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Department of Energy
Office of Civilian Radioactive Waste Management
Yucca Mountain Site Characterization Office
P.O. Box 58608
Las Vegas, NV 89193-8608

DEC 01 1995

Joseph J. Holonich, Chief

High-Level Waste and Uranium
Recovery Projects Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

U.S. Nuclear Regulatory Commission

Washington, DC 20555

EXPLORATORY STUDIES FACILITY (ESF) TITLE II DESIGN EXTERNAL
REVIEW (SCPB: N/A)

Reference: Ltr, Brocoum to Holonich,ldtd 6/8/95

Enclosed are the following design products that are part of the
ESF Title II Main Drift design (Design Package 8A):

1. Rockbolts, Accessories and Associated Ground Support
Material Specification, BABEE0000-01717-6300-02165,
Revision 00

2. Alcove Rockbolts & Shotcrete Plan, Section & Elevation
Drawing, BABEE0000-01717-2100-40161, Revision 00

3. ESF 7.62m Tunnel Ground Support Drawings (package of seven
drawings)

As in previous design reviews, we encourage your participation as
an observer and ask that any observations be forwarded to us
within one week of receipt of this letter.
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If you have any questions, please contact either Thomas W.
Bjerstedt of my staff at (702) 794-7590 or Jeffrey D. Weaver of
the civilian Radioactive Waste Management System Management and

Operating Contractor at (702) 295-9387.

Stephay J. Brocoum
Assistant Manager for
AMSL:TWB-580 Suitability and Licensing

Enclosures: (NOT RECORD MATERIAL)

1. Rockbolts, Accessories and
Associated Ground Support
Material Specification

2. Alcove Rockbolts & Shotcrete
Plan, Section & Elevation
Drawing

3. Seven ESF 7.62m Tunnel Ground
Support Drawings:

BABEE00O00-01717-2100-40151,
Revision 00, 7.62m Tunnel
Ground Support Master Sections

BABEE0000-01717-2100-40152,
Revision 00, 7.62m Tunnel
Ground Support Class I and
I-A Sections

BABEE0000-01717-2100-40153,
Revision 00, 7.62m Tunnel
Ground Support Class II and
II-A Sections

BABEE0000-01717-2100-40154,
Revision 00, 7.62m Tunnel
Ground Support Class III and
III-A Sections

BABEE0O000-01717-2100-40155,
Revision 00, 7.62m Tunnel
Ground Support Class IV Section

BABEE0000-01717-2100-40156,
Revision 00, 7.62m Tunnel
Ground Support Class V Section

BABEE0000-01717-2100-40157,
Revision 00, Ground Support
Rockbolts and Accessories Details
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cc w/encls:

L. H. Barrett, HQ (RW-2) FORS

R. A. Milner, HQ (RW-30) FORS

A. B. Brownstein, HQ (RW-36) FORS
C. E. Einberg, HQ (RW-36) FORS
Samuel Rousso, HQ (RW-40) FORS

W. D. Barnard, NWTRB, Arlington, VA
P. M. Dunn, M&O, Vienna, VA

C. L. Sisco, M&0O, Washington, DC
W. L. Belke, NRC, Las Vegas, NV
C. J. Glenn, NRC, Las Vegas, NV

cc w/o encls:

M. S. Delligatti, NRC, Washington, DC

R. R. Loux, State of Nevada, Carson City, NV

Robert Price, State of Nevada, Carson City, NV

Cyril Schank, Churchill County, Fallon, NV

D. A. Bechtel, Clark County, Las Vegas, NV

J. D. Hoffman, Esmeralda County, Goldfield, NV

Eureka County Board of Commissioners, Eureka, NV

B. R. Mettam, Inyo County, Independence, CA

Lander County Board of Commissioners, Battle Mountain, NV

Jason Pitts, Lincoln County, Pioche, NV

V. E. Poe, Mineral County, Hawthorne, NV

L. W. Bradshaw, Nye County, Tonopah, NV

Florindo Mariani, White Pine County, Ely, NV

P. A. Niedzielski-Eichner, Nye County, Chantilly, VA
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R. I. Holden, National Congress of American Indians,
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Elwood Lowery, Nevada Indian Environmental Coalition,
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SECTION 02165 T

ROCKBOLTS, ACCESSORIES AND ASSOCIATED GROUND SUPPORT MATERIAL

PART 1 GENERAL
1.01 SECTION INCLUDES

A. The work covered by this Specification Section includes the furnishing of materials, tools,

equipment and labor necessary to install rockbolts and welded wire fabric for reinforcement
- of underground excavations as specified herein and as indicated on the Drawings.

B. Materials covered include rockbolts, steel plates, nuts, washers, anchoring systems,
encapsulating grout, welded wire fabric, interlocking steel mesh, rolled steel channel and
mine roof straps.

1.02 RELATED SECTIONS
Division 1 General Requirements
1.03 REFERENCES
A. American Society for Testing and Materials (ASTM):

1. ASTM A185-94 Specification for Steel Wire Welded VFabric, Plain, for
Concrete Reinforcement

2. ASTM A615/A615MB-92 Standard Specification for Deformed and Plain Billet Steel
Bars for Concrete Reinforcement

3. ASTM C109-94 Standard Test Method for Compressive Properties of
Hydraulic Cement Mortars

4. ASTM C845-90 Standard Specification for Expansive Hydraulic Cement

5. ASTM F432-94 Standard Specification for Roof and Rockbolts and
Accessories

B. Code of Federal Regulations (CFR):
Title 30, Part 57.3203 Federal Metal and Nonmetallic Mine Séfety and Health
_ ‘ Regulations. (30 CFR 57)
C. International So;iety for Rock Mechanics (ISRM):

Suggested Test Method Rock Characterization Testing and Monitoring
for Rockbolt Testing Pergamon Press, 1981

11/9/95 Preliminary Draft 02165 - 2
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"% D. . Electric Power Research Institute (EPRI):

EPRI NP-7218 (6/92) Guideline for Utilization of Sampling Plans for Commercial-

Grade Items Acceptance (NCIG-19)

Yucca Mountain Site Characterization Project (YMP) Documents |

1.

YAP-2.8Q Rev: 0 ICN: 0 Tracers, Fluids, and Materials Data Reporting and
Management

2. Speciﬁbation inputs list ~ Rockbolts, Accessories and Associated Ground Support

Material DI: BABEE0000-01717-6300-02165 REV 00.

QUALITY ASSURANCE

QA shall be conducted in accordance with Specification Section 01400 and applicable

controls from other Specification Sections.

This Specification Section covers permanent, temporary and temporary function items
installed for ground support in TS Ramps, Main Drift and associated Alcoves. The QA
Classification associated with the specification are as follows:

1.

All material listed in Section 2.01 A - K which are installed in the TS Ramps and Main
Drift have been classified QA-1 and QA-5, except as allowed in 1.04 D.

Permanent ground support item(s) as identified in the applicable alcove drawings and
installed in the transition zone are classified QA-1 and QA-5. Ground support installed
in the transition zone which is not designated as permanent on the drawings are
considered temporary or temporary function but shall meet the same installation
requirements as designated for MC ground support.

Permanent ground support item(s) as identified in the applicable alcove drawing and
installed beyond the transition zone have been determined not to be QA items and are
designated MC.

Temporary items or Temporary function items not listed in Section 2.01 A - K which
are installed in the TS Ramps and Main Drift, and within the transition zone, have been
determined not to be QA items (N/A).

All permanent and temporary ground support items are : subject to applicable controls
labeled "QA Control" on associated activities.

Individual Quality Assurance (QA) controls are designated "QA Control" or "QA 1,5

Control” and are underlined.

11/9/95 Preliminary Draft 02165 -3



_ /

BABEE0000-01717-6300-02165 REV 00C

C.

Applicability of the QA controls are as follows: Specification requirements that aré desngned
QA 1,5 Control and underlined are applicable only to QA-1 and QA-5 items, and are not
required to be followed for other items. Where "MC" is identified, including identification
with QA 1,5 Control, the specification requirement is applicable to MC items but the
items and associated requirements are non Q.

The QA requirements associated with the re-classification of previously unclassified ground
support items to QA-1 and QA-5 for welded wire fabric, mine roof straps, superswellex
rockbolts and plates, standard swellex rockbolts and plates, split set rockbolts and plates,
rolled steel channel and interlocking steel mesh in this Specification Section and the
Drawings shall be come effective;

1. New construction: The installation of item shall be QA-1 and QA-5 upon issuance of
the constructor s unplementmg QA procedures and complenon of assoclated QA
training.

2. Back fit of prévious installed items: The constructor shall submit a plan for backfitting
items as QA-1 and QA-5 that have not been installed as QA-1 and QA-5. The
constuctor may proposed alternative methods for acceptance of items. Items shall not be
backfit prior to the acceptance of the plan. (HOLD POINT)

- Acceptance of Product

1. QA 1,5 Control: Receipt Verification of Items Classified QA-1 and QA-5 that are
purchased from a qualified source shall include:

a. Dimensional/visual inspection for conformance with Purchasing Documents which
impose the requirements of this Specification Section and applicable Drawings.

b. Verification that Certification Documents required by the Purchasing Documents are

received, acceptable and in accordance with the requirements of this Specification
Section.

2. QA 1,5 Control: Receipt Verification of Items Classified QA-1 & QA-5 that are
purchased as commercial grade items shall include; ‘

a. Dimensional/visual inspection for conformance with Purchasing Documents which
impose the requirements of this Specification Section and applicable Drawings and
in accordance with Paragraph 3. 03F L

b. Verification of received materials in accordance with matenal dedlcanon
requirements stipulated in Paragraph 3.03F.

3. Receipt Verification: Items without QA Classifications

a. Dimensional/visual inspection for conformance to Purchasing Documents which
impose the requirements of this Specification Section and applicable Drawings.

11/9/95 Preliminary Draft 02165 - 4
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1.05

©  BABEE0000-01717-6300-02165 REV 00C

.+ b. Documentation, as applicable, that the item was received and is in conformance with

the Purchasing Documents and the requirements of this Specification Section.

Field Verification

1. QA 1.5 Control (MC): Verify that storage of materials is in accordance with approved
storage procedures. Note: Storage procedures are to be submitted as specified in

Specification Section 01600 3.02 FS.

2. QA 1,5 Control (MC): Ensure that materials received are controlled to preclude

inadvertent use of items prior to receipt verification.

3. QA 1.5 Control : Ensure materials that are purchased and accegtéd for use in QA
applications are segregated from those like items purchased and accepted for use in Non-
Q applications. ‘

4. QA 1,5 Control: Ensure materials that are purchased and accepted for use in QA
applications are identified to distinguish them from those like items purchased and

accepted for use in Non-Q applications. This control does not preclude the constructor
from using materials which are qualified as QA materials in a non-Q applications.

OA 1.5 Control: Material dedication shall be conducted in accordance with applicable
paragraphs included in this Specification Section.

DEFINITIONS

Standard Swellex Rockbolt: A proprietary rockbolt system of Atlas Copco Tunneling and
Mining AB, S-105 23, Stockholm, Sweden.

Super Swellex Rockbolt: A proprietary rockbolt system of Atlas Copco Tunneling and
Mining AB, S-105 23, Stockholm, Sweden.

Thixotropic Grout: A thick cementitious grout that is pumpable as a fluid and will increase
in apparent viscosity upon standing to prevent the grout from migrating from the borehole
after installation so that no special packers are required.

Permanent or Permanent Function Items - Ground support installed in accordance with the
design drawings and this specification section that will become part of the potential licensed

repository.

Temporary Function and Temporary Items - Supplemental ground support installed for
personnel safety, or to address other constructability concerns, which is considered to have
completed its function after the permanent ground support is installed. Those items which
will be removed from the ESF are considered temporary, and those items which will not be
removed, are considered temporary function.

11/9/95 Preliminary Draft 02165-5
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F.

1.06

1.07

</

Pins - Rockbolts that are used to supplement the pattern rockbolts in the installation of the, '
Welded Wire Fabric, and other utility functions. Pins are considered as fasteners and are
not considered as reinforcement to the ground.

Certificate of Compliance: Documentation provided by a manufacturér that certifies an
item(s) furnished conforms to a referenced standard, and that is signed by an officer of the
manufacturer’s company.

Split Set Rockbolt : A proprietary rockbolt system of Ingersoll-Rand.

"QA 1,5 Control” and "QA Control": "QA 1,5 Control" is a QA control that is applicable to
materials and activities associated with permanent items classified as QA-1 and QA-5. "QA
Control" is a QA control requirement identified by Determination of Importance analysis and
is applicable to all materials and/or activities. The distinction is used to identify the source
and applicability of the QA controls.

Transition Zone - The area along an alcove from the tunnel intersection to 20 m as

- measured perpendicular from the as built tunnel center line.

Williams rockbolts - Rockbolts and accessories available from Williams Form Engineering
Corporation.

SYSTEM DESCRIPTION

The rockbolts and accessories, including both permanent function and temporary function
items, provide immediate support for personnel safety after installation. The permanent
function rockbolts are designed to provide a stable opening for up to 100 years. Additional
rockbolts can be installed to replace or supplement rockbolts that are deemed to be partially
effective due to deterioration, as part of the opening maintenance program.

ENVIRONMENTAL CONDITIONS

Division 1 General Requirements

PART 2 PRODUCTS

2.01

MATERIALS AND EQUIPMENT

A. QA 1.5 Control: Permanent function ground supp.ort ites shall be purchased as commercial

grade if subsequently qualified by the material dedication requirements included in this
Specification Section or shall be purchased from a qualified source,

11/9/95 Preliminary Draft _ 02165 - 6
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"«B. . Furnishing of Solid Bar Rockbolt and Accessories with Thixotropic Grout:

1.

Rockbolts and accessories shall be furnished with a Certificate of Compliance that
confirms conformance with the minimum requirements of applicable ASTM standards as
included in this Specification Section. The certificate should be kept on file to provide
objective evidence of compliance to 30 CFR 57.3202. The certificate is not considered
to be a QA document.

QA 1.5 Control (MC): Rockbolts shall be #8 solid deformed bar complying with ASTM
A615 grade 75 and shall be manufactured in accordance with ASTM F432. Length
shall be as shown on the Drawings. The bolts shall accommodate the installation of a
nut by complying with one of the following:

a. A machined threaded section on one end of a standard deformed bar.

b. A deformed bar having a continuous hot rolled pattern of intermittent threadlike
deformations along its entire length allowing nuts and couplers to be threaded onto

the bar at any point. o \
c. An all-thread bar.

QA 1,5 Control (MC): Bearing plates for rockbolts shall have a center hole configured
to accommodate up to 30 degrees of skewing and shall conform to ASTM F432 .

QA 1.5 Control (MC): Nuts Vshall be compatible with the rockbolts. Nuts with at least

one flat bearing surface shall be used. Nuts shall conform to the requirement of ASTM
F432.

QA 1.5 Control (MC): Williams R8M beveled washers or equal, shall be provided in
sufficient number for skewing up to 30 degrees.

QA 1.5 Control (MC): Grout shall be a thixotropic type recommended by the rockbolt

manufacturer for the intended use.

QA Control: The use of organic or chlorine compounds shall not be permitted.

- QA 1.5 Control (MC) mlmmum of (two) 2 centrahzers shall be used to maintain the
position of the bar in the approximate center of the hole. -

A Control: The centralizer shall be fabricated from steel.

11/9/95 Preliminary Draft ' : 02165 -7
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C. Fumnishing of Hollow Core Rockbolts and Accessories with Mechanical Anchor and . .
Thixotropic Grout: ¥

1. Rockbolts and accessories shall be furnished with a Certificate of Compliance that
confirms conformance with the minimum requirements of applicable ASTM standards as
included in this Specification Section. The certificate should be kept on file to provide
objective evidence of compliance to 30 CFR 57.3202. The certificate is not considered
to be a QA document.

2. QA_1,5 Contro] (MC): Hollow core rockbolts shall be hollow, all-thread bar , such as
Williams hollow core bar B7X 1-1/8 inch diameter or equal, and shall be: manufactured

" in_accordance with ASTM F432.

3. Anchor assembly shall consist of Williams C-18 Spin Lock Head assembly or equal
meeting the following requirements:

a. A Williams cone or equal, minimum length 100 mm, sized for a borehole of
nominal 57 mm diameter and in threaded engagement with the inner end of the bolt.
The cone shall be configured to deliver bearing pressure radially throughout a sector
of 360 degrees measured perpendicular to the axis of the rockbolt, and shall have a
raised axial key to stop rotation of the cone inside of the expansion shell.

b. A Williams expansion shell or equal, with a conical inner surface bearing on the
cone, the outer surface of the shell being initially of cylindrical curvature and
continuous in cross-section over a sector of at least 300 degrees throughout the
length of the shell. :

¢. A thrust ring in threaded engagement with the bolt.

d. Two slip rings between the thrust ring and the shell.

4. QA 1.5 Control (MC): Bearing plates and nuts shall conform to the following
requirements:

a. Center hole shall be configured to accommodate up to 30 degrees of skewing. The
plate shall have sufficient strength to meet the minimum deflection load test
requirement of ASTM F432 . Plates shall be as recommended by the manufacturer
for the intended application. :

b. Williams heavy H hex nut or equal, for threaded engagement with the outer end of
the bolt rod. Nut with at least one flat bearing surface shall be used.

5. QA 1,5 Control (MC): Williams R8M beveled washers or equal, shall be provided in
sufficient number for skewing up to 30 degrees,

6. QA 1,5 Control (MC): Grout shall be a thixotropic type recommended by the rockbolt
manufacturer for the intended use.

- 11/9/95  Preliminary Draft . ’ - 02165-8
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Ty QA Control: The use of organic or chlorine compounds shall not be pérmitted.

D. Super Swellex Rockbolts (Propnetary System)

E.

1. QA 1.5 Control (MC): Rockbolts and accessories shall be furnished to the minimum
standards included in the manufacturer’s published information.

2. OA 1.5 Control (MC): Plates for Super Swellex rockbolts shall be Swellex dome face
plates having an elliptical bolt hole with 39 mm x 44 mm nominal dimensions to
accommodate 30 degrees of skewing. Plates shall be as recommended by the
manufacturer for the intended application.

3. A Certificate of Compliance shall be furnished for rockbolts to ASTM F432. The
certificate should be kept on file to provide objective evidence of compliance to 30 CFR
57.3202. The certificate is not considered to be a QA document.

QA 1.5 Control (MC): Welded Wire Fabric (WWF): WWF (6 x 6 xW 29 xW29and3
x3xW1.9xW 1.9) shall be manufactured in accordance with ASTM A185. WWF may

be cut and rolled to approximate tunnel radius for ease of installation.

Standard Swellex Rockbolts (Proprietary System)

1. QA1S5 Contrbl (MC): Rockbolts and accessories shall be furnished to the minimum
standards included in the manufacturer’s published information.

2. QA 1.5 Control (MC): Plates for Standard Swellex rockbolts shall be Swellex dome face
plates having an elliptical hole with 29 mm x 39 mm nominal dimensions to
accommodate up to 30 degrees of skewing. Plates shall be as recommended by the
manufacture for the intended application.

3. QA 1.5 Control (MC): Standard Swellex rockbolts minimum of .9 m may be used as
pins to fasten WWF. »

4. A Certificate of Compliance shall be furnished for rockbolts to ASTM F432. The
certificate should be kept on file to provide objective evidence of compliance to 30 CFR
57.3202. The certificate is not considered to be a QA document.

Substitution of rockbolts and accessories meeting standards different from those specified in
this Specification Section is allowable provided the items meet the specified criteria: the -
substituted item must be of equal or better quality; must be recommended by the
manufacturer for the intended use; and shall be approved by the Architect/Engineer (A/E).

Split Set Rockbolts

1. QA 1,5 Control (MC): Split Set rockbolts SS-39 or SS-46 series minimum of .9 m may
be used as pins to fasten WWE, .

11/9/95 Preliminary Draft 02165 -9
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2.02

2.03

2.04

2.05

2. QA 1,5 Control (MC):_Rockbolts and accessories shall be furnished to the mafufactu
published information. Certificate of Compliance shall be furnished to ASTM F 432.

3. QA 1.5 Control (MC): Plates shall be as recommended by the mahufacture for the
intended application. - :

QA 1.5 Control: Rolled steel channel shall be AISC C10 X 15.3 channe] with nominal
dimensions as shown on the drawings. The channel shall be rolled with the flanges on the
inside of the roll to a radius that will allow the channel to be installed in the tunnel in
accordance with the drawings. Additional holes may be cut in the flanges to facxhtate
handling and installation.

QA 1.5 Control (MC): The interlocking steel mesh (ISM) shall meet the wire spacing, wire
diameter, and connection configuration as shown on the drawings. The ISM shall be

manufactured in accordance with ASTM A 185. The panel size (perimeter length and width)
shall be determined by the constructor,

QA 1,5 Control (MC): Mine Roof Mats shall be a commercially available ground support
item_and shall be fabricated from steel sheet metal. The straps shall have two_corrugated
stiffening ridges along the length on the outside edges of the mat. The length, width, hole
shape, hole size, hole spacing. thickness, shape and location of the ridges, shall be selected
by the constructor in accordance with the manufacturers published information .

FABRICATION AND MANUFACTURE
(NOT USED)

EQUIPMENT

QA 1.5 Control: The Constructor shall submit to the A/E, prior to use, Supplier manuals,
and video tapes (if available), for the rockbolt grout injection system and for the Swellex

rockbolt installation equipment, including the injection pump and the water recovery system
(if used). (HOLD POINT)

MATERIAL SUBMITTALS -
(NOT USED)

GROUT MIX TESTS

QA 1.5 Control MC): - The Constructor shall submit to the A/E prior to installation, for
review and acceptance, a proposed field mix design for rockbolt grout. The mix design shall
include a complete list of all mix ingredients, including quantities. The submittal shall also
include: ASTM standards governing manufacture of the grout; copies of manufacturer’s test

- reports showing the mix has been successfully tested to produce rockbolt grout with

properties as published by the manufacturer; manufacturer’s recommended minimum design
strength for use in this application: manufacturer’s recommendations for storage prior to
mixing; other control requirements including suggested mix proportions; allowable

11/9/95 Preliminary Draft 02165 - 10
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. {empérature range of mixed grout: mixing and handling instructions for the grout; set-up
time; and recommended mixing and pumping equipment. Prior to acceptance of grout by the
A/E, the Constructor shall submit test results for the proposed grout field mix design. These
tests (compressive strength tests only) shall be performed in accordance with ASTM C109
for non-expansive grout, or ASTM C845 for expansive grout. A minimum of three samples
shall be tested. (HOLD POINT) «

PART 3 EXECUTION

3.01

A.

3.02

PREPARATION

QA 1.5 Control (MC) ;_At the direction of the A/E, the Constructor shall install rockbolts

in selected areas and shall perform in-place anchorage load tests in accordance with
Paragraph 3.03D1. (WITNESS POINT) The purpose of this test program is to demonstrate

and verify the anchorage capacity of the stratigraphic rock unit._Depending upon the test
results, the A/E may direct that changes be made in the proof load and the allowable

displacement used for rockbolt testing carried out in accordance with Paragraphs 3.03D2-D3,
OLD POIN

INSTALLATION

Rockbolts shall be located and installed in accordance with the applicable Drawings and this
Specification Section.

QA 1.5 Control MC): _Only specified or otherwise approved rockbolt systems shall be used
in the Topopah Spring (TS) Ramps, Main Drift and associated alcoves. Rockbolts as
described in Paragraph 2.01 C&D shall be used, but, with the concurrence of the A/E, the
Constructor may use the solid bar rockbolts and grout as described in Paragraph 2.01B in
applications where immediate effective ground support is not essential.

Not used.

QA 1.5 Control (MC): Rockbolts and accessories shall be installed in accordance with
manufacturer’s recommendations. Threaded rockbolts shall be installed to accommodate the
bearing plate, beveled washer(s) and a fully threaded hex nut. The exposed portion of the

rockbolt, inclusive of all accessories shall not exceed 12 inches from the rock surface.

Installation of Rockbolts in Alcove Excavations:

1. The Constructor shall install the rockbolts in accordance with the drawings as soon as
practical after excavated rock surfaces are exposed and scaled. Ground support installed
for personnel safety may be installed prior to the above rockbolts as required. '

2. Not used.

3. Effort shall be made to provide a reasonably flat surface on which to locate the rockbolt
plate.

11/9/95 Preliminary Draft 02165 - 11
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4. In addition to ground support shown on the drawings for alcoves, the constructor may
install temporary function ground support, including the use of material other than
described herein, where necessary to address personnel safety concerns and test
interference constraints. The following controls shall apply to the installation of the
temporary supports and are in addition to controls imposed elsewhere in this and other
Specification Sections:

a. QA 1.5 Control: Plans describing the use of materials, products, or methods other
than those specified berein or as indicated on the Drawings, shall be submitted to
the A/E for review and acceptance prior to implementation in the alcove. (HOLD
POINT)

b. QA 1,5 Control: Under no circumstance shall the installed position of the temporary
supports interfere in a manner that ultimately precludes installation of the permanent
function ground support as shown on the Drawings. -

5. QA Control: Any temporary function ground support materials that are not removed
shall be recorded as required under paragraph 3.03A and shall be reported in accordance

with the Tracer, Fluids and Materials Data Reporting and Management (TFM)
rocedure.

F. Installation of Rockbolts behind TBM

1. QA 1.5 Control: Location of rockbolts shall be in accordance with the pattern, and any
- adjustment thereto, as indicated on the Drawings, Additional rockbolts may be installed
as needed for safety. '

2. Compacted TBM cutter scale under the plate shall be removed prior to tightening the nut
or expanding the Swellex bolt.

3. In addition to permanent function rockbolts installed in the TBM tail shield area, the
Constructor may install temporary function ground support, including the use of
- materials other than described herein, where necessary to address personnel safety
concerns in the area until the permanent function ground support is installed. The
following controls shall apply to the installation of the temporary supports and are in
addition to controls imposed elsewhere in this and other Specification Sections:

a. QA 1.5 Control: Plans describing the use of materials, products, or methods other
than those specified herein or as indicated on the Drawings, shall be submitted to
the A/E for review and acceptance prior to implementation in the tunnel. (HOLD
POINT) ‘ : '

NOTE: Submittals which include proposals for the addition of appurtenance(s) to the
permanent function rockbolts, must also satisfy the submittal requirements of
Specification Section 01501 Paragraph 3.01K.
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.~ b. QA 1,5 Control: Under no circumstances shall the installed position of the

temporary supports interfere in 2 manner that precludes installation of the permanent
function rockbolts as shown on the Drawings. .

QA Control: Any temporary function ground support materials that are not removed
shall be recorded as required under Paragraph 3.03A and shall be reported in
accordance with the TFM procedure.

QA 1.5 Control: Installation of Welded Wire Fabric and Rolled Channel

1.

3.

WWF may be installed at tﬁe TBM tail shield using the pattern rockbdlts, where

immediate installation is required for personnel safety. Standard Swellex or Split set
pins may be added to tighten the fabric to the rock. :

If WWEF is installed after installation of the pattern rockbolts, wires may be cut to avoid
interference and the fabric tightened to the rock using pins. The A/E may direct the
installation of additional pins if considered necessarv for adequate tightening.

Rolled channel shall be mstalled against the rock or the WWF. Pattern rockbolts or

pins may be used to secure the channel. Local gaps between the channel and rock
surface are permissible.

Special Instructions

1.

The Constructor shall remove the water from Swellex rockbolts (within the limits of the
water recovery system) if necessary to minimize water usage to meet water limits.

QA Control: Grouting of the rockbolts in the test alcoves requires Test Coordination

QOffice concurrence.

DA S Control: Manufacturer’s recommended installation procedures for rockbolts and

accessories shall be submitted to the A/E and shall be retained as QA records. (HOLD

FIELD QUALITY CONTROL

QA Control: The Constructor shall be responsible for construction records, installation
inspecting, and test documentation in accordance with this Specification Section and
Specification Section 01501. The Constructor’s responsibility shall include as a minimum:

1. The constructor shall a develop a ground support location identification system which

references tunnel or alcove station and which is sufficiently accurate to permit
subsequent identification of individual rockbolts, WWF sheets, ISM panels, pins, rolled
steel channels and mine roof mats in the tunnel and associated alcoves at any time
following installation.

11/9/95 Preliminary Draft 02165 - 13
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2. QA Control: The constructor shall record types and quantity of items installect in the -
tunnel and associated alcoves and shall record location of installations. The constructor

is not required to document location for each item installed but is required to document
the confining locations between alike groups

Note: The site characterization mapping of the mstalled ground support is consxdered
sufficient to produce "as built" ground support locations. Documenting individual
component locations is not necessary except as describe in 3.03 A3.

3. QA Control: The following items require the individual locations to be identified and
documented in accordance with related implementing procedures:

a. Non-Conformance or Field Deviation Items

b. Rockbolts that are proof load tested.

¢. Items that are post-installation tested or post-installation inspected '(samp_le
population only) as part of the material dedication requirements.

B. Hollow Core Rockbolt with Mechanical Anchor

QA 1.5 Control (MC): Grout injection shall be surveiled at least once per shift to ensure
that return of grout is observed at the bearing plate prior to completion of pumping.

" C. Not used.

D. QA 1,5.(MC) Control: Rockbolt Load Tests: Perform In-Place Anchorage and Proof Load
Test on Selected Rockbolts as follows: -

!
1. The Constructor shall prepare and shall submit to the A/E for review and acceptance an
- In-Place Anchorage test procedure that will establish rockbolt anchorage capacity and
allowable displacement under load. This procedure shall use the ISRM test method.
This test procedure shall address the number of rockbolts to be installed for testing and
the procedure for testing of the non-pattern rockbolts. (HOLD POINT)

a. The constructor shall install and test non-pattern rockbolts as directed by the A/E in
accordance with their approved In-Place Anchor test procedure, The constructor-
may be directed to install and test additional rockbolts by the A/E (WITNESS
POINT)

b. The test results shall be documented.

c. The tests conducted shall be used to estabhsh the values for proof loads and
.allowable displacements for rockbolts. (HOLD PQIN:I:)
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The Constructor shall prepare and submit to the A/E for review and acceptance a Proof
Load test procedure to be used for conducting the proof load test. It should follow the

ISRM test method. (HOLD POINT)

a. Proof loads and allowable displacements for rockbolts to be tested shall be as
directed by the A/E , except for dedication tests specified in 3.02F.

b. The Constructor shall perform a minimum of 20 load tests out of the first 100
rockbolts installed and on at least 5 out of every 100 thereafter for each rockbolt

type. unless directed by the A/E, and except for dedication tests specified in
3.02F.. : :

c. The A/E shall select whiéh rockbolts are to be tested.

d. Grouted rockbolts shall not be tested earlier than 72 hours after grout installation
unless directed by the A/E. (ELTNESS POINT)

e. Test results shall be documented.

For purposes of the proof load testing, the rockbolt shall be considered failed when the
measured displacement exceeds that allowable for the proof load or directed as by the
A/E in accordance with Paragraph 3.03D2a.

QA 1,5 Control: Construction Testing of Grout

1.

Grout samples, obtained from a batch to be used for rockbolt installation, shall be

collected for testing during each shift when grouting is being performed or as directed
by the A/E.

The Constructor shall prepare and shall submit to the A/E for review and acceptance a
procedure to prepare and test grout samples (compressive strength tests only) in

accordance with ASTM C109 for non—expanswe grout, or ASTM C845 for expansive
grout. (HOLD POINT)

Documentation of grout tests shall include: test results; the quantity of mix water used:
the temperature of the grout mix; amounts of any admixtures used that are varied to suit

the field condition: and references to records created in accordance with Paragraph
3.03A that identi& SQCClﬁC bolts installed using grout represented by the test.

QA 1.5 Control Recelpt Venﬁcatlon of Commerc1a1 Grade Items

1.

Testmg of mrmanent function rockbolts and accessories shall be performed in
accordance with the following requirements:

a. Rockbolts and coupler (if used) specified in Section 2.01 B & C shall be load tested
in accordance with ASTM F 432 Sections 9.4, 10.1 through 10.2.1.2. Rockbolt
specified in Section 2.01 D shall be load tested similar to the above ASTM F432 as

11/9/95 Preliminary Draft 02165 -'15
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modified using the manufacturer’s test procedures "Tensile Testing of Super Sweliex
bolts". Rockbolts shall meet the manufacturer’s catalog and/or information bulletins
for the full cross sectional area. Tests shall be preformed on one per 100 sample
lot. The tests’ sample population may be increased to 1000 (1 per 1000) after 32
consecutive tests where each result conforms to the manufacturer’s publications.

b. No special dedication testing has been idehtified for the following items: Nuts,
bearing plates, face plates, beveled washers, Welded Wire fabric, Interlocking Steel
Mesh (ISM), Rolled channels and Mine Roof Mats.

c. Pins (rockbolts specified in section 2.01 F & H) and accessories. No special
dedication testing is required where the pins are installed to QA installation
procedures and are installed in areas designated Class I, IT or III ground support per
the drawings and specifications.

Pins that do not meet the above criteria shall be dedicated by post-installation testing
of the rockbolt system in accordance with section 3.03D2. Non-destructive test loads
shall be 1800 kg. Test population shall be in accordance with the normal sampling
plan per table 2.1 of EPRI NP-7218.

2. Inspection

a. Inspection of dimension rockbolts and pins (section 2.01 . B. C, F & H) in
accordance with the manufacturer’s published information and length in accordance
with the procurement documents. Inspect in accordance with the normal sampling
plan per table 2.1 of EPRI NP-7218 per shipment lot.

b. Inspect the WWF and ISM dimensions in accordance with section 2.01 (E & J) and
in accordance with the ASTM A 185 for wire spacing dimensions, wire diameter
and welds. In addition, inspect the ISM connection bends for dimensions and

~ cracking. The constructor shall select inspection lots using any of the following;
wire from common heat lots, production number, or production line item lots from a
single product manufacturer. Where lot sizes are large, greater than 1000 items, the
constructor may form smaller lots. Acceptance of each lot requires all samples
conforming to the above special inspections using test populations in accordance
with the normal sampling plan per table 2.1 of EPRI NP-7218.

c. Inspect the rolled steel channel to ensure dimensional conformance of the channel to
Cl10 X 15.3 at receipt. Other dimensions shown on the drawings are to be
considered acceptable on the basis of satisfactory installation as evidenced by the
channel being held uniformly against the rock surface. Local gaps are permissible.
Slot dimensions are considered satisfactory if a rockbolt is able to pass through the
slot but the bearing (face) plate will not. Inspect in accordance with the normal
sampling plan per table 2.1 of EPRI NP-721

d. Inspect ’the mine roof mats (section 2.01K) in accordance with the manufacturer’s
published information and in accordance with the procurement documents.
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3.04

SN TRITI VR

-

'PERSONNEL QUALIFICATION

training to manufacturer s recommended rockbolt installation procedures for rockbolt
installation personnel, and to Constructor’s testmg procedures that are developed in
accordance with this Specification Section for testing personnel. ,

PART 4 SUBMITTALS AND NOTIFICATION

4.01

A.

4.02

SUBMITTALS

Submittals shall be in accordance with Specification Section 01300 and the attached Submittal
and Notification Requirements Sheet.

Any revision to submittals prepared in accordance with this Specification Section shall be
forwarded to the A/E for action as specified in the original submittal.

NOTIFICATION

Should any change in this Specification Section be required to comply with these
requirements, the Constructor shall notify the A/E in writing for review.

s

11/9/95 Preliminary Draft | 02165 - 17
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SUBMITTAL AND NOTIFICATION REQUIREMENTS

ONLY APPLICABLE ITEMS ARE TO BE COMPLETED

02165 :

B PRIOR TO FINAL
ACCEPTANCE

COMMENTS: '
"X" in the Notification Columns denotes a Hold or Witness point is required in the specification subsection, but prior notification
of the A/E is not necessary.

END OF SPECIFICATION SECTION

11/9/95 Preliminary Draft 02165 - 18



R v
6 | s A 4 4 1 3 ! 2 ! )

norEs:
A X oo

T, D ih B P el o
* .ﬁﬁ.-.m-aﬂw""&"'ﬁﬁmu 5 & o

_ :‘ﬁ .nglisug :F"am "m'l PO ICATION

* m L1 N ) uc%n -v -"1-;‘3\..:-

N PRV Ml nith swoicReTE.

L4

i o o H‘ﬁ e o

- S l-m"@ b -u'u‘ﬂslmmﬂ -
Foil i M‘ ..mm'm (

w:n-"-- -

Iu&" )?gnan.r;t mn.'% istancine SwELLER.

.lmﬂ".lx S’M'M“ uuﬁ%’ m
BITRT R R RARSRIRET

Vllll"tl»
CRUSICE AICROULTS AL HOT OF TNOTALLED NENE L ACIVE.

JUO® BEPET Bay 1 IRSTALED FER ECIF ICATHN S0ctiOu

LI

TAMEITION 2o

.

7 v% W%v % %

E

GENERAL_ARRANGEMENT PLAN-ALCOVE
ICALEINONE.

Y
- ¢
BT ET
L -
'
g -
TOV-193-£37 SLISMIC DESION TALUCS NCTR TO BC YERLFICD,
TORN-144-C7 & THO-147-E9F THERMALLY (NOUCE® STRESSES RiVE YET 10 0F GCTEMMIMIN.
— TOV-050-08 MUCK WSS STRENGTH CSTMMTES FOR TSet M0 Tie? MEE® T0 Ot VIRIFITS.
e =
ST
ELEVAT YIS -.n.
KAl =g )
M1
Bl A v g (g o e - | - -
A » taws = A
p— s CHLORATORT JTUOTIES FACILITY
[ il ROCKBOLTS & SHOTCRETE |2
em— e 2ra . e PLAN. $PCTioN 2 ELevaTion :
B4 QICNTION snt st AL IS %"‘m b B N ~ jﬁ:’.‘:"a‘t’.‘-:‘a-‘“ ey llele T g | ctt! u:(: o T 4 ‘
Yl NOTE! M| : 1
8 v T T ¢ T T % 7 T 3 H

: ENRLOSURE 2




222,

T TIICSIER T 1 A . ! s 4 4 | 3 ! 2 3

[}
CURIRATER STBNS FACK It .
m’- -
-~ e ot b m"ﬂmnnv 3’.‘.! "l K-.‘.'! - !
o— . R 1.!"‘#'?:'_-""""" :
X0 o B I VYO Y R
™ e tee | IR e 7:-.__' .':7715 TTTsT " -
————— A wm |eamae S SRREI TR SUNSRST T .
R AR Y ERRTIN T e ook
w  leimoa Qs v [T NI} gRecte 4-1170 e vive wr we
v “n Te .t L " STM. T IPECEP S99 B W PR 00N,
catt m:vl f ot " R i ":ﬁ 5§:§! | -r -
LT i/ AR SRR S L (I IR v e c
- lﬂl‘;‘ RIS SLEPGRT FEB PTn YT (3 W STTL NTS FO0 AL S0y ’
CLASS 1! CLASS 11 CLASS 1-A. 11-A 8 1I1-A
CT RN e i ATr 1178 (MFERENCE DT+ O T T —

g_sn )
Rt

" [1- X ) M -’ .t,-cb” "
%ﬁ ‘ ﬂ”’%l- lﬂl- !ﬁ'

3. JENRD SOPONT CLASIES WAS FRIVIVRY CALED SRASO SUPReRT L - .
S GLTSIS OF AOCAMLTS 4 SCCITIORICS SAL POURD On SRamvag emSt.

- S SUL WTCIVICATION SECTIGN SE341 FOR PARRICATION MD HETALLATION @ STERL TS,

- ]
TIV=193-CS7  SLIMMIC OESI0N YALUEE WXD TO 0 YERIFITS. >
TRO-1AS-ISF, TI-1AT-ISF DAL STRESS vALWLS SAVE YET 7O BE DUTEATWEY.

-0ty woeE Mksg ESTRATES POV TSet SN0 TSk YD 70 08 verD~ ... |

CLASS 111 ~ CLASS 1y CLASS v
HRTs TS (RTCREAT SR TS KTy 1078 IR oY) wats 11 RO oRT

w- e & 0L FATRATY
Vi . 7 52 m TU W'E‘k

TR DR | o = e SEcyions
ST ] | AR . . - BRI SRR i AT S P

‘ . ' ENCLOSURE 2



-
2R10p-001 84 1L ) 1KV s T

i 3 ! 3 \ 4 4

2 1
" bt N

CLASS | GROUND SUPPORT ALTERMATIVE CLASS |-A GROUND SUPPORT
TYPICAL TUNNEL CROSS SECTION TYPICAL TUNNEL CROSS SECTION
gt 1 1138

B smiem R s

s Sa-d. St
i ed “l!’ aL u-w- m l'.- . Hll nerim
L -, 943 WALSS

" peepe a
s oo e R B
2o NETMA VP wun LN RICEIRLTE I 4 SAPREEETELY SO ..ﬂ' ‘r. m" i s =
lm-l'l'.-’lm - 3 ST DECIICITION 0TI 05400 FIR TP EERIAT MR,
l.—-n-vu-mmmw FENEN & W . @ (EStaLL %5 ST SEVS AF WP, 2004000 6C.
SPADDIR A AWO. E LoAER 7 0w ur&mvﬂ
SITL CURSCTERIZATIGN. 3°3° WF 6k Wi G PAELS WY OE VSED
FOTIGRS & TR PR DAL LA ITH .

IS S WAL IcRtalive.
SRLECT

N R m" I 'lm'll
1 L s IS MR OO e e Z.é"'g 9 ".4",5”.3-- ""’"
+ ey swmisens moss .o.:'..:'.'.;-o:.-" rusnoes w ‘

T

’ CALic My .ln
1 SENEITY Snall 8% 9 KOCIOWLTS PER 19600 e OF PUEEEY,
LONTH. GRLENFATION & BALTS mmvY vany,

THV-193-E37 SLIMME DESION YALUES METD 10 X VERIPIEB. g e [T
TIO-148-197, TI0-147-GF TRERML SPUIS VALVCS PAVE TEV YD S BCTVANINES.
TEV-009-00 AECK WSS STRENUTH ESTRATES #01 TSet AND T5et BETO T8 OX VEWIF IO,
- W— e )
SraPwiC imE  m— s —
- 4 WENEE iy
1180 :::" o mUN';E N3]
R ALCTMIREL PON £ Wt ) 1% CROUND smsz’m A
= - | PR e e, : -
emn s . - i o lm
. — L Lo L B Ao 8 o bod hd b L - % -1?.’! 0 Ill;z

oo L st faat et O L4 ! ] ) - * 0 4 L

..

b



WOr-001254, 2 o LIS A T t [

BEFEMDNCE O T

CLASS 11 _GROUND SUPPORT
TYPICAL TUNNEL CROSS SECTION

B e rras e St

LI

2 %Mhm\q‘-"rﬂﬂ.”“'"

[d ’ ¥ u-
it ¢ Kﬁﬁl‘iﬁ 3::»:1::41.

. m'ﬂomnmn LS
i e e
" n ‘' ang -' -lltﬂﬂ .-I Shey,

™ Pa3s
'—-“

" BTN R T

E=pK o

ALTERNATIVE CLASS 11-A GROUND SUPPORT
TYPICAL TUNNEL CROSS SECTION
WAL 1190

L.A9% 1]-A wunpyy
" EEFLER IR AR R ot
2. JO WECICICATION METION G4 FOR FASRICATIN 0

5 ST SNCIFICAL N JECTan 00165 FIR WF NEPGRMTION,
. m-mmnmmm

%p... u:r‘ e """"*.': e

N
1% IF

V=193 IINNEC BTSION VALIKS T 16 AL VERIPIED.

N-AM-L9F . TO-14T-E5F TWERMAL SIS VALINS MAVE YEV TO BX OF

TOV-000-PU FECK iS5 STAENOTR ESTIMTIES FOR TSvt AND TSu? WETH TO 6F VORIFIEO.

> PRELIRMI

.l %L T
ﬁ- O L] Ovaah PacioRethg Wasm
1:30 SERLY EXPLORATORY STUBIE 93
» oNT
C T =TT WMSUPP&“ u'm'u & M-y
. 111-2100-30093 ALV 00 o i
AT SR W e e - s iaves rn e B Lot "':" miz i
[ — ol i i i S S, Bl b [ ' " oo

— —te— | I 14 | [ 1 1) 3 ) I sowrons e ot rov? sereirartaeenty. sar rosde-1ome n



- reIOv-00 12

CLASS GROUND SUPPORT
'I'YPICAL 'I'UNNEL CROSS SECTION
wage 10

LS 110 WS

" TR E T o3 S S el ™
E 2 mu?‘,,r SUPPERT N ACCORpAICE

S THONCATIE v COVIR MUCARRLTE. WP, L S0P TS O Oy,

* AR AT U e
Lm‘m” _g_-u.l-ll-nn--mn :

' ALTERNATIVE CLASS 111~A GROUND S
L TUNNEL CROSS SECTION

T
[]

s 1114 WS

- e o EITITRTRTOA 8 8 e .
" TSI T e e (

o SEL WECIFICATION SECTION RV PUR OUF MMM NN
4 NETAL W SR SIS AC MR VIR0 5.
..m#muu-l-h-u—n--—

ﬁ 4
R SN
M' -.-'ﬂ!l“é-"".m.m \ﬂﬂj‘ mme v

%&Wﬁ FRRE-

m-m-nv FLIMNC FTSIMN TALUES MECP 10 SR VERITIED.
TED=143-CI. THR-147-03F WAL STRESS VALIES WivE YET 10 ¢ OCTOTIND.
TOV-000-90 ROCK PASS STRINGTH [STHMTES FOR TS0 A0 Yok MEYD TO ST VINIFITD.

> PRELIMIINA...V°

grome goug ==
| —— e S
150 L CXPLORATORT STUDIES FAEILITT
. SR MBS o vt : mm‘?l&gll‘l"ld!
KL ONETEIE MR
AR MBS, SLESS » Y
T : T - i = o i
— Sl et b ko b B =" R TR TN FE
- P | T T T T r 3 : ! RN <N MU Ny




CLASS 1v_GROUND SUPPORT . L‘
TYPICAL TUNNEL CROSS SECTION
TR .

g— o : u
£33 1 PTTTMAT AR 8 St '
* B IR UL RI SR = '

3« SEL SPRCIICHTION SECTION 90108 P00 WP MPSRRTIG.
€. Wt W SICEL ST o7 AENNAL. S49-1200 B¢,

Lmum-mmm - (- .M

MIQ“ TOV-193-IS7 SLITNIC PESION viLuts Jed 70 Bt vERIfite.
'ﬂm'ﬂlm m is ressimt %0 TOP-AS-CI s THR-HT-CSF THEAMAL STRESS WALUES WAvE YET 10 OF UTTAMINED.

ER L ]

| -5
ﬂ! g a- —1 ) oo
o RO S I T
5o . o~ 7.62 m TUNNEL
SRAD MCIPTERE $O0 COE W 1Y T CLASS IV |}
&4 pa i - fmon, '
AT STIRT DL T Wl e ST Wy o - 1R Ui TER AYIEw D Liscwuis pooy BABEE 0000-01 o i
—— [ 1 - k4 I [ | 5 4 1 4 i 4 < o ‘
st s . t




reit S 1N L4 .| $

CLASS vV GROUND SUPPORT
TYPICAL TUNNEL CROSS SECTION
T O D

B mmuem
“ P T PRI 5 B,
2. 100, 2FTH IcTion METIM SEIN Ty ¢ mICaTION W0

3. METAML W8 STUR. SITS AT NI §00 OC.

& AL ITTULINTL TS Vit o et

r'y

TOP=193-C7 I IWHC AESION VALUES WETD W O WRIF LS.
wu.'mnnmsmmmm 9 X RTINS
TOV-0UY-00 MOTK WA STRENOTE CSTIMATES PER TSet M TSl MITO W B WEMIFND.

;;— =
Waonn WPws LISt
Srewie scup  m— B
e — e i s Sharpnis A
%0 S BaT. CHALORATORT §TU01CS FACILITT
g 62 m 1
: o - SUPPORT CLASS ¥ ;
—m— 3 iyt el ORaETNE SPLSLOD BIIELIN0P- joremin SECT 1
S TUNI N 1 s ey Lol — e oere o S reny S4B £ 00B0-017)
bl D ol i D e ) on, gag [1:5,8_|NING:

S - [




{

INSTALLATION DETAILS FOR HOLLOW CORE ROCKBOLT WITH MECHANICAL ANCHORS AND THIXOTROPIC GROUT

cals wog

SINGLE AMCHOR SnOWN

TOV-=193-ISF SEISMIC DESICH VALUES METD TO OF VENIFIEO.
TO0-140-C3F . TRO-147-LSF THEMAL STRESS VALUES WAV TET 1O B DETEmetnto.
ESTIMATES FON TSwi AND TSe@ WELO TO O VERIFIED.

EoE T
R A e e A Kk

00 NOCK Mass

197 OraATION O b G148 CIFICATION CTION B1es.

O L5100-0012-41()G 0000, a5 1 1 (3 ! S * 4 | 3 ! 2 i
.. ]
[Fmrm L
= T \"L \‘5(\ mme -
e " RN % ﬁ%&%u:ﬁm» Bectli om
My ssans [ INTERLOCK ING STEEL MESH
LONCI TUDINAt. SECTION L ks wout
ract Mot g .
INSTALLATION DETAILS FOR SOLID #8 BAR ROCKBOLT WITH PRE~INSTALLED THIXOTROPIC GROUT
KAl MO N -l (
I 3°-9° tyeey L8 LTy 1 1'-8° 1tvhr
so00 ] 1 o 1 .
—|——-— . — e - - — - . — - - o o Y+ o= o - —_—a{—-
mu& ! | | |
N AT, 3°012° ITICH ML 117D - HIEER & WRLS 19 0K FIRLD BETLRNED
.- — < PRIOR TO AOLY ING
CROWN CHANNEL SLOTTED HORE SIZE & LOCATIONS
Seamte ol
Lowitoma, seeTion
i T e
INSTALLATION DETAILS FOR SUPER SWELLEX ROCKBOLT . -
Tt W% —
onoih !
]
R R IO
e e “\ [OSyT /D W
- e o e S S S S S S o v S Sl ' - ~— - .
man e Lo Xa Dl Ty Sy o A o
rats man N AR
LO0g1 tUD [, SECTION

DRI TGN JEPITY

C

* O ST e o o co

INSTALLATION DETAILS FOR WwF
WITH SPLIT SET ROCKBOLT Bl o
INSTALLATION DETAILS FOR wwr Tt > pl - R LT
WITH STANDARD SWELLEX ROCKBOLT ] GROUND _SUP
TRt - [ T ROCKBOL TSD E‘%“A’l L“:
, [] -ng’us‘ :iv K Y 9 STOADY 9
&!ﬂm-“ 1wt Tens) : T - [y ™ :i&':u LETEmA, M Vitw '0' - I J1A 7‘
e | [ AL e b b i i e o
] . 4 -  § o 1 . [ ] ! S »~ | 4 1 [ .,rm.ul,lw craryY. o0

37.068
1998 1129



300-591 P=001 -LLLIO-

\

( (

RS HTE R Y | _6 s A 4 4 ! 3 | 2 ! 1
NOTQS:

20 000
TRANSITION ZONE

GENERAL ARRANGEMENT PLAN-ALCOVE

SCALEINOMNE

SEE MOTES 7 AND &

W REIMFORCEMENT

EMENTAL SUPPLEMENTAL ROCKBOLTS
CINSTALL AS REOUIRED) {INSTALL A RED
MTeE S 0 SEE NOTE 9 S REQUI )

SCALExNONE

NOTE: FOR EXCAVAVION COMFIGURATION/OIMENS I1OM
DETAILS SEE APPLICABLE ALCOVE LATOUT DRAWINGS

:

»@»D» . | THE PEAMANENT FUNCTION GROUND SUPPORT INMHINMSSATM
ALCOVE /%A [N ACCESS [NTERSECTION |S TO 8€ SUPPORT %ASS i om

NG
SHOTCRETE MAY OF OEFERRED UMLESS 0\‘!(!'!;2 QIRECTED

Ml‘! APPLICATION

|
¢
" ®
z. PioTCRETE 15 TvE Oy PERMAENT FUNCTION CROWMQ SUPPORT wITHIN Twe
' o - ﬂm"?ilcxntss. TENGICRETE 1N Th
1

0A~1 AND 0A~S.
MAY BE DEFERRED UMLESS OTHERWISE DIRECTED Y THE A/E

Slﬂl.l.m‘l'xlﬁﬂ.l!bl mnmn:mmmu:
APPROVAL AMD ROCKBOLTS Ay BE€ (WSTALLED
R PREVIOUSLY APPLIED SHOTCRETE.

4. PERMANENT GROUND SUPPORT. [NCLUOING SHOTCRETE. WITHIN THE ALCOVE BEYOND
THE TRANSITION ZONE |$ CI.ASSIFIEO MC. SHOTCRETE. IF USED. SHALL BE
INSTALLED IN ACCORDANCE WITH NOTE 2. BUT WILL NOT BE CONSIDERED OA-t OR QA-S.

INS‘I'ALI. ém m MOMINAL LENGTH PERIMETER ROCKBOLTS ourswe THE
LINE PRIOR TO THE EXCAVATION OF THE ALCOV

>l

e et | pempuaren mocxeouts swas € Eimuen croutasce o sueen st x
ROCKBOLTS. GROYTASLE ROCKBOL TS SHALL BE GROUTED AT LEAST 72
MRS FRIOR TO ALCOVE EXCAVATIGN.

ROCKBOLTS INSTALLED (¥ “! H.COVE SHALL BE A MINIMM 1800 mm
LENGTH. WHMERE THE ALCOVE W m)/m HEIOHT [S 4500 sm OR

) RE MIN [V mlGJS ALL BE USED, mauus
Ms.h-ﬁ FIICTIM TYPE ROCKBOLTS (STAMOARD SWELLEX. SUPER SWELLEX.

OoR SETS 1.

9. mcx TS NSY COvE TO BE INSTALLED ON A NONINAL
!ﬂ. ! I.I.ED &!lﬂ! P:%TERN.‘AE "'m MAVEgDJIJST LOCATION.

MIEN‘I’AYIM uo S’ltlm TO ADDRESS GEOLOGIC STRUCTURE
THE COMSTRUCTOR WiTH THE AI! M INS'I‘ILI.ATIO! OF GROUND
SUPPORT LOU S'RING I'E M’ 'I’HE TEST ROOM AND lﬁ YCO
ACCEPT. T LAYOUT (N THESE AREAS IS REGJIHED PRICR

' TO msncunm.

10. | CROUTED ROCKBOLTS SHALL NOT BT INSTALLED INSIDE THE ALCOVE.

INSTALLED PER SPECIFICATION SECTIONS

GROUND SUPPORT SN
' 02165. 03362, »o"é'iu .

ANSTEC

PERTURE
A GARD

1s0 Available on
A Apenure Ca

I ALL DIMENSIONS &

UNLESS OTHERWISE NOTE

SHOWN [N mu.nemrsl

ML OILENSIONS SHOWN ARE
m&g& UNLESS OTHERWISE

8

pocroeg

/proj seat . snrmine/2ese018)  eor

[ ]
|
TBY=193-ESF SEISMIC DESICN YALUES NEED TO BE YERIFJED.
T. I TBD-148-ESF & TB‘B-MT-ESF THERMALLY INDUCED STRESSES HAVE YET TO Bt DETERMINED.
'r? i ' T8Y=-069-DD ROCK ?MSS STRENGTH ESTIMATES FOR TSwl AND TSw2 NEED TO BE YERIFIED.
| ‘ : - = =,
l‘ bzu-—v Fossen ov e ratey
ELEVATION /A ,
“sches nore - ‘ |su ORAVING [MPUTS LIST
|
H 1 s ATy
' ]; MIILLO no&;-D ow -tn E!:ﬂormuo NGY
k I‘ SCESLEY SMANAQEBWVENT mm
Poo— EXPLORATORY STUDIES FACILITY
: T renes ALCOVES
DOL/TWR ACLIPTOE PR COTRICTION ™IS SUPERCEDES DRAVINGS ROCKBOLTS & SHOTCRETE
; Lreetrescm it b s L EeDy PLAN. SECTION & ELEVATION
0% #Vl&k ﬁcﬁ{‘kz‘?‘gl&%’mm L MR TOOCUMENT & joumisia asy . "o
. ore ISSUED FOR FINAL CHECK - oo O [i0enT iF1ER: BAREEDOOO0=01117-21 161 =000
) § = ~] S - seation [ niteta
= ' 2 Nase “toe_ReF WoTEd1.2.6 | MiNE:40161.06N
5 A —— 1

Q512040135 - 0]

ENCLOSURE =2

> PRELIMINARY"

A

2V-HOV-1998 10408




( A |

G5/2000 /35 -

IZ

- RIEIE] . } . \
00~ 15107001 2-£1£10-0000338y8 LI @ 7 - | 6 i 5 * 4 3 ’ | 2 | .
|
; |
|
| D
ve STECL SETS w/vwF .
:%Agi'{iln 153 & (11-61 ORNG fanog O EXPLOATONY STUDIES PACIL)TY .
AS MEEOEO (CLASS 111-a) SePPoRY mol . GRS SUPPORT
cLASS 0 vt RECOMMENDAT 0bes
wr ROCKBOLTS NOMINAL 1 1 .
CLASS 11 SROT BOLT AL MECESSINT. " FINg w0 cmacans UiTw wer
' >10 - = oo = — OFUSED TO SECURE vESH aS MEROED. L o o e o o
Aty »§_STE -
. s it i e e e
a3 NEE FOCKGOLTS ROMINAL 1000 x 1000w SPACING WITH vwr.
(CLASS {Li-a) . cLASS 11 SPOT BOLT AS NECESSARY, PINS AND CHAMNEL MAY BE USED
n cototol L IO e S A R o e e e e e m —
aTIvE: -
Cubss 1o ATEMATIVES T STEO SETSes SPACED N
ROCKBOLTS 1 P . SPOT
SPRING LINE _ . 06 10 0.0 L LU g g e A o -y TR R TS o
" : O = - o = o DOLT 2D RECESSIAY. _ FLUS VOO-150 mm SoTeReTE. | L _ _
0 aTIVE: | TSwe SPACED 1
CLiss M TV o T o A T oA T ™S WeEDED.
v 0.1 10 3.4 cLass tvs MR STERL SENS eCRD, $1071220 mm WITH WF MO
v 0.01 T0 0.1 CLASS ¥1 WS STEEL SETS SPACED 610 mm wITH FILL LAGGING.
2 FOR DETAILS SEE Dwg !
SEE OWG 4018 o1s £ t
TRvenT scoent f o R SEOrRT f e TRVERT FER Wor - WDED WINE FABRIC OR INTERLOCKING STETL VESH AS WAAFACTURED BY THE RATMEL €O
IREFERENCE OLY) SREFERENCE OrLT) (REFERENCE ORLY) s ii-a O EPROVED Eouae. STC SPECIFTCATToN SaEr o o2 ten, " c
*4 - T ALTERUTIVE GROUD SUPPORT FOR PTn UNIT 15 W8 STEEL SETS FOR ALL GROUMO
CLASS 1 CLASS 11 CLASS I-A. I1-A & [II-A e
SEALE: 1378 (REFERENCE LY} SCALT: 1175 (REFERENCE OWLT) IR L AT
o> woTES , ] '
D Rl -y 1 B R rrafts NP EMnCE MY, SOR. TNSTALLATION aD
wacoiua | OATZENTROS SEE RESPECTIVE GROWD SUSFORT-CLASS DALV INGE.
AS MLEDED . 1 DA ST{
Rl 1 g g e g g s R R g s Lt T <
SELECTICH OF A PARTICULAR SUPPORT CLASS SHALL BE_BASED LPON
QBSENVATION OF ACTUM CONDITONS INCLUDING LOCM, *OFF MORMAL® O
ANGULIIS COMDITIONS®s AND AT VARY FROM T t
. <« MECOMENOATIONS. SEE SPECIFICATION SECTION 01501, ‘
GRS 1. D SUPPONT CLASSES WERE PREVIOUSLY CMLLED CROUND SUPPORY . .
SS0RK CATETORTES. ,
»e STEEL SETS 4. DETAILS OF ROCKBOLTS AMD ACCESSORIES ARE FOLND OM DRAWING 401ST.
WAL LAGGING -~ S. SEE SPECIFICATION SECTION G2341 FOR FABRICATION WD INSTALLATION O STEEL SCTS.
- | 8
SPRING LINE,
18y-193-£$F SEISMIC DESICN YALUES NEED TO B8E VERIFIED.
7!0-!‘6-(8(-1. T80-14T~ESF THERMAL STRESS VALUES MAYE YET YO A DETERMINED,
18Y-089-D0 ROCK MASS STRENGTM ES"'MT!S_ FOR TSw1 AND TSe2 NEED TO BE VERIFIED. @
- <8
FOR DETAILS FOR DETAILS ¥ AN STEC Z
TheERT sEomy f e I fos i ste v a3 FRECAST CONCRETE L SEE OWG doise : =
(REFERENCE OMLT) {REFERENCE O Y) (REFERENCE OMLY) APE RTURE $EE OravingG heuts LISY
CLASS 111 -~ CLASS 1V CLASS Vv ' CARD | |==
SCALE: 1175 (REFERENCE OWLY) SCALEs 1175 (REFERENCE OMLY) SCALEs 1578 IREFERENCE OMLT) \ L oA !I
. hm-—- 1l Saowt
; Also Available on i)
| Aperture Card @2
i
| — o,
' v
) GRAPHIC SC \ 3 HeAmERA A
300 L]
Eﬁ ety EXPLORATORY STUDIES FACILITY
i L 7.62 m TUNNEL
OOR/TW SLCIPTINCE FOR CONITRET IO GROUND SUPPORT MASTER |3
THIS DRAWING SUPERSEOLS BARCABOOO~ Cindeidiolaiaialiin =
e e A T FT™ ouc| 93117-2100-a0181 WEV 01 a0 ML ¥ KDY - SECT‘ ONS - b
L1 OOCIME 3 1e8 phemteg ub. &
[&"tﬂ%ﬁgms@'o‘ouo ' "um"sl OTHERYISE HOTED . - pere i e ML T D [ioenririens RABEEO000-01717-2100-40151
- y L1l e 13§ T TSR OV RS b o — ] WS fee GAMNICH IS | G b e tud
3 NASF NOTEG  EEE MOTE 41,2.6 | MINE:40151.00N
8 | 7 | ) ) | 5 + S 4 [ 2 ome ows
poaress M’m..”’."l“l”"‘-’

EHCLOSURE 5 - .



o,

Aw

-

2S107-001 -4 1 L10-0000339Y
o e o 2 Ly B S22V

<T

1620

CLASS | GROUND SUPPORT
TYPICAL TUNNEL CROSS sscnoN

SCALE ¢+ 1330

CLASS ( tOTES:

Joa~r= 1. GROUND SUPPDRT COMPONENTS ARE CLASSIFIED OA-1. OA-S. SEE
oRAWING 40137, ALL SUPPORT 1TEMS IN THIS SECTION

ML GROUND
ARE Qa=1, 0A-3 UMLESS NOTED OTWERW|SE.

INSTALL 3000 mwe LENGTH ROCKBOLTS N 2% APPROXIMATELY SOUARE
1500 sve BY 1500 mm PATTERN,

3. WeEM YW (S INSTALLED FOR PINSONVEL SAFETY FORWSRD OF TC
SUPPLEMENTAL PLATFORM, USE TWE LAACER §°x€” WW& YO FACILITATE
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