over its entire
length shall be governed by the following limits:

Primary Holes.....ivovevennnnenenes 2 bags of cement per foot
Secondary HoleS....eevvvevarnoaaes 1 bag of cement per foot
Tertiary HoleS.ieeesersnnnnceeeess 1/2 bag of cément per foot

The water-cement ratio shall be varied as directed by the Engineer
prior to use of the maximum amount of grout in any one interval. These
limitations should be followed as closely as possible, consistent with
sound grouting procedures.

If no pressure buildup occurs, after the use of the maximum amount of
grout, grouting of this hole shall be temporarily terminated unless otherwise
directed by the Engineer in writing.

All holes of any given order shall be grouted to refusal within the abov
quantities before the next order holes are drilled. :

If grout communication develops between holes during any grouting, a
packer with a valve on it shall be set in the open hole. The valve shall be
closed initially but may be subsequently opened to determine if the communi-
cating seam, joint or fracture has been effectively grouted. If so, the packer
will be removed from the hole. No extra payment will be made for this.

If communication develops to an ungrouted hole, it shall be washed within
two hours after grouting of the hole which comrunicated to it has reached

refusal. 1If grouting of the hole is stopped the Engineer, this hole shall
be washed before the grout hardens, “to permit regrouting this hole at some

future date.

5.7 Sealing of Large Voids-im-Reek
a. General

1f during construction of a mine seal or drilling of the
-~ grout curtain large voids or areas of mine roof cave are .
discovered, construction of the grout curtain through these R
areas shall be accomplished as specified herein below. A ' \\
six (6) inch nominal diameter hole shall be drilled to a
depth of the void or roof fall and the area treated as S
stipulated béldw}'depending-on'thé‘%iié‘bf-Ehe«xnidr«”The ST
’/aggregate shall be Pennsylvania Department of Transportation
Specification Gradation Size No. 2B. . S
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Contract No. SL 1386-3-101.1

Voids -~ One to Four Feet in Height

A grout pipe shall be placed to the bottom of the boring at
the location of the void followd by not more than 15 feet
of aggregate placed above the bottom of the pipe. During
placement of the gravel, tamping, vibration or flusing
shall be done to spread the aggregate. A measured quantity
shall be pumped. The amount of grout to be pumped into each
interval will be determined by cheggggingg;. The grout pipe
shall then be raised one foot and another measured quantity
shall then be pumped. Any grout pumped above the quantity
specified by the Englnééi\§hail‘6e at the Contractor‘s expense.
The grouting procedure shall be followed throughout the zone to
be grouted by this procedure. .The ratios of cement to water
shall be determined in the fiel\“g§_233~§3§IﬁééT‘and the
Contractor shall provide and inject the grout mix stipulated.
However, pressure shall not exceed 50 psi.

¢ Voids - One Foot in Height or Less

A grout pipe shall be placed to the void area or to the top
of the previously grouted material. Aggregate shall be placed
_ above the tip of the pipe to a height directed by the Engineer
but no more than 15 feet, and grouting shall progress from the
bottom up in one-foot increments. The amount of grout used
will be determined by the Engineer. Any grout pumped above
the quantity specified by the Engineer shall be at the
Contractor's expgnse The Engineer shall have the option of
specifying Bgrout if he so desires. Pressures shall
not be in ExXCESSmgiod ‘pound per square inch per foot of
overburden, with grout mixes being determined in the field.

d. Grouting above Filled Voids in Four-Inch-Diameter Holes

This method shall be used caly when the remainder of the hole ;
contains no other voids and appears to be fairly tight. Packers ;
shall be used during this grouting. A single packer shall be

set ten feet below top of competent rock, as stipulated by the

Engineer, and a cement and water grout sHETIVSE‘EEEE%“’E§£§E§?és :
8hall not be in excess of one pound per square inch per foot of B
overburden, with grout mixes being determined in the field. ‘

Following grouting with the packer located ten feet below top of ' .
competent rock, the packer shall be raised to top of competent :
rock or may be sealed at the base of the casing if the casing

shall have sufficient resistance to prevent grout from coming to

the surface. The amount of grout injected into the hole shall be ..

controlled by the bag limitations stipulated for AX size (minimum)

holes, with the limitation depending on whether the hole is
primary, secondary or tertiary. .
If voids or fractures exist above the filled area, the hole shall
be grouted using aggregate control as specified under Paragraph
5.7¢c above,
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5.8 Finish Work

When a hole has been grouted to the satisfaction of the Engineer, the
boring shall be backfilled with a 1:1 water-cement mix to the surface and
casing removed.

5.9 Measurement and Payment

Payment for drilling the AX size (minimum) grout or test holes will be
made at the unit price per lirear foot stated in the Bid Proposal for the
actual length of holes drilled and accepted by the Engineer. Payment for
placement of grout will be made at the unit price per grout hole connection
plus the unit price per ton of cement, sand and/or fly ash used in placing
grout approved and accepted by the engineer. Payment quantities for cement
and fly ash will be based on certified weight ticket delivery slips bearing
the name, signature and seal of a weighmaster certified by the Department
of Agriculture. Payment for admixtures required by the Engineer will be
made at the unit prices stated in the Bid Proposal.

Payment for pressure testing, whether in test holes or grout curtain
holes, will be made at the unit Price per hour of testing stated in the Bid
Proposal for the elapsed testing time accepted by the Engineer, excluding
lapse time due to equipment failure or other conditions causing an interrup-
tion of continuous testing. Testing time will be measured from the time the
packers are in place at the bottox of the boring until pressure testing is
complete and the packers are ready for removal from the boring. Payment for
washing grout holes will be at the unit price per hour for the elapsed time
directed and approved by the Engineer.

Payment for constructing the grout curtain through large void areas in
the rock shall be based on the quantity of materials placed in the grout holes
and footage of six-inch-diameter holes drilled. Payment for placement of
grout will be as specified above.

The bid prices for these items w1ill include all costs for labor, equipment
and materials for the curtain grouting and no additional payments will be made
for this Work.

TECHNICAL SPECIFICATION NUMBER 6 - PIEZOMETERS

6.1 Installation

Plezometer standpipes shall be installed in borings which intercept the
mine openings at the locations shown on the Plans. The pipe for the stand-
Pipes shall be 2-inch I.D. Schedule 80, PVC Type I. The pipes shall be open
at the lower end and slotted or perforated over the bottom two feet of length.
The slots may-be~horizontal saw cuts, one-half-inch long on alternate sides - ;
of the pipe on four-inch centers. The perforations may be 3/16~inch-diameter :
~drilled holes, spaced six per foot of pipe length. The pipes shall be
grouted into place with neat cement (water:cement ratio 1:1). A cement
. basket, as manufactured by Halliburton Company, or approved equal, shall be )

- attached to the 2-inch pipe, as shown on the Plans. e
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b. Measurecent and Payment

Payment for drilling core borings will be made at the unit
price per linear foot stated in the Bid Proposal for the
number of linear feet of boring drilled and accepted by

the Engineer. This price shall include all labor, equipment
and materials required to drill the borings, and backfill
the borings with cement grout (1:1; water:cement). -

TECHNICAL SPECIFICATION NUMBER 5 - CURTAIN GROUTING

5.1 Location of Grout Curtain

A watertight grout curtain shall be installed across the seals at
locations and to depths shown on the Plans or as directed by the Engineer.
Each grout curtain shall extend approximateliwgﬁﬂfggf*?fah the outside edge
of a mine seal in any one group, shall pass through the center of all seals

in the particular entry complex, and continue approximately 50 feet past
the outside edge of the opposite outer seal in that complex.

5.2 Grout Holes

Grout hole locations and sequence of drilling shall be based on the
split-spacing method with primary holes on 20-foot centers. Secondary
holes shall split the spacing between primaries. Tertiary holes shall split
the spacing between adjacent secondaries and primaries. In areas of mine
seals, a primary hole shall be located over the center of the mine seal and
the primary hole on either side of the seal shall be ten (1) feet from each
edge of the mine seal. Holes may be added or holes SSIEEEB”r?SE‘:nis pattern
by the Engineer, if necessary, to obtain the desired result.

oles for the curtain grouting shall be &g:ggzégéi;iféigiégsggf
~£é:§§g;§£§E§>minimum and may be drilled by rotary or percu ng
téchniq < Larger diameter holes may be required if voids are discovered,
as specified under Section 5.7. All grout holes shall extend below the
- bottom of the coal seam far enough to permit placement of the lower packer
below the coal to assure grouting of the lower contact of the coal and
underlying rock. If an open mine void or large open fracture is encountered
during drilling, the Engineer shall be notified immediately and the depth
and thickness of the void shall be recorded. The void shall be sealed as
specified in Section 5.7. :

" Accurate records shall be kept by the Contractor, including the
location and depth of grout holes, method of installation, and other
pertinent data, such as water loss during rotary drilling, difficulties
encountered during drilling or pipe driving, and blow count data, if hand
drivers are used. -

]

5.3 Pressure Testing and Washing of Grout Holes

Prior to grouting, selected grout holes shall be pressure tested to
determine the quality of the rock and to estimate expected grout takes. }
Pressure testing of a hole shall be done using the same packer arrangement
and in the same sequence as the grouting. The Contractor shall provide
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Contract No. SL 138-3-101.1

w-ps for the pressure testing, with a minimum capacity of 50 gpm at ;
a dischzarge pressure of 150 psi. Sultable pressure gages and water meters :
shall be provided by the Centractor. tgilfigfgég_ggigiggwgﬁ"chgﬂEgggnggf,

eicher the condition of the testing equipment or its assembly and arrange-

ment appear to be faulty, the Contractor may be required to make a series of

check tests at his own expense. ;

/Ae\;he\g}gect}og of the Enginger, selected grout holes shall be thoroughly
washed with clean water. Washing of a grout hole shall consist of inserting

a hose or pipe to the bottom of the hole and injecting water until the water
flowing to the surface is clear and contains no cement or rock particles.

Following grouting, NX size (minimum) core borings and pressure tests

w{}}“bgmgggq;xggMhz“Ebg»ﬁnginagg_gg_ggmon355359,the effectiveness of the
grouting operation. The Engineer shall designate the location and depths of
the test holes. Drilling and pressure testing shall be as specified above.

5.4 Grout Mixes

Grout mixes shall consist of water, Type V Portland Cement, fly ash and |
such admixtures as are approved or requested by the Engineer. The Engineer
shall have the option of specifying sand-cement grout, if required.
e S B o I /\_/\i/-/—/A ..

5.5 Gfouting,Equioment

All equipment used for mixing and injecting grout shall be furnished by
the Contractor, shall be of a type and capacitxhgggigggg/gx_ggg_Engineer, and
shall be maintained in first-class operating condition at all times. All oil
or other rust inhibitors shall be removed from the mixing drums, stirring
mechanisms, and other portions of the equipment in contact with the grout
before the mixers are used.

The equipment shall include, but not be limited to, the following items:
a. A specially equipped, air-driven or gasoline-driven duplex,
double-acting grout pump, or other type of pumping equipment,
spesifically approved in writinz by the Eaglaeer, capable of
operating at a maximum discharge pressure of 200 psi, with a
flow of eight cubic feet per minute, and especially designed
for grouting service, including pumping of a sand-cement

- grout mix, if required. -

b. A power-operated grout mixer with screens, specifically designed
for the proper mixing of a pumpable slurry.

c. A mechanically agitated sump or hold-over tank with provisions
for 100 mesh vibrating screens, to maintain uninterrupted grout

supply.

d. A tank for auxiliary water supply to be used in pressure testing,
flushing, and pressure washing operationms.

e. A suitable water meter graduated in cubic feet and tenths.
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Contract No. SL 138-3-101.1

f. Such valves, Pressure gages,
packers, and small tools
continuous supply of grou

Pressure hose, supply lines,
as may be necessary to provide a
t and accurate Pressure control.

8. Adequate air and water supply in order that a

11 equipment
may be operated at maximum efficiency.

5.6 Grouting Procedure

Primary holes shall pe drilled to full depth, as specified elsewhere
herein or designated by the Engineer, and Packer stage grouting, using
five-foot stages, shall be utilized beginning from the bottom of the hole
and Progressing upwards to the elevation shown on th
the Engineer. ?ﬁoutipg in _the soil zone will not be required

shall be of the A¥L elem%ﬁg“fyﬁékco permit grouting of a five-foot inter-
val. Following grouting of one five-foot zone, the packer shall

be moved
to the next higher zone. This procedure shall be followed unti] the last
packer setting 1s at the top elevation designated for the grout curtain.

The packer shall not be moved until the .back pressure has dis
completion of grouting of Primary holes, secondary holes shall be drill
the full depth angd grouted in stages from the bottom to the top.
holes shall pe drilled in a similar man
There shall be at least three holes drilled ahead of the grouting

Drilling for the next order of holes shall remain at least 50 feet behind
those holes being actively grouted.

In general, the initial grout mix for grouting any interval shall be
However, the water-cement
ratio by volume will be varied to meet the characteristics of each hole as
revealed by the grouting operation. Fly ash may be substituted for cement
up to a ratio of 3:1, fly ash to cement, subject to the approval of the
Engineer. 1In gemeral, if drill water action or pressure tests indicate a
relatively tight hole, grouting shall be started with a thin mix. If an
open hole condition exists, as determined by loss of drill water, then
grouting shall be started with a thicker mix and with the grout pump oper-~
ating as nearly as practicable at constant speed at all times. The water-
cement ratio will be decreased, 1if necessary, until the required pressure
has been reached. If large voids are discovered during drilling, the hole
shall be grouted as specified elsewhere herein. Grout shall not be
indiscriminately pumped into such voids.

If necessary to relieve premature stoppage, periodic appliéa:ions of
water under. pressure shall be made. Under no conditions shall the pressure
or rate of pumping be increased suddenly, as either may produce a water

hamer effect which may promote stoppage. The grouting of any hole shall !
not be considered complete until the hole r i
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Contract No. SL .138-3-101.1

Primary HolesS...vvuiieernnnnnnnnees § bags of cement per foot .
Secondary HoleS..veviuvrenivennnes 3 bags of cement per foot
Tertiary Holés.................... 1 bag of cement per foot

However, the average amount of grout pumped into any hole over its entire
length shall be governed by the following limits: B

Primary Holes..............iuvuve. 2 bags of cement per foot
Secqndary Holes................f.. 1 bag of‘cement per foot
Tertiary HoleSiieesieseeeaenosenss 1/2 bag of cémen: per foot

The water-cement ratio shall be varied as directed by the Engineer
pPrior to use of the maximum amount of grout in any one interval. These
limitations should be followed as closely as possible, consistent with
sound grouting procedures. ' :

If no pressure buildup occurs, after the use of the maximum amount of
grout, grouting of this hole shall be temporarily terminated unless otherwise
directed by the Engineer in writing. :

All holes of any given order shall be grouted to refusal within the above
quantities before the next order holes are drilled. :

If grout communication develops between holes during any grouting, a
packer with a valve on it shall be set in the open hole. The valve shall be
closed initially but may be subsequently opened to determine if the communi-
cating seam, joint or fracture has been effectively grouted. If so, the packer
will be removed from the hole. No extra payment will be made for this.

If communication develops to an ungrouted hole, it shall be washed within
two hours after grouting of the hole which communicated to it has reached

refusal. If grouting of the hole is stopped the Engineer, this hole shall
be washed before the grout hardens, “to permit regrouting this hole at some
future date.

5.7 Sealing of Large Voids in-Reek

a. General

1f during construction of a mine seal or drilling of the
— grout curtain large voids or areas of mine roof cave are .
discovered, construction of the grout curtain through these \
areas shall be accomplished as specified herein below. A A
six (6) inch nominal diameter hole shall be drilled to a
depth of the void or roof fall and the area treated as 0
_stipulated below, depending on the size of the woid. ~The ““:;:>

" aggregate shall be Pennsylvania Department of Transportation

Specification Gradation Size No. 2B.

. Ts-8




b.

C.

d.

Voids ~ One to Four Feet in Height

A grout pipe shall be placed to the bottom of the boring at
the location of the void followd by not more than 15 feet

of aggregate placed above the bottom of the pipe. During
placement of the gravel, tamping, vibration or flusing

shall be done to spread the aggregate. A measured quantity
shall be pumped. The amount of grout to be pumped into each
interval will be determlned by the Engigeer. The grout pipe
shall then be raised one foot and another measured quantity
shall then be pumped. épy grout pumped above the quancity
specified by the Engineer shait'be at Ehe Contractor's “expense.
The grouting procedure shall be followed throughout the zone to
be grouted by this procedure. The ratios of cement to water
shall be determined in the f1ei\‘g§—EEE~§H§Ineet”éﬁa-‘he
Contractor shall provide and inject the grout mix stipulated.
However, pressure shall not exceed 50 psi.

Voids - One Foot in Height or Less

A grout pipe shall be placed to the void area or to the top
of the previously grouted material. Aggregate shall be placed
above the tip of the pipe to a height directed by the Engineer

 but no more than 15 feet, and grouting shall progress from the

bottom up in one-foot increments. The amount of grout used
will be determined by the Engineer. Any grout pumped above
the quantity specified by the Engineer shall be at the
Contractor's ¢ z The Engineer shall have the option of
specifying grout 1f he so desires. Pressures shall
not be in EXCESo sfe pound per square inch per foot of
overburden, with grout mixes being determined in the field.

Grouting above Filled Voids in Four-Inch-Diameter Holes

This method shall be used caly when the remainder of the hole
contains no other voids and appears to be fairly tight. Packers
shall be used during this grouting. A single packer shall be

set ten feet below top of competent rock, as stipulated by the

Engineer, and a cement and water grout shall be used. Pressures

~ghall not be in excess of one pound per square inch per foot of
overburden, with grout mixes being determined in the field.

Following grouting with the packer located ten feet below top of
competent rock, the packer shall be raised to top of competent
rock or may be sealed at the base of the casing if the casing
shall have sufficient resistance to prevent grout from coming to

the surface. The amount of grout injected into the hole shall be .
controlled by the bag limitations stipulated for AX size (minimum)

holes, with the limitation depending on whether the hole is
primary, secondary or tertiary.

-

If voids or fractures exist above the filled area, the hole shall
be grouted using aggregate control as specified under Paragraph
5.7¢ above.
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.8 Finish Work

When a hole has been grouted to the satisfaction of the Engineer, the
boring shall be backfilled with a 1:1 water-cement mix to the surface and
casing removed.

5.9 Measurement and Payment

Payment for drilling the AX size (minimum) grout or test holes will be
made at the unit price per linear foot stated in the Bid Proposal for the
actual length of holes drilled and accepted by the Engineer. Payment for
placement of grout will be made at the unit price per grout hole connection
Plus the unit price per ton of cement, sand and/or fly ash used in placing
grout approved and accepted by the engineer. Payment quantities for cement
and fly ash will be based on certified weight ticket delivery slips bearing
the name, signature and seal of a weighmaster certified by the Department
of Agriculture. Payment for admixtures required by the Engineer will be
made at the unit prices stated in the Bid Proposal.

Payment for pressure testing, whether in test holes or grout curtain
holes, will be made at the unit price per hour of testing stated in the Bid
Proposal for the elapsed testing time accepted by the Engineer, excluding
lapse time due to equipment failure or other conditions causing an interrup-
tion of continuous testing. Testing time will be measured from the time the
packers are in place at the bottom of the boring until pressure testing is
complete and the packers are ready for removal from the boring. Payment for
washing grout holes will be at the unit price per hour for the elapsed time
directed and approved by the Engineer.

Payment for constructing the grout curtain through large void areas in
the rock shall be based on the quantity of materials placed in the grout holes
and footage of six-inch-diameter holes drilled. Payment for placement of
grout will be as specified above.

The bid prices for these items will include all costs for labor, equipment -
and materials for the curtain grouting and no additional payments will be made
for this Work.

TECHNICAL SPECIFICATION NUMBER 6 - PIEZOMETERS

6.1 Installation

Plezometer standpipes shall be installed in borings which intercept the
mine openings at the locations shown on the Plans. The pipe for the stand-
Plpes shall be 2-inch I.D. Schedule 80, PVC Type I. The pipes shall be open
at the lower end and slotted or perforated over the bottom two feet of lémgth.
The slots may-be horizontal saw cuts, one-half-inch long on alternate sides. ~
of the pipe on four-inch centers. The perforations may be 3/16-inch-diameter \\\\

.drilled holes, spaced six per foot of pipe length. The pipes shall be

grouted into place with neat cement (water:cement ratio 1:1). A cement
basket, as manufactured by Halliburton Company, or approved equal, shall be

~8ttached to the 2-inch pipe, as shown on the Plans. : - ;
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