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3rd Street Required Setback
Frontage Length Depth Stories Area Required
139.14 10 3 4,174

Floor Area Provided
3rd Floor 1,360
4th Floor 1,360
5th Floor 1,765
Total Provided on 3rd Street 4,485
Difference 311

Main Street Required Setback
Frontage Length Depth Stories Area Required
87.5 10 3 2,625

Floor Area Provided
3rd Floor  661
4th Floor  1,048
5th Floor  1,048
Total Provided on Main Street 2,757
Difference  132

Upper Level Setback Calculations (SF)
SEE PLANS ON THIS SHEET FOR DIMENSIONS

Park Lane Required Setback
Frontage Length Depth Stories Area Required
305.4 20 3 18,324

Floor Area Provided
3rd Floor  5,710
4th Floor 6,091
5th Floor 6,721
Total Provided on Park Lane 18,522
Difference  198

26569 SF

ROOF AREA NOT
SCREENED

224 SF
MECH. SCREEN 1

315 SF
ELEV. SCREEN 490 SF

MECH. SCREEN 2
224 SF

MECH. SCREEN 3

MECH. SCREEN 1.....................................
MECH. SCREEN 2.....................................
MECH. SCREEN 3.....................................
ELEVATOR SCREEN...............................
TOTAL........................................................

ROOF AREA NOT SCREENED.................
SCREEN AREA..........................................
TOTAL.........................................................

PERCENTAGE OF ROOF SCREENED.......

224
315
490
224

1,253

26,569
1,253

27,822

4.5%
KZC 115.120 ROOFTOP APPURTENANCES
4.a ROOFTOP APPURTENANCES MAY EXCEED THE APPLICABLE
HEIGHT LIMITATION BY A MAXIMUM OF FOUR (4) FEET IF THE AREA OF
ALL APPURTENANCES AND SCREENING DOES NOT EXCEED 10
PERCENT OF THE TOTAL AREA OF THE BUILDING FOOTPRINT.

NOTE: THE UPPER ROOF AREA, WHICH IS MUCH SMALLER THAN THE
BUILDING FOOTPRINT, HAS BEEN USED FOR THE PURPOSE OF THIS
CALCULATION.

I N T E R I O R   D E S I G N

15200 52nd Ave. South
Suite 300
Seattle, WA 98188
Phone 206.766.8300

A R C H I T E C T U R E
www.johnsonbraund.com

Greg L. Allwine, AIA

JO HN SON INC .BRAUND

Jeffrey A. Williams, AIA
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1 SITE PLAN

 1" = 30'-0"
3 LEVEL 3 - SETBACK AREA

 1" = 30'-0"
4 LEVEL 4 - SETBACK AREA

 1" = 30'-0"
5 LEVEL 5 - SETBACK AREA

OWNER:
KIRKLAND MAIN STREET, LP
600 108TH AVENUE NE, SUITE 1010, BELLEVUE, WA 98004

PROJECT LOCATION:
114 MAIN STREET, KIRKLAND, WA 98033

ASSESSOR'S PARCEL NUMBER:
1244500330

SITE AREA:
41,994 S.F. (0.96 ACRES)

DESCRIPTION:
The proposed project consists of 128 units above grade in four-levels of wood
framing (Type-V) above one above grade floor of Type-I commercial retail and
residential amenity space at the street level with an at grade parking garage at the rear
of the site for retail and guest parking. There are two levels of below grade parking to
serve the residential units.  CITY OF KIRKLAND, WASHINGTON - COMPLETE
LEGAL DESCRIPTION BELOW

PARKING:
(00) SURFACE STALLS
(221) GARAGE STALLS
(00) LOADING STALLS
(221) TOTAL STALLS

ZONING:  CENTRAL BUSINESS DISTRICT (CBD-1B)(KZC 50)
Pedestrian Oriented Business District Guidelines Apply
Subject to full Design Review Board, see Chapter 142

Charts in KZC 50.12

Section 50.12.020 – Retail Establishments
Setbacks = 0 feet
Lot Coverage = 100%
Height Limit = 55 feet
Landscape Category: D
Sign Category: E
Parking: One stall per 350 SF of gross floor area

Section 50.12.080 – Stacked or Attached Dwelling Units
Setbacks = 0 feet
Lot Coverage = 100%
Height Limit = 55 feet
Landscape Category: D
Sign Category: A
Parking: See KZC 50.60

Section 50.10 – GENERAL REGULATIONS

The following regulations apply to all uses in this zone unless otherwise noted:

1.    Refer to Chapter 1 KZC to determine what other provisions of this code may
apply to the subject property.

2.    The maximum height of structure shall be measured at the midpoint of the
frontage of the subject property on the abutting right-of-way, excluding First Avenue
South. See KZC 50.62 for additional building height provisions.  SEE
CALCULATIONS SHEET A001

3.    The street level floor of all buildings shall be limited to one or more of the
following uses: Retail; Restaurant or Tavern; Banking and Related Financial Services;
Entertainment, Cultural and/or Recreational Facility; Parks; Government Facility; or
Community Facility. The street level floor of buildings south of Second Avenue South
may also include Office Use. The required uses shall have a minimum depth of 20
feet and an average depth of at least 30 feet (as measured from the face of the
building on the abutting right-of-way, not including alleys and similar service access
streets). Buildings proposed and built after April 1, 2009, and buildings that existed
prior to April 1, 2009, which are at least 10 feet below the maximum height of
structure, shall have a minimum depth of 10 feet and an average depth of at least 20
feet containing the required uses listed above.  SEE DIMENSIONS SHEET A102

The Design Review Board (or Planning Director if not subject to D.R.) may approve a
minor reduction in the depth requirements if the applicant demonstrates that the
requirement is not feasible given the configuration of existing or proposed
improvements and that the design of the retail frontage will maximize visual interest.
Lobbies for residential, hotel, and office uses may be allowed within this space
subject to applicable design guidelines.

4.    Where public improvements are required by Chapter 110 KZC, sidewalks on
pedestrian-oriented streets within CBD 1A and 1B shall be as follows:
Sidewalks shall be a minimum width of 12 feet. The average width of the sidewalk
along the entire frontage of the subject property abutting each pedestrian-oriented
street shall be 13 feet. The sidewalk configuration shall be approved through D.R.
SEE SIDEWALK DIMENSIONS SITEPLAN THIS SHEET

SECTION 50.10.5 - UPPER STORY SETBACKS:
c. Third Street and Main Street: Within 40 feet of Third Street and Main Street,
all stories above the second story shall maintain an average setback of at least 10
feet from the front property line.

d. All other streets: Within 40 feet of any front property line, other than Lake
Street, Central Way, Third Street, or Main Street, all stories above the second story
shall maintain an average setback of at least 20 feet from the front property line.

g. The Design Review Board is authorized to allow rooftop garden structures
within the setback area.

 1" = 30'-0"
6 ROOF SCREEN CALCULATION

ZONING CODE NOTES
85.25.1 Geotechnical Report Recommendations. The geotechnical
recommendations contained in the report shall be implemented.
85.25.3 Geotechnical Professional On-Site. A qualified geotechnical
professional shall be present on site during land surface modification and
foundation installation activities.
95.51.2.a Required Landscaping. All required landscaping shall be maintained
throughout the life of the development. The applicant shall submit an
agreement to the city to be recorded with King County which will perpetually
maintain required landscaping. Prior to issuance of a certificate of occupancy,
the proponent shall provide a final as-built landscape plan and an agreement to
maintain and replace all landscaping that is required by the City.
95.50 Tree Installation Standards. All supplemental trees to be planted shall
conform to the Kirkland Plant List. All installation standards shall conform to
Kirkland Zoning Code Section 95.45.
95.52 Prohibited Vegetation. Plants listed as prohibited in the Kirkland Plant
List shall not be planted in the City.
100.25 Sign Permits. Separate sign permit(s) are required. In JBD and CBD
cabinet signs are prohibited.
105.32 Bicycle Parking. All uses, except single family dwelling units and
duplex structures with 6 or more vehicle parking spaces must provide covered
bicycle parking within 50 feet of an entrance to the building at a ratio of one
bicycle space for each twelve motor vehicle parking spaces. Check with
Planner to determine the number of bike racks required and location.
105.18.3c Overhead Weather Protection Standards. Overhead weather
protection must be provided along any portion of the building adjacent to a
pedestrian walkway or sidewalk; over the primary exterior entrance to all
buildings. May be composed of awnings, marquees, canopies or building
overhangs; must cover at least 5' of the width of the adjacent walkway; and
must be at least 8 feet above the ground immediately below it. In design
districts, translucent awnings may not be backlit; see section for the percent of
property frontage or building facade.
105.58 Parking Lot Locations in Design Districts. See section for standards
unique to each district.
105.65 Compact Parking Stalls. Up to 50% of the number of parking spaces
may be designated for compact cars.
105.60.2 Parking Area Driveways. Driveways which are not driving aisles within
a parking area shall be a minimum width of 20 feet.
105.60.3 Wheelstops. Parking areas must be constructed so that car wheels
are kept at least 2' from pedestrian and landscape areas.
105.60.4 Parking Lot Walkways. All parking lots which contain more than 25
stalls must include pedestrian walkways through the parking ·lot to the main
building entrance or a central location. Lots with more than 25,000 sq. �- of
paved area must provide pedestrian routes for every 3 aisles to the main
entrance.
110.52 Sidewalks and Public Improvements in Design Districts. See section,
Plate 34 and public works approved plans manual for sidewalk standards and
decorative lighting design applicable to design districts.
110.60.5 Street Trees. All trees planted in the right-of-way must be approved
as to species by the City. All trees must be two inches in diameter at the time
of planting as measured using the standards of the American Association of
Nurserymen with a canopy that starts at least six feet above finished grade and
does not obstruct any adjoining sidewalks or driving lanes.
115.25 Work Hours. It is a violation of this Code to engage in any development
activity or to operate any heavy equipment before 7:00 am. or after 8:00 pm
Monday through Friday, or before 9:00 am or after 6:00 pm Saturday. No
development activity or use of heavy equipment may occur on Sundays or on
the following holidays: New Year's Day, Memorial Day, Independence Day,
Labor Day, Thanksgiving, and Christmas Day. The applicant will be required to
comply with these regulations and any violation of this section will result in
enforcement action, unless written permission is obtained from the Planning
official.
115.45 Garbage and Recycling Placement and Screening. For uses other than
detached dwelling units, duplexes, moorage facilities, parks, and construction
sites, all garbage receptacles and dumpsters must be setback from property
lines, located outside landscape buffers, and screened from view from the
street, adjacent properties and pedestrian walkways or parks by a solid sight-
obscuring enclosure.
115.47 Service Bay Locations. All uses, except single family dwellings and
multifamily structures, must locate service bays away from pedestrian areas. If
not feasible must screen from view.
115.75.2 Fill Material. All materials used as fill must be non-dissolving and non-
decomposing. Fill material must not contain organic or inorganic material that
would be detrimental to the water quality, or existing habitat, or create any other
significant adverse impacts to the environment.
115.95 Noise Standards. The City of Kirkland adopts by reference the
Maximum Environmental Noise Levels established pursuant to the Noise
Control Act of 1974, RCW 70.107. See Chapter 173-60 WAC. Any noise,
which injures, endangers the comfort, repose, health or safety of persons, or in
any way renders persons insecure in life, or in the use of property is a violation
of this Code.
115.115.3.p HVAC and Similar Equipment. These may be placed no closer
than five feet of a side or rear property line, and shall not be located within a
required front yard; provided, that HVAC equipment may be located in a
storage shed approved pursuant to subsection (3)(m) of this section or a
garage approved pursuant to subsection (3)(o)(2) of this section. All HVAC
equipment shall be baffled, shielded, enclosed, or placed on the property in a
manner that will ensure compliance with the noise provisions of KZC 115.95.
115.120 Rooftop Appurtenance Screening. New or replacement
appurtenances on existing buildings shall be surrounded by a solid screening
enclosure equal in height to the appurtenance. New construction shall screen
rooftop appurtenances by incorporating them in to the roof form. KZC
115.120.4
115.135 Sight Distance at Intersection. Areas around all intersections,
including the entrance of driveways onto streets, must be kept clear of sight
obstruction as described in this section.
Prior to issuance of a grading or building permit:
85.25.1 Geotechnical Report Recommendations. A written acknowledgment
must be added to the face of the plans signed by the architect, engineer,
and/or designer that he/she has reviewed the geotechnical recommendations
and incorporated these recommendations into the plans.
85.45 Liability. The applicant shall enter into an agreement with the City, which
runs with the property, in a form acceptable to the City Attorney, indemnifying
the City for any damage resulting from development activity on the subject
property which is related to the physical condition of the property.
27 .06.030 Park Impact Fees. New residential units are required to pay park
impact fees prior to issuance of a building permit. Please see KMC 27.06 for
the current rate. Exemptions and/or credits may apply pursuant to KMC
27.06.050 and KMC 27.06.060. If a property contains an existing unit to be
removed, a "credit" for that unit shall apply to the first building permit of the
subdivision.
Prior to occupancy:
85.25.3 Geotechnical Professional On-Site. The geotechnical engineer shall
submit a final report certifying substantial compliance with the geotechnical
recommendations and geotechnical related permit requirements.
95.51.2.a Required Landscaping. All required landscaping shall be maintained
throughout the life of the development. The applicant shall submit an
agreement to the city to be recorded with King County which will perpetually
maintain required landscaping. Prior to issuance of a certificate of occupancy,
the proponent shall provide a final as-built landscape plan and an agreement to
maintain and replace all landscaping that is required by the City
110.60.5 Landscape Maintenance Agreement. The owner of the subject
property shall sign a landscape maintenance agreement, in a form acceptable
to the City Attorney, to run with the subject property to maintain landscaping
within the landscape strip and landscape island portions of the right-of-way. It
is a violation to pave or cover the landscape strip with impervious material or to
park motor vehicles on this strip.

DEVELOPMENT STANDARDS LIST

1 STATE OF WASHINGTON
JEFFREY A. WILLIAMS

REGISTERED
ARCHITECT
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SHORING NOTES
• All temporary soil nails shall be de-stressed/de-tensioned prior to permit final.
• All soldier piles encroaching in the right-of-way shall be cut down to 4 feet below finished grade.
• All gravity storm and sewer lines shall be videoed after soil nail construction.  Any pipe damage shall be

fixed per City of Kirkland Inspector direction prior to permit final.2

BMU16-00489
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Structural Special Inspections are 
required. See Sheet SH1.0

No plan review occurred for plumbing, mechanical or electrical 
work. Work in those areas will require separate permits.

No architectural or structural plan review occurred for the building 
itself. The review and approval for this permit is limited to shoring only.

This Sheet For Reference Only

City of Kirkland
Reviewed by T Elder
06/08/2016

THIS APPROVED PLAN SET
   MUST REMAIN ON SITE.
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This SHORING Permit does not authorize any excavation for footings or foundations of
the building itselt. A SEPERATE BUILDING PERMIT MUST BE ISSUED PRIOR TO
ANY FOOTING OR FOUNDATION WORK.

City of Kirkland
Reviewed by T Elder
06/08/2016
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PARK LANE MIXED USE

113 3RD STREET

KIRKLAND, WASHINGTON

SECANT PILE SHORING DESIGN DRAWINGS

SHEET INDEX

SHEET TITLE

SH1.0 GENERAL INFORMATION

SH2.0 SITE PLAN

SH2.1 SHORING PLAN

SH3.0 NORTH, WEST, AND EAST WALL ELEVATIONS

SH3.1 SOUTH AND SOUTHEAST RAMP WALL ELEVATIONS

SH4.0 CROSS SECTIONS

SH5.0 DETAILS

SH6.0 SPECIFICATIONS (1 OF 2)

SH6.1 SPECIFICATIONS (2 OF 2)

GENERAL

THE CONTRACTOR AND SUBCONTRACTORS ARE RESPONSIBLE FOR THE CONSTRUCTION PROCESS AND THE SAFETY OF THE

WORKERS. THIS INCLUDES BUT IS NOT LIMITED TO, THE CONSTRUCTION SEQUENCE, TEMPORARY HANDRAILS, EXCAVATION

ACCESS, AND BARRIERS. IT ALSO INCLUDES LIFTING OF MATERIALS AND CONSTRUCTION EQUIPMENT INTO AND OUT OF THE

EXCAVATION, TEMPORARY BRACING OF SINGLE-SIDED FORMWORK, TEMPORARY SHORING OF EXCAVATIONS, AND STABILITY OF

ALL TEMPORARY CUT SLOPES.

THE CONTRACTOR SHALL PROVIDE PROTECTION OF PEDESTRIANS AND VEHICULAR TRAFFIC WHEN CONSTRUCTION ACTIVITIES

REQUIRE SUCH.

PRIOR TO THE START OF EXCAVATION THE GENERAL CONTRACTOR IS RESPONSIBLE FOR THE ARRANGEMENT OF A PRE-

CONSTRUCTION MEETING ONE BETWEEN OWNER'S REPRESENTATIVES, SHORING CONTRACTOR, EXCAVATION CONTRACTOR,

SHORING DESIGNER, AND GEOTECHNICAL ENGINEER OF RECORD.

BUILDING CODES, DESIGN MANUALS, AND SPECIFICATIONS

2012 INTERNATIONAL BUILDING CODE (IBC)

FHWA MANUAL FOR ANCHORED WALLS

1996 PTI MANUAL FOR ANCHORS

DESIGN LIVE LOADS

TRAFFIC SURCHARGE = 250 PSF VERTICAL (100 PSF HORIZONTAL).  CONSTRUCTION SURCHARGES = 500 PSF (200 PSF

HORIZONTAL).  CONSTRUCTION SURCHARGE LOADS APPLY TO THE NORTH AND WEST SHORING WALLS.

SUBSURFACE DESIGN

ALL SUBSURFACE SOIL AND WATER PARAMETERS USED IN THE DESIGN WERE BASED ON THE SUBSURFACE CHARACTERIZATION

PRESENTED IN THE REPORT TITLED, "UPDATED GEOTECHNICAL ENGINEERING REPORT, PROPOSED MIXED USE APARTMENT

BUILDING 113 3RD STREET KIRKLAND WASHINGTON",  PREPARED BY TERRACON CONSULTANTS, INC. , DATED DECEMBER 1, 2015.

SECANT PILE SHORING

THE SECANT PILE SHORING SYSTEM  CONSISTS OF ALTERNATING STRUCTURAL AND LEAN MIX PILES AND IS DESIGNED TO ACT

AS A GROUNDWATER BARRIER TO ALLOW DEWATERING OF THE INSIDE OF THE EXCAVATION WITH NOMINAL LOWERING OF THE

SURROUNDING GROUNDWATER TABLE.  THE NORTH, SOUTH, AND EAST STRUCTURAL SECANT PILE WILL BE INCORPORATED

INTO THE PERMANENT FOUNDATION OF THE BUILDING.  THE STRUCTURAL CONNECTION BETWEEN THE SECANT PILE AND THE

NEW BUILDING WILL BE SHOWN ON THE STRUCTURAL DRAWINGS FOR THE NEW BUILDING.

EXISTING UNDERGROUND OBSTRUCTIONS AND UTILITIES

THE CONTRACTOR MUST FIELD VERIFY ALL EXISTING DIMENSIONS AND SITE CONDITIONS.THE CONTRACTOR IS RESPONSIBLE

FOR DETERMINING ACTUAL LOCATIONS OF ALL EXISTING UTILITIES SHOWN ON THE PLANS AND THOSE UTILITIES OR

UNDERGROUND OBSTRUCTIONS NOT SHOWN ON THE PLANS.  THE CONTRACTOR IS RESPONSIBLE FOR REMOVAL OF ALL

ABANDONED UTILITIES, OR OTHER UNDERGROUND OBSTRUCTIONS THAT INTERFERE WITH THE NEW CONSTRUCTION. LOCATION

AND/OR ABANDONMENT MUST BE COMPLETED PRIOR TO VERTICAL ELEMENT INSTALLATION AND EXCAVATION.

SEWER INSPECTION

TO AID IN LOCATING SIDE SEWERS AND TO INSURE THAT THE MAIN SEWER IS UNDAMAGED THE EXISTING SEWERSSHOULD BE

VIDEO INSPECTED BEFORE AND AFTER CONSTRUCTION.  THE CONTRACTOR SHALL VISUALLY INSPECT MANHOLES

DOWNSTREAM DAILY DURING INSTALLATION OF SECANT PILES,AND GROUND ANCHORS. ALL SIDE SEWERS LEADING TO THE SITE

SHALL BE EITHER TEMPORARILY PLUGGED OR ABANDONED.

JOB SITE SAFETY

INSOFAR AS JOB SITE SAFETY IS CONCERNED, TERRACON IS RESPONSIBLE FOR THE HEALTH AND SAFETY OF ITS EMPLOYEES

AND SUBCONTRACTORS.  NOTHING HEREIN SHALL BE CONSTRUED TO RELIEVE CLIENT OR ANY OTHER CONSULTANTS OR

CONTRACTORS FROM THEIR RESPONSIBILITIES FOR MAINTAINING A SAFE JOB SITE.  TERRACON SHALL NOT ADVISE ON, ISSUE

DIRECTIONS REGARDING, OR ASSUME CONTROL OVER SAFETY CONDITIONS AND PROGRAMS FOR OTHERS AT THE JOB SITE.

NEITHER THE PROFESSIONAL ACTIVITIES OF TERRACON, NOR THE PRESENCE OF TERRACON OR ITS EMPLOYEES AND

SUBCONTRACTORS, SHALL BE CONSTRUED TO IMPLY THAT TERRACON CONTROLS THE OPERATIONS OF OTHERS OR HAS ANY

RESPONSIBILITY FOR JOB SITE SAFETY.

STRUCTURAL STEEL

STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING STANDARDS UNLESS OTHERWISE SHOWN ON THE DRAWINGS OR

APPROVED OTHERWISE BY THE ENGINEER.

WIDE FLANGE (W) SHAPES: ASTM A992

PLATES: ASTM A572 GRADE 50

MINIMUM WELD SIZE 1/4" CONTINUOUS FILLET.  MINIMUM WELD LENGTH 4 INCHES.  ALL WELDING TO BE PERFORMED BY

WELDERS CERTIFIED PER AWS STANDARD SPECIFICATIONS.  USE E70XX ELECTRODES

SPECIAL INSPECTION AND TESTING

IN ACCORDANCE WITH THE 2012 IBC, SECTIONS 1701, 1702, 1703, 1704, 1709, 1710, 1714, AND 1715. SPECIAL INSPECTION SHALL BE

PROVIDED FOR THE FOLLOWING TYPES OF CONSTRUCTION:

-  SOLDIER PILE INSTALLATION

-  TIE BACK ANCHOR INSTALLATION, TESTING, AND LOCK OFF

-  FILLET WELDS LARGER THAN 5/16

GENERAL NOTES

TIEBACKS

ALL TIEBACKS SHALL BE DESTRESSED ONCE THE PERMANENT BUILDING IS CONSTRUCTED SUCH THAT IT CAN SUPPORT THE

LATERAL EARTH PRESSURES.  THE STRUCTURAL ENGINEER FOR THE BUILDING SHALL DETERMINE WHEN THE TIEBACKS CAN

BE DESTRESSED.

IF 270 KSI, 0.6 INCH DIAMETER 7 WIRE STRANDS ARE USED FOR THE TIEBACK TENDONS, WE RECOMMEND A TWO STRAND

MINIMUM FOR TIEBACK LOADS UP TO 50 KIPS AND THREE STRANDS OR MORE FOR TIEBACK LOADS HIGHER THAN 50 KIPS,

BUT LESS THAN 115 KIPS.

TIEBACK DESIGN PARAMETERS

A MINIMUM SIX INCH TIEBACK DIAMETER DRILL HOLE IS REQUIRED. SEE THE GEOTECHNICAL ENGINEERING REPORT FOR

RECOMMENDED TIEBACK ADHESIONS. AN ALLOWABLE TIEBACK/SOIL BOND OF 1.5 KIPS/FT WAS USED IN THE DESIGN WHICH

WILL REQUIRE SECONDARY PRESSURE GROUTING TO ACHIEVE THE DESIGN VALUE.

EXCAVATION DEPTH BELOW TIEBACK POCKETS

THE MAXIMUM EXCAVATION DEPTH BELOW TIEBACK POCKETS OR INSTALLED TIEBACKS THAT ARE NOT TESTED AND LOCKED

OFF SHALL BE 2 FEET.

SHORING IN THE RIGHT OF WAY (ROW):

ALL SHORING ELEMENTS IN THE ROW SHALL BE REMOVED TO A DEPTH OF AT LEAST 4 FEET BELOW FINISHED GRADE IN THE

ROW ONCE THEY ARE NO LONGER NEEDED FOR CONSTRUCTION

SECANT PILE CONSTRUCTION SEQUENCE:

OVERLAPPING SECANT PILES SHALL BE SEQUENCED SUCH THAT THE CONCRETE IN THE OVER-DRILLED PILES HAS

SUFFICIENT STRENGTH TO PROVIDE A WATERTIGHT INTERLOCK.  A MINIMUM 3 DAYS OF CONCRETE CURE TIME IS

RECOMMENDED PRIOR TO OVER-DRILLING; HOWEVER, THE CURE TIME MAY DEPEND ON THE MIX DESIGN AND THE

CONTRACTORS MEANS AND METHODS.

LEAN CONCRETE

LEAN CONCRETE SHALL ACHIEVE AN UNCONFINED COMPRESSIVE STRENGTH OF 500 PSI AT 28 DAYS.

SPECIAL INSPECTION AND TESTING

IN ACCORDANCE WITH THE 2012 IBC, SECTIONS 1701, 1702, 1703, 1704, 1709, 1710, 1714, AND 1715. SPECIAL INSPECTION

SHALL BE PROVIDED FOR THE FOLLOWING TYPES OF CONSTRUCTION:

-  SECANT PILE  INSTALLATION

- LEAN CONCRETE UNCONFINED COMPRESSIVE STRENGTH

- STRUCTURAL CONCRETE UNCONFINED COMPRESSIVE STRENGTH

- TIEBACK INSTALLATION AND POST TENSIONING

- TIEBACK GROUT UNCONFINED COMPRESSIVE STRENGTH

GENERAL NOTES (CONT.)

LATERAL EARTH PRESSURE DIAGRAM FOR CANTILEVER SECANT PILE AND SECANT

PILES WITH ONE ROW OF TIE-BACKS

TRAFFIC /

CONSTRUCTION

SURCHARGE

NET PASSIVE PRESSURE

(ALLOWABLE)

P

P

 = 125D

D (FT)

H (FT)

NOTES

ALL PRESSURES ARE IN POUNDS PER SQUARE FOOT

H  = EXPOSED WALL HEIGHT

D = EMBEDMENT DEPTH

Pp = PASSIVE PRESSURE

Pa = ACTIVE PRESSURE

Wp = WATER PRESSURE

Sp = SURCHARGE PRESSURE

ACTIVE EARTH PRESSURE = 40 PSF ABOVE THE WATER TABLE AND 20 PSF BELOW

WATER PRESSURE = 62.4 PSF ACTING AT 7 FEET BELOW THE GROUNDSURFACE

TRAFFIC SURCHARGE PRESSURE = 100 PSF

CONSTRUCTION SURCHARGE PRESSURE = 200 PSF

PASSIVE PRESSURE = 125 PSF NET ALLOWABLE  AND ACTS OVER TWO PILE DIAMETERS

WATER PRESSURE ACTS OVER THE FULL FACE OF THE SECANT PILE

GRAPHIC LEGEND

2

SH5.0

1

SH4.0 SH4.0

1

TITLE1

SH4.0

DETAIL MARK

NUMBER

SHEET

SECTION MARK

NUMBER

SHEET

VIEW MARK

NUMBER

SHEET NOT TO SCALE

TIE-BACK

LOAD

ZONE

15 FT

NO LOAD

ZONE

60°

7 FT

WATER

PRESSURE

W

P

 = 62.4(H-7)

20

1

P

A

 = 40(7) + 20(H-7)

40

1

7 FT
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Structural Special Inspections are required.

THIS APPROVED PLAN SET
   MUST REMAIN ON SITE.

City of Kirkland
Reviewed by T Elder
06/08/2016
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SCALE IN FEET

020 5 2010

Survey base drawings from Pace dated 8/11/2015.
Building backgrounds from Johnson Braund dated 11/30/2015.

SHORING LEGEND

EXTENT OF TIEBACKS

PROPERTY LINE

STRUCTURAL PILES

INFILL PILES

NOTES

1) UTILITIES ON BASE MAP ARE SHADED BACK FOR

ILLUSTRATION PURPOSES.

2) WHERE SHORING ELEMENTS ARE WITHIN 5 FEET OF EXISTING

ELECTRICAL, WATER, SEWER, GAS, COMMUNICATION, OR

FIBEROPTIC LINES THE CONTRACTOR IS RESPONSIBLE FOR

OBTAINING AS BUILTS.  IF AS BUILTS ARE NOT AVAILABLE

POTHOLING IS REQUIRED.

BMU16-00489
Page 7 of 14

NOTICE
HOURS OF WORK: 7AM TO 8PM MON-FRI
9AM TO 6PM SAT.  NO WORK S UNDAYS &

HOLIDAYS (PER kzc SEC. 115.25)
Exceptions must be approved in

writing by Planning Official

All mechanical units shall comply with the
maximum environmental noise levels
established pursuant to the Noise Control
Act of 1974, Revised Code of Washington
(RCW) 70.107. See Chapter 173-60
Washington Administrative Code (WAC)

PCD APPROVED SITE PLAN
Any proposed changes to the approved site 
plan, such as but not limited to added hard 
surfaces, HVAC units, tree removals and 

accessory structures, must be submitted to 
the Building Department as a revision to the 

building permit for review and approval by all 
departments prior to implementation.

City of Kirkland
Reviewed by T Elder
06/08/2016
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PT slab is not to be poured under this building permit for shoring,
but shall be poured under the Building Permit for the building itself.

City of Kirkland
Reviewed by T Elder
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SECTION 2330 -  DRILLED SECANT PILES

1.1  GENERAL

A. THE WORK SHALL CONSIST OF DRILLING SHAFTS AND INSTALLING THE SECANT

PILES AS SPECIFIED HEREIN AND SHOWN ON THE PLANS.  THE CONTRACTOR SHALL

FURNISH ALL LABOR, MATERIALS, AND EQUIPMENT REQUIRED FOR COMPLETING THE

WORK.

B. A PRE-CONSTRUCTION MEETING SHALL BE HELD PRIOR TO THE START OF THE

WORK AND SHALL BE ATTENDED BY THE OWNER'S REPRESENTATIVES, THE

ENGINEER, THE PRIME CONTRACTOR, THE EXCAVATION CONTRACTOR, AND THE

DRILLED SOLDIER PILE SPECIALTY CONTRACTOR.  THE PRE-CONSTRUCTION MEETING

SHALL BE CONDUCTED TO CLARIFY THE CONSTRUCTION REQUIREMENTS FOR THE

WORK, TO COORDINATE THE CONSTRUCTION ACTIVITIES, AND TO IDENTIFY

CONTRACTUAL RELATIONSHIPS AND RESPONSIBILITIES.

C. UTILITIES SHOWN ON THE PLANS ARE FOR INFORMATIONAL PURPOSES ONLY.  THE

CONTRACTOR IS RESPONSIBLE FOR FIELD LOCATING AND VERIFYING THE LOCATION

OF ALL UTILITIES SHOWN ON THE PLANS PRIOR TO STARTING THE WORK.  THE

CONTRACTOR SHALL MAINTAIN UNINTERRUPTED SERVICE FOR THOSE UTILITIES

DESIGNATED TO REMAIN IN SERVICE THROUGHOUT THE WORK.

1.2  QUALITY ASSURANCE

A. THE CONTRACTOR SHALL SUBMIT A REFERENCE LIST INDICATING THE

SUCCESSFUL COMPLETION OF AT LEAST THREE DRILLED SECANT PILE PROJECTS OF

A SIMILAR NATURE AND COMPLETED DURING THE LAST 5 YEARS.  A BRIEF

DESCRIPTION OF EACH PROJECT WITH THE OWNER'S NAME AND CURRENT PHONE

NUMBER SHALL BE INCLUDED.

B. THE CONTRACTOR'S SUPERINTENDENT SHALL HAVE A MINIMUM OF 3 YEARS OF

EXPERIENCE SUPERVISING DRILLED SOLDIER AND SECANT PILE CONSTRUCTION AND

THE DRILL OPERATORS AND ON-SITE SUPERVISORS SHALL HAVE A MINIMUM OF 1

YEAR OF EXPERIENCE INSTALLING DRILLED SECANT AND SOLDER PILES.  PRIOR TO

STARTING THE WORK, THE CONTRACTOR SHALL SUBMIT A LIST IDENTIFYING THE

SUPERINTENDENT, DRILL RIG OPERATORS, AND ON-SITE      SUPERVISORS ASSIGNED

TO THE PROJECT.  THE LIST SHALL CONTAIN A SUMMARY OF EACH INDIVIDUAL'S

EXPERIENCE AND SHALL BE SUFFICIENTLY COMPLETE FOR THE ENGINEER TO

EVALUATE THE INDIVIDUAL'S QUALIFICATIONS.

C. THE ENGINEER MAY SUSPEND THE WORK IF THE CONTRACTOR SUBSTITUTES

NON-APPROVED PERSONNEL FOR APPROVED PERSONNEL. THE CONTRACTOR SHALL

BE FULLY LIABLE FOR ADDITIONAL COSTS RESULTING FROM THE SUSPENSION OF

WORK AND NO ADJUSTMENTS IN THE CONTRACT TIME RESULTING FROM THE WORK

SUSPENSION SHALL BE ALLOWED.

1.3  CONSTRUCTION TOLERANCES

A. SHAFTS SHALL BE CONSTRUCTED SO THAT THE CENTER AT THE TOP OF THE

SHAFT IS WITHIN 3 INCHES OF THE PLAN LOCATION. SHAFTS SHALL BE PLUMB, TO

WITHIN 1.0% OF THE LENGTH BASED ON THE TOTAL LENGTH OF THE SHAFT.  THE

ELEVATION AT THE TOP OF SHAFT SHALL BE +/-3 INCHES FROM THE PLAN LOCATION.

DURING CONSTRUCTION FOR THE SHAFTS, THE CONTRACTOR SHALL MAKE

FREQUENT CHECKS ON THE PLUMBNESS, ALIGNMENT, AND DIMENSIONS OF THE

SHAFTS.  ANY DEVIATION EXCEEDING THE ALLOWABLE TOLERANCES SHALL BE

CORRECTED IMMEDIATELY.

B. THE STEEL SOLDIER PILES SHALL BE PLACED SO THAT THE CENTER LINE OF THE

PILE IS WITHIN 1 INCH OF THE PLAN LOCATION. THE STEEL SOLDIER PILE SHALL BE

PLUMB TO WITHIN 0.5% OF THE EXPOSED PILE LENGTH.  THE TOP ELEVATION OF THE

STEEL SOLDIER PILE SHALL BE WITHIN 1 INCH OF THE PLAN ELEVATION.

1.4  SUBMITTALS

A. THE FOLLOWING SUBMITTALS AND VERTICAL ELEMENTS SHALL BE PROVIDED BY

THE CONTRACTOR FOR THE ENGINEER'S REVIEW AND APPROVAL.  THE CONTRACTOR

WILL NOT BE ALLOWED TO BEGIN WALL CONSTRUCTION UNTIL ALL SUBMITTAL

REQUIREMENTS ARE SATISFIED AND FOUND ACCEPTABLE TO THE ENGINEER.

CHANGES OR DEVIATIONS FROM THE APPROVED SUBMITTALS MUST BE

RE-SUBMITTED FOR APPROVAL.  NO ADJUSTMENTS IN CONTRACT TIME WILL BE

ALLOWED DUE TO INCOMPLETE SUBMITTALS.  AT LEAST 5 BUSINESS DAYS PRIOR TO

INITIATING THE  WORK, THE CONTRACTOR SHALL SUBMIT TO THE ENGINEER:

1. WORKING DRAWINGS INDICATING STEEL PILE FABRICATION DETAILS AND

MATERIALS.

2. CONCRETE MIX DESIGNS AND PLACEMENT PROCEDURES.

3. SHAFT INSTALLATION PLAN, PROVIDING AT LEAST THE FOLLOWING

INFORMATION:

a. LIST AND DESCRIPTION OF PROPOSED EQUIPMENT TO BE USED, INCLUDING

BUT NOT LIMITED TO, CRANES, DRILLS, AUGERS, BAILING BUCKETS, FINAL

CLEANING EQUIPMENT, TREMIES, PUMPS, ETC.

b. THE CONSTRUCTION SEQUENCE AND THE ORDER OF SHAFT

CONSTRUCTION.

c. DETAILS OF SHAFT EXCAVATION METHODS INCLUDING METHODS TO CLEAN

THE SHAFT EXCAVATION.

d. DETAILS OF THE SHAFTS AND CASING.

e. DETAILS OF SOLDIER PILE PLACEMENT METHODS INCLUDING INTERNAL

SUPPORT BRACING AND CENTRALIZATION METHODS.

f. DETAILS OF CONCRETE PLACEMENT METHODS INCLUDING EQUIPMENT AND

PROCEDURES FOR CONCRETING THROUGH A CONDUIT OR TREMIE.

g. THE METHOD TO BE USED TO PREVENT CAVING (TEMPORARY CASING,

SLURRY, OR OTHER METHODS).

1.5  MATERIALS

1.5.1     STRUCTURAL STEEL

A. ALL STRUCTURAL STEEL SHALL CONFORM TO THE REQUIREMENTS OF ASTM A992,

UNLESS SHOWN OTHERWISE ON THE PLANS.

1.5.2     WELD ELECTRODES AND HEADED STUDS

A. WELD ELECTRODES SHALL BE E70XX AND SHALL CONFORM TO AWS D1.1-88.

B. HEADED STUDS SHALL CONFORM TO ASTM A307.

1.5.3 LEAN CONCRETE

1.5.3.1   GENERAL

A. WHERE INDICATED ON THE PLANS, THE CONTRACTOR SHALL FURNISH PLANT,

LABOR, AND MATERIALS AND PERFORM ALL OPERATIONS NECESSARY TO FURNISH,

PLACE, AND INSTALL LEAN CONCRETE FOR DRILLED SOLDIER PILE SHAFTS.

1.5.3.2   MIX REQUIREMENTS

A. LEAN CONCRETE FOR DRILLED SHAFTS SHALL BE PROPORTIONED TO MEET THE

FOLLOWING REQUIREMENTS:

1. CEMENTITIOUS MATERIAL CONTENT SHALL BE NOT LESS THAN 141 POUNDS

PER CUBIC YARD.

2. CEMENTITIOUS MATERIAL MAY BE PORTLAND CEMENT, BLENDED HYDRAULIC

CEMENT, OR A COMBINATION OF PORTLAND CEMENT AND FLY ASH AS

FOLLOWS:

a. PORTLAND CEMENT SHALL CONFORM TO THE REQUIREMENTS OF AASHTO

M85/ASTM C150.

b. BLENDED HYDRAULIC CEMENT SHALL CONFORM TO THE REQUIREMENTS OF

ASTM C595 TYPE 1P(MS).

c. FLY ASH SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M295.

3. SLUMP, INCLUDING WATER-REDUCING ADMIXTURES, SHALL BE NO LESS THAN

4 INCHES AND NO GREATER THAN 8 INCHES.

B. ADMIXTURES SHALL CONFORM TO THE REQUIREMENTS OF ASTM C494, SHALL BE

USED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS, AND SHALL

BE APPROVED BY THE ENGINEER.

C. MIX DESIGN SHALL ACHIEVE AN UNCONFINED COMPRESSIVE STRENGTH OF 500 PSI

AT 28 DAYS CURE TIME.

D. AGGREGATES SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M6/ASTM C33

FOR FINE AGGREGATES AND AASHTO M80, CLASS B FOR COARSE AGGREGATES.

1.5.4     STRUCTURAL CONCRETE

1.5.4.1   GENERAL

A. WHERE INDICATED ON THE PLANS, THE CONTRACTOR SHALL FURNISH PLANT,

LABOR, AND MATERIALS AND PERFORM ALL OPERATIONS NECESSARY TO FURNISH,

PLACE, AND INSTALL STRUCTURAL CONCRETE FOR DRILLED SOLDIER PILE SHAFTS.

1.5.4.2   QUALITY ASSURANCE

A. ENSURE THAT ALL OPERATING STAFF AND SUPERVISORY PERSONNEL ARE FULLY

TRAINED AND EXPERIENCED TO PRODUCE CONCRETE MEETING THE REQUIREMENTS

OF THIS SECTION.

B. SAMPLE AND TEST AGGREGATES, WATER, AND CONCRETE AS DESCRIBED IN THIS

SECTION.

1.5.4.3   SUBMITTALS

A. SUBMIT ALL PROPOSED CONCRETE MIX DESIGNS TO THE ENGINEER FOR

APPROVAL AS SOON AS POSSIBLE PRIOR TO ORDERING MATERIALS.  INCLUDE

CONCRETE MIX PROPORTIONS, SLUMP OF CONCRETE, AND USE OF ADMIXTURES.

B. SUBMIT DESCRIPTION OF PROPOSED CONCRETE MIXING AND PUMPING

EQUIPMENT.

C. PROVIDE TEST REPORTS AND CERTIFICATES SHOWING RESULTS AND RECORDS OF

TESTS CONDUCTED UNDER THIS SECTION.  WHERE APPLICABLE, SHOW THE EXACT

LOCATION WHERE THE TEST CONCRETE WAS PLACED.  PROVIDE ONE (1) COPY OF ALL

INSPECTION AND TEST RESULTS TO THE ENGINEER IMMEDIATELY AFTER THE

INSPECTION AND TESTING HAS BEEN COMPLETED.

D. SUBMIT ONE COPY OF CONCRETE DELIVERY TICKET TO THE ENGINEER AT THE

TIME THE CONCRETE IS DELIVERED.

1.5.4.4   REFERENCED STANDARDS

A.   THE FOLLOWING STANDARDS ARE REFERRED TO IN THIS SECTION:

      ACI 301 SPECIFICATIONS FOR STRUCTURAL CONCRETE FOR BUILDINGS.

      ACI 304 GUIDE FOR MEASURING, MIXING, TRANSPORTING, AND PLACING

CONCRETE.

      ACI 318 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE.

      ASTM C33 SPECIFICATION FOR CONCRETE AGGREGATES.

      ASTM C39 STANDARD METHOD OF TEST FOR COMPRESSIVE STRENGTH OF

CYLINDRICAL CONCRETE SPECIMENS.

      ASTM C150 SPECIFICATION FOR PORTLAND CEMENT.

      ASTM C260 SPECIFICATION FOR AIR-ENTRAINING ADMIXTURES FOR CONCRETE.

      ASTM C494 SPECIFICATION FOR CHEMICAL ADMIXTURES FOR CONCRETE.

1.5.4.5   PRODUCT DELIVERY, STORAGE, AND HANDLING

A.   STORE ALL CEMENT, AGGREGATES, ADMIXTURES AND OTHER MATERIALS IN

ACCORDANCE WITH ACI 301 AND ACI 304.

B.   PROTECT MATERIALS FROM DAMAGE, WEATHER, AND DETERIORATION.

1.5.4.6   REJECTED CONCRETE

A. IN THE EVENT THAT CONCRETE CONSTRUCTION FAILS TO CONFORM TO THE

REQUIREMENTS OF THIS SECTION, THE CONTRACTOR MAY BE REQUIRED TO REPAIR

OR REMOVE AND REPLACE THE UNSATISFACTORY CONCRETE IN A MANNER

SATISFACTORY TO THE ENGINEER.  SUCH REPAIR OR REMOVAL AND REPLACEMENT

SHALL BE PERFORMED BY THE CONTRACTOR AT HIS OWN EXPENSE.  WHEN THE

ENGINEER RULES THAT SUCH REPAIR OR REMOVAL AND REPLACEMENT IS REQUIRED,

HE WILL NOTIFY THE CONTRACTOR IN WRITING, STATING THE EXTENT OF THE REPAIR

OR REPLACEMENT TO BE MADE.

1.5.4.7   MIX REQUIREMENTS

A. DETERMINE THE MIX PROPORTIONS IN ACCORDANCE WITH ACI 301 AND THIS

SECTION.

B. USE EITHER TYPE I, II, III, OR IV PORTLAND CEMENT, IN ACCORDANCE WITH AASHTO

M85/ASTM C150.  USE THE SAME MANUFACTURER THROUGHOUT THE WORK.

C. ALL AGGREGATES SHALL CONFORM TO ACI 301 AND ASTM C33/AASHTO M6 FOR

FINE AGGREGATES AND AASHTO M80, CLASS B FOR COARSE AGGREGATES.  MAINTAIN

UNIFORMITY OF AGGREGATE QUALITY THROUGHOUT THE WORK.

D. MIXING WATER SHALL BE POTABLE.

E. ADMIXTURES:

1. OBTAIN THE WRITTEN AUTHORIZATION OF THE ENGINEER PRIOR TO USING

ADMIXTURES. USE THE SAME APPROVED ADMIXTURES THROUGHOUT THE

WORK.

2. AIR ENTRAINING AGENT SHALL BE A VINSOL RESIN OR APPROVED EQUAL, TO

PRODUCE A UNIFORM DISPERSION OF VERY FINE BUBBLES, IN ACCORDANCE

WITH ASTM C260.

3. CHEMICAL ADMIXTURES SHALL BE IN ACCORDANCE WITH ASTM C494. USE OF

CHLORIDE OR ANY ADMIXTURE CONTAINING CHLORIDE IS NOT PERMITTED.

F. MIX PROPERTIES:

1. COMPRESSIVE STRENGTH AT 28 DAYS OF 4000 PSI.

2. SLUMP, INCLUDING WATER-REDUCING ADMIXTURES, SHALL BE NO LESS THAN

4 INCHES AND NO GREATER THAN 8 INCHES.

3. MAXIMUM WATER/CEMENT RATIO SHALL BE 0.44 FOR AIR- ENTRAINED

CONCRETE AND 0.35 FOR NON-AIR-ENTRAINED CONCRETE.

1.5.4.8   BATCHING, MIXING, AND DELIVERY

A.   CONCRETE SHALL BE TRANSIT-MIXED, SUPPLIED BY A REPUTABLE LOCAL

READY-MIX COMPANY, OR MIXED ON SITE.  READY-MIXED CONCRETE SHALL BE

BATCHED, MIXED, AND DELIVERED IN ACCORDANCE WITH ASTM C94, SUBJECT TO THE

PROVISIONS OF THIS SECTION.

B.   CONCRETE MIXERS MAY BE STATIONARY MIXERS OR TRUCK MIXERS, AND OF A

DESIGN ACCEPTABLE TO THE ENGINEER.  THE MIXERS SHALL BE CAPABLE OF

COMBINING THE MATERIALS INTO A UNIFORM MIXTURE AND OF DISCHARGING THIS

MIXTURE WITHOUT SEGREGATION.  MIXING METHODS SHALL BE IN ACCORDANCE

WITH ACI 304.

C.   MIXING TIME SHALL BE SUFFICIENT TO COMPLETELY AND UNIFORMLY COMBINE

THE INGREDIENTS TO PRODUCE CONCRETE WITHOUT LUMPS OR POCKETS OF

INGREDIENTS AND WITHOUT SEGREGATION OF MIXED INGREDIENTS.  IN NO CASE

SHALL MIXING TIME BE LESS THAN 1 MINUTE AFTER ALL INGREDIENTS (CEMENT,

AGGREGATES, ADMIXTURES, AND WATER) HAVE BEEN PLACED IN THE MIXER.

D.   WHEN STATIONARY MIXERS ARE USED, THE CONTRACTOR SHALL  MAINTAIN

RECORDS OF THE AMOUNTS OF THE VARIOUS MATERIALS ENTERING EACH BATCH

AND THE TIME OF BATCHING.

E.   WHEN TRUCK MIXERS ARE USED, THE CONTRACTOR SHALL SUBMIT A CERTIFIED

DELIVERY TICKET WITH EACH MIXER LOAD.  THE TICKET SHALL SHOW THE QUANTITIES

OF THE VARIOUS INGREDIENTS CONTAINED IN THE BATCH AND THE TIME OF

BATCHING.

1.5.4.9   PREPARATION

A.   BEFORE PLACING CONCRETE, REMOVE ALL DIRT, SAWDUST, LOOSE TIE WIRE,

DEBRIS, ICE, SNOW, AND WATER FROM EXISTING CONCRETE SURFACES AND SHAFT

EXCAVATIONS.

B.   EARTH SURFACES UPON WHICH CONCRETE IS TO BE PLACED SHALL BE CLEAN,

DAMP SURFACES, FREE FROM FROST, ICE, AND STANDING OR RUNNING WATER.

1.5.4.10 PLACEMENT

A.   PLACE CONCRETE IN ACCORDANCE WITH ACI 304.

B. CONVEY CONCRETE FROM MIXER TO EXCAVATIONS AS RAPIDLY AS PRACTICABLE

BY METHODS WHICH WILL PREVENT SEGREGATION OR LOSS OF INGREDIENTS.  NO

ADDITION OF WATER TO THE CONCRETE TO FACILITATE CONVEYING, PLACING, OR

FINISHING SHALL BE PERMITTED AFTER DISCHARGE FROM THE MIXER.

C.   UNLESS SHOWN OTHERWISE ON PLANS, PROVIDE CONCRETE COVER TO

REINFORCEMENT IN ACCORDANCE WITH ACI 301.

D.   DO NOT DISTURB REINFORCEMENT, EMBEDDED PARTS, OR FORMWORK DURING

CONCRETE PLACEMENT.

E.   PUMPED CONCRETE:

1. LOCATE PUMPS AS NEAR THE CONCRETE PLACING AREA AS PRACTICABLE

WITH CONSIDERATION FOR MAINTAINING A CONTINUOUS SUPPLY OF

CONCRETE TO THE PUMPS.

2. LAY OUT LINES FROM THE PUMP TO THE CONCRETE PLACING AREA WITH A

MINIMUM NUMBER OF BENDS. FOR LARGE PLACING AREAS, INSTALL

ALTERNATE LINES.

3. MAINTAIN DIRECT COMMUNICATION BETWEEN THE PUMP OPERATOR AND THE

CONCRETE PLACING CREW.

4. TEST CONCRETE MIX FOR PUMPABILITY UNDER ACTUAL FIELD CONDITIONS.

DO NOT PLACE ANY CONCRETE UNTIL FIELD TESTS ARE COMPLETED.

5. BEFORE PLACING ANY CONCRETE, PUMP CONCRETE THROUGH THE SYSTEM

TO LUBRICATE THE SYSTEM. DISPOSE THE CONCRETE USED TO LUBRICATE

THE SYSTEM IN A DISPOSAL AREA APPROVED BY THE PRIME CONTRACTOR.

1.5.4.11 INSPECTION AND TESTING

A.   SAMPLE AND TEST IN ACCORDANCE WITH ACI 301 AND ASTM C39, EXCEPT AS

MODIFIED BY THIS SECTION.

B.   A SET OF FOUR CYLINDERS SHALL BE TAKEN PER EVERY 50 CUBIC YARDS OF

CONCRETE PLACED OR A MINIMUM OF ONE SET PER DAY DURING WHICH CONCRETE

IS PLACED.  ONE CYLINDER SHALL BE TESTED AT 7 DAYS AND ONE AT 28 DAYS FOR

COMPRESSIVE STRENGTH DETERMINATION.

C.   THE SLUMP AND AIR CONTENT SHALL BE TESTED AT THE SAME FREQUENCY AS

CASTING OF CYLINDERS.

D.   ADDITIONAL SAMPLING AND TESTING MAY BE DIRECTED BY THE ENGINEER IF TEST

RESULTS, APPEARANCE, OR OTHER FIELD OBSERVATIONS INDICATE CHANGES IN THE

QUALITY OF THE CONCRETE BEING SUPPLIED.

E.   REJECTED CONCRETE SHALL BE DISPOSED OF IN AN AREA DESIGNATED BY THE

PRIME CONTRACTOR.

1.6  CONSTRUCTION REQUIREMENTS

1.6.1     SHAFT EXCAVATION

A. OVERLAPPING SECANT PILES SHALL BE SEQUENCED SUCH THAT THE

CONCRETE IN THE OVER-DRILLED PILES HAS SUFFICIENT STRENGTH TO PROVIDE A

WATERTIGHT INTERLOCK.  A MINIMUM 3 DAYS OF CONCRETE CURE TIME IS

RECOMMENDED PRIOR TO OVER-DRILLING; HOWEVER, THE CURE TIME MAY DEPEND

ON THE MIX DESIGN AND THE CONTRACTORS MEANS AND METHODS.

B.   SHAFTS SHALL BE EXCAVATED TO THE REQUIRED DEPTH AS SHOWN ON THE

PLANS.  THE EXCAVATION SHALL BE COMPLETED IN A CONTINUOUS OPERATION USING

EQUIPMENT CAPABLE OF EXCAVATING THROUGH THE TYPE OF MATERIAL EXPECTED

TO BE ENCOUNTERED

B.   SHAFT EXCAVATIONS SHALL BE BACKFILLED WITHIN 4 HOURS OF BEGINNING OF

EXCAVATION, UNLESS APPROVED OTHERWISE BY THE ENGINEER.  IF THE SHAFT

EXCAVATION IS STOPPED WITH THE APPROVAL OF THE ENGINEER, THE SHAFT SHALL

BE SECURED BY INSTALLATION OF A SAFETY COVER.  IT SHALL BE THE

CONTRACTOR'S RESPONSIBILITY TO ENSURE THE SAFETY OF THE SHAFT AND

SURROUNDING SOIL AND THE STABILITY OF THE SIDE WALLS.  A TEMPORARY CASING

SHOULD BE USED IF NECESSARY TO ENSURE SUCH SAFETY AND STABILITY.

C.   WHERE CAVING CONDITIONS ARE ENCOUNTERED, FURTHER EXCAVATION WILL

NOT BE ALLOWED UNTIL THE CONTRACTOR SELECTS A METHOD TO PREVENT

GROUND MOVEMENT.  THE CONTRACTOR MAY ELECT TO PLACE A TEMPORARY

CASING OR USE OTHER METHODS APPROVED BY THE ENGINEER.

D.   THE CONTRACTOR SHALL USE APPROPRIATE MEANS (SUCH AS A CLEANOUT

BUCKET), TO CLEAN THE BOTTOM OF THE EXCAVATION SUCH THAT NO MORE THAN 1

INCH OF LOOSE OR DISTURBED MATERIAL IS PRESENT.

E.   THE EXCAVATED SHAFT SHALL BE INSPECTED AND APPROVED BY THE

GEOTECHNICAL ENGINEER PRIOR TO PROCEEDING WITH CONSTRUCTION.

F.   WHEN UNEXPECTED OBSTRUCTIONS, WHICH REQUIRE SPECIALIZED EQUIPMENT

AND/OR LABOR ARE ENCOUNTERED, THE CONTRACTOR SHALL NOTIFY THE ENGINEER

PROMPTLY AND THE OBSTRUCTIONS SHALL BE REMOVED AND THE EXCAVATION

CONTINUED IN A MANNER APPROVED BY THE ENGINEER.

H.   TEMPORARY CASINGS FOR THE SHAFTS SHALL BE REMOVED BEFORE CONCRETE

SETUP.  A MINIMUM 5 FOOT HEAD OF CONCRETE MUST BE MAINTAINED TO BALANCE

THE SOIL AND WATER PRESSURE AT THE BOTTOM OF THE CASING DURING REMOVAL.

THE CASING SHALL BE SMOOTH AND WELL OILED WITH FORM OIL.

1.6.2     INSTALLATION OF SECANT PILES

A.   THE PREFABRICATED STEEL SOLDIER PILES SHALL BE LOWERED INTO THE

DRILLED SHAFTS AND SECURED IN POSITION.

1.6.3     PLACEMENT OF SHAFT CONCRETE

A.   SHAFT CONCRETE SHALL BE PLACED AS SHOWN ON THE PLANS AND SHALL

COMMENCE WITHIN 2 HOURS AFTER COMPLETION OF THE EXCAVATION.  SHAFT

CONCRETE SHALL BE PLACED IN ONE CONTINUOUS OPERATION TO THE TOP OF THE

SHAFT.

B.   IF WATER IS NOT PRESENT, THE CONCRETE SHALL BE DEPOSITED BY A METHOD

WHICH PREVENTS AGGREGATE SEGREGATION.  THE CONTRACTOR'S METHOD FOR

DEPOSITING CONCRETE SHALL HAVE APPROVAL OF THE ENGINEER PRIOR TO

CONCRETE PLACEMENT.

C.   IF WATER IS PRESENT, THE CONCRETE SHALL BE DEPOSITED BY TREMIE

PLACEMENT METHODS.

SECTION 2365  - GROUND ANCHORS

1.1  GENERAL

A.   THE WORK SHALL CONSIST OF INSTALLING GROUND ANCHORS AT THE LOCATIONS

SHOWN ON THE PLANS AND IN ACCORDANCE WITH THE PLANS AND THIS SECTION.

THE CONTRACTOR SHALL FURNISH ALL LABOR AND MATERIALS AND PERFORM ALL

OPERATIONS NECESSARY TO PERFORM THE WORK IN ACCORDANCE WITH THE PLANS

AND THIS SECTION.

B.   THE CONTRACTOR SHALL SELECT THE GROUND ANCHOR TYPE, THE INSTALLATION

METHOD, THE ANCHOR DIAMETER (6 IN MINIMUM), AND THE METHOD OF GROUTING, IN

ORDER TO DEVELOP THE DESIGN LOADS WITHIN THE BOND LENGTHS INDICATED ON

THE PLANS, DETERMINED IN ACCORDANCE WITH THE ANCHOR TESTING PROGRAM.

CONTRACTOR CAN LENGTHEN THE TIEBACK BOND ZONE PROVIDED THE INCREASE IN

LENGTH DOES NOT REQUIRE ADDITIONAL EASEMENT AGREEMENTS OR CONFLICT

WITH UTILITIES.

1.2  DEFINITIONS

GROUND ANCHOR:  A SYSTEM, REFERRED TO AS A TIEBACK OR ANCHOR, USED TO

TRANSFER TENSILE EARTH RETENTION LOADS TO SOIL OR ROCK.  AN ANCHOR

INCLUDES ALL PRESTRESSING STEEL, ANCHORAGE DEVICES, GROUT, COATINGS,

SHEATHINGS AND COUPLERS IF USED.

GUTS: THE GUARANTEED ULTIMATE TENSILE STRENGTH OF THE ANCHOR STEEL AS

DEFINED BY THE SPECIFIED STANDARD.

DESIGN LOAD: THE DESIGN LOAD IS THE MAXIMUM ANTICIPATED LOAD THAT WILL BE

APPLIED TO THE ANCHOR DURING ITS SERVICE LIFE AFTER TESTING IS COMPLETED.

BOND LENGTH:  THE LENGTH OF THE ANCHOR WHICH IS BONDED TO THE GROUND

AND TRANSMITS THE TENSILE FORCE TO THE SOIL OR ROCK.

UNBONDED LENGTH:  THE LENGTH OF THE ANCHOR WHICH IS NOT BONDED TO THE

GROUND (I.E., THE LENGTH OVER WHICH NON-STRUCTURAL FILLER OR BOND

BREAKER IS PROVIDED IN LIEU OF GROUT.)

TENDON BOND LENGTH :  THE LENGTH OF THE TENDON WHICH IS BONDED TO THE

ANCHOR GROUT.

TENDON UNBONDED LENGTH :  THE LENGTH OF THE TENDON WHICH IS NOT BONDED

TO THE ANCHOR GROUT (I.E., LENGTH OF GREASED AND SHEATHED STRAND OR BAR).

TOTAL ANCHOR LENGTH :  THE UNBONDED LENGTH PLUS THE BOND LENGTH OR THE

TENDON UNBONDED LENGTH PLUS THE TENDON BOND LENGTH.

1.3  QUALITY ASSURANCE

 A.   THE CONTRACTOR SHALL SUBMIT A REFERENCE LIST INDICATING THE

SUCCESSFUL COMPLETION OF AT LEAST FIVE GROUND ANCHOR PROJECTS OF A

SIMILAR NATURE AND COMPLETED DURING THE LAST 3 YEARS.  A BRIEF DESCRIPTION

OF EACH PROJECT WITH THE OWNER'S NAME AND CURRENT PHONE NUMBER SHALL

BE INCLUDED.

B.   THE CONTRACTOR'S SUPERINTENDENT SHALL HAVE A MINIMUM OF 3 YEARS

EXPERIENCE SUPERVISING GROUND ANCHOR CONSTRUCTION AND THE DRILL

OPERATORS AND ON-SITE SUPERVISORS SHALL HAVE A MINIMUM OF 1 YEAR

EXPERIENCE INSTALLING GROUND ANCHORS. PRIOR TO STARTING THE WORK, THE

CONTRACTOR SHALL SUBMIT A LIST IDENTIFYING THE SUPERINTENDENT, DRILL RIG

OPERATORS, AND ON-SITE SUPERVISORS ASSIGNED TO THE PROJECT.  THE LIST

SHALL CONTAIN A SUMMARY OF EACH INDIVIDUAL'S EXPERIENCE AND SHALL BE

SUFFICIENTLY COMPLETE FOR THE ENGINEER TO EVALUATE THE INDIVIDUAL'S

QUALIFICATIONS.  WORK SHALL NOT BE STARTED UNTIL WRITTEN APPROVAL OF THE

CONTRACTOR'S QUALIFICATIONS IS GIVEN.

C.   THE ENGINEER MAY SUSPEND THE WORK IF THE CONTRACTOR SUBSTITUTES

NON-APPROVED PERSONNEL FOR APPROVED PERSONNEL. THE CONTRACTOR SHALL

BE FULLY LIABLE FOR ADDITIONAL COSTS RESULTING FROM THE SUSPENSION OF

WORK AND NO ADJUSTMENTS IN THE CONTRACT TIME RESULTING FROM THE WORK

SUSPENSION SHALL BE ALLOWED.

1.4  SUBMITTALS

A.   THE CONTRACTOR SHALL PREPARE AND SUBMIT TO THE ENGINEER FOR REVIEW

AND APPROVAL WORKING DRAWINGS AND A DESIGN SUBMISSION DESCRIBING THE

GROUND ANCHOR SYSTEM OR SYSTEMS INTENDED FOR USE.  THE WORKING

DRAWINGS AND DESIGN SUBMISSION SHALL BE SUBMITTED AS AT LEAST ONE WEEK

PRIOR TO START OF GROUND ANCHOR INSTALLATION.  THE GROUND ANCHOR

INSTALLATION SHALL NOT BEGIN UNTIL THE SUBMITTALS HAVE BEEN APPROVED BY

THE ENGINEER.   THE WORKING  DRAWINGS AND DESIGN SUBMISSION SHALL INCLUDE

THE FOLLOWING:

1. GROUND ANCHOR SCHEDULE GIVING:

a. GROUND ANCHOR NUMBER.

b. GROUND ANCHOR DESIGN LOAD.

c. TYPE AND SIZE OF TENDON.

d. MINIMUM TOTAL ANCHOR LENGTH.

e. MINIMUM BOND LENGTH.

f. MINIMUM UNBONDED LENGTH.

g. MINIMUM TENDON BOND LENGTH.

h. MINIMUM TENDON UNBONDED LENGTH.

i. DRAWING OF THE GROUND ANCHOR TENDON AND THE CORROSION

PROTECTION SYSTEM (IF REQUIRED BY THE PLANS) INCLUDE DETAILS OF

THE FOLLOWING:

j. SPACERS AND THEIR LOCATIONS.

k. CENTRALIZERS AND THEIR LOCATION.

l. TENDON UNBONDED LENGTH CORROSION PROTECTION SYSTEM (IF

REQUIRED BY THE PLANS).

m. TENDON BOND LENGTH CORROSION PROTECTION SYSTEM (IF REQUIRED

n. BY THE PLANS).

o. ANCHORAGE AND TRUMPET.

p. ANCHORAGE CORROSION PROTECTION SYSTEM (IF REQUIRED BY THE

PLANS).

q. ANCHORS USING NON-RESTRESSABLE ANCHORAGE DEVICES.

3. SHOP PLANS FOR ALL STRUCTURAL STEEL.

4. CERTIFIED MILL TEST RESULTS AND TYPICAL STRESS-STRAIN CURVES FOR

THE PRESTRESSING STEEL.  THE TYPICAL STRESS-STRAIN CURVE SHALL BE

OBTAINED BY APPROVED STANDARD PRACTICES.  THE GUARANTEED ULTIMATE

STRENGTH, YIELD STRENGTH, ELONGATION, AND COMPOSITION SHALL BE

SPECIFIED.

5. GROUT MIX DESIGN AND THE PROCEDURES FOR GROUT PLACEMENT.

6. DETAILED PLANS FOR THE PROPOSED GROUND ANCHOR TESTING METHOD.

THIS SHALL INCLUDE ALL NECESSARY DRAWINGS AND DETAILS TO CLEARLY

DESCRIBE THE PROPOSED METHOD.

7. CALIBRATION DATA FOR EACH TEST JACK, PRESSURE GAUGE AND REFERENCE

PRESSURE GAUGE TO BE USED.  THE CALIBRATION TESTS SHALL HAVE BEEN

PERFORMED BY AN INDEPENDENT TESTING LABORATORY AND TESTS SHALL

HAVE BEEN PERFORMED WITHIN 60 CALENDAR DAYS OF THE DATE SUBMITTED.

8. CALIBRATION DATA FOR THE STROKE COUNTER ON THE GROUT PUMP.

B.   THE CONTRACTOR SHALL SUBMIT TO THE ENGINEER WITHIN 30 CALENDAR DAYS

AFTER COMPLETION OF THE GROUND ANCHOR WORK A REPORT CONTAINING:

1. PRESTRESSING STEEL MANUFACTURER'S MILL TEST REPORTS FOR THE

TENDONS INCORPORATED IN THE INSTALLATION.

2. GROUTING RECORDS INDICATING THE CEMENT TYPE, QUANTITY PLACED, AND

THE GROUT PRESSURES.

1.5  MATERIALS

1.5.1     ADMIXTURES

A.   ADMIXTURES SHALL CONFORM TO THE REQUIREMENTS OF ASTM C494.

ADMIXTURES WHICH CONTROL BLEED, IMPROVE FLOWABILITY, REDUCE WATER

CONTENT, AND RETARD SET MAY BE USED IN THE GROUT SUBJECT TO THE APPROVAL

OF THE ENGINEER.  EXPANSIVE ADMIXTURES SHALL ONLY BE ADDED TO THE GROUT

USED FOR FILLING SEALED ENCAPSULATIONS, TRUMPETS AND ANCHORAGE COVERS.

ACCELERATORS WILL NOT BE PERMITTED.  ADMIXTURES SHALL BE COMPATIBLE WITH

PRESTRESSING STEELS AND MIXED IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATION.

1.5.2     AGGREGATES

A.   FINE AGGREGATES SHALL CONSIST OF CLEAN, NATURAL SAND, CONFORMING TO

THE REQUIREMENTS OF ASTM C33.  ARTIFICIAL OR MANUFACTURED SAND IS

ACCEPTABLE PROVIDED IT IS SUITABLE FOR PUMPING IN ACCORDANCE WITH ACI 304,

SECTION 4.2.2.

1.5.3     ANCHORAGE COVERS

A.   ANCHORAGE COVERS SHALL BE FABRICATED FROM STEEL WITH A MINIMUM

THICKNESS OF 0.10 INCHES.  THE COVER SHALL BE SECURELY ATTACHED TO THE

ANCHORAGE DEVICE OR BEARING PLATE.  IF THE COVER IS TO BE GREASE FILLED,

THEN THE COVER MUST FORM A PERMANENT WATERTIGHT ENCLOSURE FOR THE

ANCHORAGE DEVICE.

1.5.4     ANCHORAGE DEVICES

A.   ANCHORAGE DEVICES SHALL BE CAPABLE OF DEVELOPING 95% OF THE MINIMUM

SPECIFIED ULTIMATE TENSILE STRENGTH OF THE PRESTRESSING STEEL TENDON.

THE ANCHORAGE DEVICES SHALL CONFORM TO THE STATIC STRENGTH

REQUIREMENTS OF SECTION 3.1.6(1) AND SECTION 3.1.8(1) OF THE PTI "GUIDE

SPECIFICATION FOR POST TENSIONING MATERIALS".

1.5.5     BEARING PLATE

A.   THE BEARING PLATES SHALL BE FABRICATED FROM STEEL CONFORMING TO

AASHTO M183/ASTM A36.  THE BEARING PLATES SHALL BE SIZED SO THE ALLOWABLE

BENDING STRESSES IN THE PLATE PER AISC-ASD ARE NOT EXCEEDED WHEN THE

DESIGN LOAD OF THE GROUND ANCHOR IS APPLIED.

1.5.6     BONDBREAKER

A.   THE BONDBREAKER SHALL BE FABRICATED FROM A SMOOTH PLASTIC TUBE OR

PIPE HAVING THE FOLLOWING PROPERTIES:

1. RESISTANT TO CHEMICAL ATTACK FROM AGGRESSIVE ENVIRONMENTS, GROUT

OR GREASE;

2. RESISTANT TO AGING BY ULTRA-VIOLET LIGHT;

3. FABRICATED FROM MATERIAL NON-DETRIMENTAL TO THE TENDON;

4. CAPABLE OF WITHSTANDING ABRASION, IMPACT, AND BENDING DURING

HANDLING AND INSTALLATION;

5. ENABLE THE TENDON TO ELONGATE DURING TESTING AND STRESSING; AND

6. ALLOW THE TENDON TO REMAIN UNBONDED AFTER LOCK-OFF.

1.5.7     CEMENT

A.   TYPE I, II, OR III CEMENT CONFORMING TO THE REQUIREMENTS OF AASHTO M85.

1.5.8     CENTRALIZERS

A.   CENTRALIZERS SHALL BE FABRICATED FROM PLASTIC, STEEL, OR MATERIAL

WHICH IS NOT DETRIMENTAL TO THE PRESTRESSING STEEL.  WOOD SHALL NOT BE

USED.  THE CENTRALIZER SHALL BE ABLE TO SUPPORT THE TENDON IN THE

DRILLHOLE AND POSITION THE TENDON SO A MINIMUM OF 0.5 INCHES OF COVER IS

PROVIDED  AND SHALL PERMIT GROUT TO FREELY FLOW UP THE DRILLHOLE.

1.5.9     CORROSION INHIBITING GREASE

A.   WHEN THE PLANS REQUIRE, THE CORROSION INHIBITING GREASE SHALL

CONFORM TO THE REQUIREMENTS OF SECTION 3.2.5 OF THE POST TENSIONING

INSTITUTE, "SPECIFICATION FOR UNBONDED SINGLE STRAND TENDONS".

1.5.10    HEAT SHRINKABLE TUBES

A.   HEAT SHRINKABLE TUBES SHALL BE FABRICATED FROM A RADIATION

CROSSLINKED POLYOLEFIN TUBE INTERNALLY COATED WITH AN ADHESIVE SEALANT.

BEFORE SHRINKING, THE TUBE SHALL HAVE A NOMINAL WALL THICKNESS OF 24 MILS.

THE ADHESIVE SEALANT INSIDE THE TUBE SHALL HAVE A NOMINAL THICKNESS OF 20

MILS.

1.5.11    GROUT

A.   THE GROUT SHALL BE A NEAT OR SAND/CEMENT MIXTURE WITH A MINIMUM 3-DAY

COMPRESSIVE STRENGTH OF 1,500 PSI AND A MINIMUM 28-DAY COMPRESSIVE

STRENGTH OF 3,000 PSI PER ASTM C109.

1.5.12    PRESTRESSING STEEL

A.   GROUND ANCHOR TENDONS SHALL CONSIST OF ONE OF THE FOLLOWING:

1. BAR TENDONS WITH AN ULTIMATE TENSILE STRENGTH OF 150 KSI

CONFORMING TO AASHTO M275/ASTMA722.

2. SEVEN-WIRE, LOW-RELAXATION STRANDS WITH AN ULTIMATE TENSILE

STRENGTH OF 270 KSI CONFORMING TO AASHTO M203/ASTM A416.

3. "COMPACT", SEVEN-WIRE, LOW-RELAXATION STRANDS CONFORMING TO ASTM

A779.

B.   BAR TENDON COUPLERS, IF REQUIRED, SHALL BE FURNISHED BY THE

MANUFACTURER OF THE BARS AND SHALL DEVELOP THE ULTIMATE TENSILE

STRENGTH OF THE BARS WITHOUT EVIDENCE OF ANY FAILURE.  COUPLERS SHALL BE

PLACED IN THE BOND ZONE. STRAND COUPLERS WILL NOT BE ALLOWED.

1.5.13    SHEATH

A.  IF REQUIRED BY THE PLANS,  A SHEATH SHALL BE USED AS PART OF THE

CORROSION PROTECTION SYSTEM FOR THE UNBONDED LENGTH PORTION OF THE

TENDON.  THE SHEATH SHALL BE FABRICATED FROM ONE OF THE FOLLOWING:

      1.    A POLYETHYLENE TUBE PULLED OR PUSHED OVER THE PRESTRESSING STEEL.

THE POLYETHYLENE SHALL BE TYPE II, III, OR IV AS DEFINED BY ASTM D1248

(OR APPROVED EQUAL).  THE TUBING SHALL  HAVE A MINIMUM WALL

THICKNESS OF 60 MILS +/- 10 MILS.

      2.    A HOT-MELT EXTRUDED POLYPROPYLENE TUBE.  THE POLYPROPYLENE

SHALL BE CELL CLASSIFICATION PP 210 B5554211 AS DEFINED BY ASTMD4101

(OR APPROVED EQUAL).  THE TUBING SHALL HAVE A  MINIMUM WALL

THICKNESS OF 60 MILS +/- 10 MILS.

      3.    A HOT-MELT EXTRUDED POLYETHYLENE TUBE.  THE POLYETHYLENE SHALL BE

HIGH DENSITY TYPE III AS DEFINED BY ASTM D3350 AND ASTMD1248 (OR

APPROVED EQUAL).  THE TUBING SHALL HAVE A  MINIMUM WALL THICKNESS OF

60 MILS PLUS/MINUS 10 MILS.

      4.    STEEL TUBING CONFORMING TO ASTM A500, MINIMUM  WALL THICKNESS OF

0.20 INCHES.

      5.    PLASTIC PIPE CONFORMING TO ASTM A1185, SCHEDULE 40.

      6.    A CORRUGATED TUBE CONFORMING TO THE REQUIREMENT OF THE TENDON

BOND LENGTH ENCAPSULATION.

1.5.14    SPACERS

A.   SPACERS SHALL BE USED TO SEPARATE ELEMENTS OF A MULTI-ELEMENT TENDON

AND SHALL PERMIT GROUT TO FREELY FLOW UP THE DRILLHOLE OR CORROSION

ENCAPSULATION.  SPACERS SHALL BE FABRICATED FROM PLASTIC, STEEL, OR

MATERIAL WHICH IS NON-DETRIMENTAL TO THE PRESTRESSING STEEL.  WOOD SHALL

NOT BE USED.

1.5.15    TENDON BOND LENGTH ENCAPSULATION

A.   WHEN THE PLANS REQUIRE THE TENDON BOND LENGTH TO BE ENCAPSULATED TO

PROVIDE ADDITIONAL CORROSION PROTECTION, THE TENDON ENCAPSULATION

SHALL BE FABRICATED FROM ONE OF THE FOLLOWING:

      1.    HIGH DENSITY CORRUGATED POLYETHYLENE TUBING CONFORMING TO THE

REQUIREMENTS OF AASHTO M252 AND HAVING A MINIMUM WALL  THICKNESS

OF 30 MILS.

      2.    DEFORMED STEEL TUBING OR PIPES WITH A MINIMUM WALL THICKNESS OF 25

MILS.

      3.    CORRUGATED POLYVINYL CHLORIDE TUBES  MANUFACTURED FROM RIGID PVC

COMPOUNDS CONFORMING TO ASTM D1784, CLASS 13464-B.

      4.    FUSION-BONDED EPOXY CONFORMING TO THE  REQUIREMENTS OF AASHTO

M284, EXCEPT THAT IT  SHALL HAVE A FILM THICKNESS OF 15 MILS.

1.5.16    TRUMPET

A.   THE TRUMPET USED TO PROVIDE A TRANSITION FROM THE ANCHORAGE TO THE

UNBONDED LENGTH CORROSION PROTECTION SHALL BE FABRICATED FROM A STEEL

PIPE OR TUBE CONFORMING TO THE REQUIREMENTS OF ASTM A53 FOR PIPE OR ASTM

A500 FOR TUBING.  THE TRUMPET SHALL HAVE A MINIMUM WALL THICKNESS OF 0.125

INCHES FOR DIAMETERS UP TO 4 INCHES AND 0.20 INCHES FOR LARGER DIAMETERS.

1.5.17    WATER

A.   WATER FOR MIXING GROUT SHALL BE POTABLE.

1.6  CONSTRUCTION REQUIREMENTS

1.6.1     TENDON FABRICATION

A.   THE CONTRACTOR SHALL SELECT THE TYPE OF TENDON TO BE USED. THE

TENDON SHALL BE SIZED SO THE DESIGN LOAD DOES NOT EXCEED 60% OF THE

MINIMUM GUTS OF THE TENDON.  IN ADDITION, THE TENDON SHALL BE SIZED SO THE

MAXIMUM TEST LOAD DOES NOT EXCEED 80% OF THE MINIMUM GUTS OF THE

TENDON.

B.   UNLESS SHOWN OTHERWISE ON THE PLANS, THE MINIMUM ANCHOR BOND

LENGTH SHALL BE 10 FEET IN ROCK AND 15 FEET IN SOIL. THE MINIMUM UNBONDED

LENGTH SHALL BE AS INDICATED ON THE PLANS.

C.   WHEN THE PLANS REQUIRE GROUT PROTECTED GROUND ANCHOR TENDONS THE

FOLLOWING APPLY:

      1. CORROSION PROTECTION OF THE TENDON BOND  LENGTH SHALL BE PROVIDED

BY THE CEMENT GROUT COVER.

      2. SPACERS SHALL BE USED ALONG THE TENDON  BOND LENGTH OF

MULTI-ELEMENT TENDONS TO SEPARATE EACH OF THE INDIVIDUAL ELEMENTS

OF  THE TENDON SO THE PRESTRESSING STEEL WILL BOND TO THE GROUT.

SPACERS SHALL BE POSITIONED SO THEIR CENTER-TO-CENTER SPACING

DOES NOT EXCEED 10 FEET.  IN ADDITION, THE UPPER SPACER SHALL BE

LOCATED A  MAXIMUM OF 5 FEET FROM THE TOP OF THE  TENDON BOND

LENGTH AND THE LOWER SPACER  SHALL BE LOCATED A MAXIMUM OF 5 FEET

FROM THE BOTTOM OF THE TENDON BOND LENGTH.

      3. CENTRALIZERS SHALL BE USED TO INSURE A MINIMUM OF 0.5 INCHES OF GROUT

COVER OVER THE TENDON BOND LENGTH. CENTRALIZERS SHALL BE

POSITIONED SO THEIR CENTER-TO-CENTER SPACING DOES NOT EXCEED 10

FEET.  IN ADDITION, THE UPPERMOST CENTRALIZER SHALL BE LOCATED A

MAXIMUM OF 10% OF THE TOTAL LENGTH OR 5 FEET, WHICHEVER IS LESS,

FROM THE WALL FACE AND THE LOWEST CENTRALIZER SHALL BE LOCATED A

MAXIMUM OF 1 FOOT FROM THE BOTTOM OF THE TENDON BONDED LENGTH.

D.   WHEN THE PLANS REQUIRE THE TENDON BOND LENGTH TO BE ENCAPSULATED

THE FOLLOWING APPLY:

      1.   THE TENDON BOND LENGTH PORTION OF THE TENDON  SHALL BE CORROSION

PROTECTED BY ENCAPSULATING THE TENDON IN A GROUT-FILLED

CORRUGATED PLASTIC OR DEFORMED STEEL TUBE, OR BY A FUSION-BONDED

EPOXY COATING.  THE ANCHORAGE DEVICE AND BEARING PLATE OF TENDONS

PROTECTED WITH FUSION-BONDED EPOXY SHALL BE ELECTRICALLY ISOLATED

FROM THE STRUCTURE.  EXPANSIVE ADMIXTURES CAN BE MIXED WITH THE

ENCAPSULATION GROUT IF THE TENDON IS GROUTED INSIDE THE

ENCAPSULATION PRIOR TO INSERTING IT IN THE DRILLHOLE.  THE TENDON

SHALL BE CENTRALIZED WITHIN THE TENDON BOND LENGTH ENCAPSULATION

WITH A MINIMUM OF 0.10 INCHES OF GROUT COVER. SPACERS SHALL BE USED

ALONG THE TENDON BOND LENGTH OF MULTI-ELEMENT TENDONS TO

SEPARATE THE ELEMENTS OF THE TENDON SO THE PRESTRESSING STEEL

WILL BOND TO THE ENCAPSULATION GROUT.

      2.   CENTRALIZERS SHALL PERMIT FREE GROUT FLOW AND PROVIDE A MINIMUM OF

0.5 INCHES OF GROUT COVER OVER THE TENDON BOND LENGTH

ENCAPSULATION.  CENTRALIZERS SHALL BE SECURELY ATTACHED TO THE

ENCAPSULATION AND THE CENTER-TO-CENTER SPACING SHALL NOT EXCEED

10 FEET. THE UPPER CENTRALIZER SHALL BE LOCATED A MAXIMUM OF 5 FEET

FROM THE TOP OF THE TENDON BOND LENGTH AND THE LOWER CENTRALIZER

SHALL BE LOCATED A MAXIMUM OF 1 FOOT FROM THE BOTTOM OF THE

TENDON BOND LENGTH.

E.   THE TOTAL ANCHOR LENGTH SHALL NOT BE LESS THAN THAT INDICATED IN THE

PLANS OR THE APPROVED WORKING DRAWINGS.

F.   NON-RESTRESSABLE ANCHORAGE DEVICES CAN BE USED EXCEPT WHERE

INDICATED IN THE PLANS.  RESTRESSABLE ANCHORAGES SHALL BE PROVIDED ON

THOSE GROUND ANCHORS THAT REQUIRE RELOADING.  THE POST-TENSIONING

SUPPLIER SHALL PROVIDE A RESTRESSABLE ANCHORAGE COMPATIBLE WITH THE

POST-TENSIONING SYSTEM PROVIDED.

G.   THE TRUMPET SHALL BE WELDED TO THE BEARING PLATE.  THE TRUMPET SHALL

HAVE AN INSIDE DIAMETER EQUAL TO OR LARGER THAN THE HOLE OR PATTERN OF

HOLES IN THE BEARING PLATE. THE TRUMPET SHALL BE LONG ENOUGH TO

ACCOMMODATE MOVEMENTS OF THE STRUCTURE DURING TESTING AND STRESSING.

FOR STRAND TENDONS WITH ENCAPSULATION OVER THE UNBONDED LENGTH, THE

TRUMPET SHALL BE LONG ENOUGH TO ENABLE THE TENDON TO MAKE A TRANSITION

FROM THE DIAMETER OF THE TENDON IN THE UNBONDED LENGTH TO THE DIAMETER

OF THE TENDON AT THE ANCHOR HEAD WITHOUT DAMAGING THE ENCAPSULATION.

TRUMPETS FILLED WITH CORROSION-INHIBITING GREASE SHALL HAVE AN APPROVED

PERMANENT SEAL PROVIDED BETWEEN THE TRUMPET AND THE UNBONDED LENGTH

CORROSION PROTECTION.  TRUMPETS FILLED WITH GROUT SHALL HAVE A

TEMPORARY SEAL PROVIDED BETWEEN THE TRUMPET AND THE UNBONDED LENGTH

CORROSION PROTECTION ADEQUATE TO CONTAIN THE FLUID GROUT.

1.6.2     TENDON STORAGE AND HANDLING

A.   TENDONS SHALL BE HANDLED AND STORED IN SUCH A MANNER AS TO AVOID

DAMAGE OR CORROSION.  DAMAGE TO THE PRESTRESSING STEEL AS A RESULT OF

ABRASIONS, CUT, NICKS, WELDS AND WELD SPLATTER WILL BE CAUSE FOR

REJECTION BY THE ENGINEER.  THE PRESTRESSING STEEL SHALL BE PROTECTED IF

WELDING IS TO BE PERFORMED IN THE VICINITY.  GROUNDING OF WELDING LEADS TO

THE PRESTRESSING STEEL IS FORBIDDEN.  PRESTRESSING STEEL SHALL BE

PROTECTED FROM DIRT, RUST, AND DELETERIOUS SUBSTANCES.  A LIGHT COATING

OF RUST ON THE STEEL IS ACCEPTABLE.  IF HEAVY CORROSION OR PITTING IS NOTED,

THE ENGINEER WILL REJECT THE AFFECTED TENDONS.

B.   THE CONTRACTOR SHALL USE CARE IN HANDLING AND STORING THE TENDONS AT

THE SITE.  PRIOR TO INSERTING A TENDON IN THE DRILLHOLE, THE CONTRACTOR AND

THE ENGINEER WILL EXAMINE THE TENDON FOR ENCAPSULATION OR SHEATHING

DAMAGE.  IF IN THE OPINION OF THE ENGINEER, THE ENCAPSULATION IS DAMAGED,

THE CONTRACTOR SHALL REPAIR IT IN ACCORDANCE WITH THE      TENDON

SUPPLIER'S RECOMMENDATIONS AND AS APPROVED BY THE ENGINEER.  IF IN THE

OPINION OF THE ENGINEER, THE SHEATHING HAS BEEN DAMAGED, THE CONTRACTOR

SHALL REPAIR IT WITH ULTRA HIGH MOLECULAR WEIGHT POLYETHYLENE TAPE.  THE

TAPE SHALL BE SPIRAL WOUND AROUND THE TENDON SO AS TO      COMPLETELY

SEAL THE DAMAGED AREA.  THE PITCH OF THE SPIRAL SHALL ENSURE A DOUBLE

THICKNESS AT ALL POINTS.

1.6.3     GROUND ANCHOR INSTALLATION REQUIREMENTS

1.6.3.1   DRILLING

A.   AT THE GROUND SURFACE, THE DRILLHOLE SHALL BE LOCATED WITHIN 4 INCHES

OF THE LOCATION SHOWN ON THE PLANS OR THE APPROVED WORKING DRAWINGS.

THE DRILLHOLE SHALL BE LOCATED SO THE LONGITUDINAL AXIS OF THE DRILLHOLE

AND THE LONGITUDINAL AXIS OF THE TENDON ARE PARALLEL.  THE GROUND ANCHOR

SHALL NOT BE DRILLED IN A LOCATION THAT REQUIRES THE TENDON TO BE BENT IN

ORDER TO CONNECT THE BEARING PLATE TO THE SUPPORTED STRUCTURE.  AT THE

POINT OF ENTRY, THE GROUND ANCHOR SHALL BE INSTALLED WITHIN +/- 3 DEGREES

OF THE INCLINATION FROM HORIZONTAL SHOWN IN THE PLANS.  AT THE POINT OF

ENTRY THE HORIZONTAL ANGLE MADE BY THE GROUND ANCHOR AND THE

STRUCTURE FACE SHALL BE WITHIN +/- 3 DEGREES OF A LINE DRAWN

PERPENDICULAR TO THE PLANE OF THE STRUCTURE UNLESS SHOWN OTHERWISE ON

THE PLANS OR APPROVED WORKING DRAWINGS (ZERO SPLAY).  THE GROUND

ANCHORS SHALL NOT EXTEND BEYOND THE RIGHT-OF-WAY OR EASEMENT LIMITS

SHOWN ON THE PLANS.

B.   WHEN CAVING CONDITIONS ARE ENCOUNTERED, NO FURTHER DRILLING WILL BE

ALLOWED UNTIL THE CONTRACTOR SELECTS A METHOD TO PREVENT GROUND

MOVEMENT.  THE CONTRACTOR MAY USE A TEMPORARY CASING.  THE

CONTRACTOR'S METHOD TO PREVENT GROUND MOVEMENT SHALL BE APPROVED BY

THE ENGINEER.  THE CASINGS FOR THE ANCHOR DRILL HOLES, IF USED, SHALL BE

REMOVED.

1.6.3.2   TENDON INSERTION

A.   THE TENDON SHALL BE INSERTED INTO THE DRILLHOLE TO THE DESIRED DEPTH

WITHOUT DIFFICULTY.  WHEN THE TENDON CANNOT BE COMPLETELY INSERTED, THE

CONTRACTOR SHALL REMOVE THE TENDON FROM THE DRILLHOLE AND CLEAN OR

REDRILL THE HOLE TO PERMIT INSERTION.  PARTIALLY INSERTED TENDONS SHALL

NOT BE DRIVEN OR FORCED INTO THE HOLE.

1.6.3.3   GROUTING

A.   THE CONTRACTOR SHALL USE A NEAT-CEMENT OR A SAND-CEMENT GROUT.  THE

CEMENT SHALL NOT CONTAIN LUMPS OR OTHER INDICATIONS OF HYDRATION.

ADMIXTURES, IF USED, SHALL BE MIXED IN ACCORDANCE WITH THE MANUFACTURER'S

RECOMMENDATIONS.

B.   THE GROUT EQUIPMENT SHALL PRODUCE A GROUT FREE OF LUMPS AND

UNDISPERSED CEMENT.  A POSITIVE DISPLACEMENT GROUT PUMP SHALL BE USED.

THE PUMP SHALL BE EQUIPPED WITH A PRESSURE GAUGE TO MONITOR GROUT

PRESSURES AND A STROKE COUNTER.  THE PRESSURE GAUGE SHALL BE CAPABLE

OF MEASURING      PRESSURES OF AT LEAST 150 PSI OR TWICE THE ACTUAL GROUT

PRESSURES USED BY THE CONTRACTOR, WHICHEVER IS GREATER. THE GROUTING

EQUIPMENT SHALL BE SIZED TO ENABLE THE GROUT TO BE PUMPED IN ONE

CONTINUOUS OPERATION.  THE MIXER SHALL BE CAPABLE OF CONTINUOUSLY

AGITATING THE GROUT.

C.   THE GROUT SHALL BE INJECTED FROM THE LOWEST POINT OF THE DRILLHOLE.

THE GROUT MAY BE PUMPED THROUGH GROUT TUBES, CASING, OR DRILL RODS.  THE

GROUT CAN BE PLACED BEFORE OR AFTER INSERTION OF THE TENDON.  THE

QUANTITY OF THE GROUT AND THE GROUT PRESSURES SHALL BE RECORDED.  THE

GROUT      PRESSURES AND GROUT TAKES SHALL BE CONTROLLED TO PREVENT

EXCESSIVE HEAVE IN SOILS OR FRACTURING OF ROCK FORMATIONS.

D.   NO GROUT SHALL BE PLACED ABOVE THE TOP OF THE BONDED LENGTH DURING

THE TIME THE ANCHOR LENGTH GROUT IS PLACED. THE GROUT AT THE TOP OF THE

DRILLHOLE SHALL NOT CONTACT THE BACK OF THE STRUCTURE OR THE BOTTOM OF

THE TRUMPET. ONLY NONSTRUCTURAL FILLER CAN BE PLACED ABOVE THE BOND

LENGTH GROUT PRIOR TO TESTING AND ACCEPTANCE OF THE ANCHOR, UNLESS

APPROVED OTHERWISE BY THE ENGINEER. ALTERNATIVELY, AN APPROVED BOND

BREAKER CAN BE USED IN THE ABOVE ZONE COMBINED WITH STRUCTURAL GROUT.

UNDER NO CIRCUMSTANCE IS STRUCTURAL GROUTING ALLOWED IN THE NO LOAD

ZONE PRIOR TO A TIEBACK VERIFICATION TEST.

E.   AFTER GROUTING, THE TENDON SHALL NOT BE LOADED UNTIL THE GROUT HAS

ATTAINED SUFFICIENT STRENGTH TO CARRY THE TEST LOAD.

1.6.3.4   INSTALLATION OF TRUMPET AND ANCHORAGE

A.   IF REQUIRED BY THE PLANS, THE CORROSION PROTECTION SURROUNDING THE

UNBONDED LENGTH OF THE TENDON SHALL EXTEND UP BEYOND THE BOTTOM SEAL

OF THE TRUMPET OR 1 FOOT INTO THE TRUMPET IF NO TRUMPET SEAL IS PROVIDED.

IF THE PROTECTION DOES NOT EXTENT BEYOND THE SEAL OR SUFFICIENTLY FAR

ENOUGH INTO THE TRUMPET, THE CONTRACTOR SHALL EXTEND THE CORROSION

PROTECTION OR LENGTHEN THE TRUMPET.

B.   IF REQUIRED BY THE PLANS, THE CORROSION PROTECTION SURROUNDING THE

TENDON UNBONDED LENGTH SHALL NOT CONTACT THE BEARING PLATE OR THE

ANCHOR HEAD DURING TESTING AND STRESSING.  IF THE PROTECTION IS TOO LONG,

THE CONTRACTOR SHALL TRIM THE CORROSION PROTECTION TO PREVENT CONTACT.

C.   THE BEARING PLATE AND ANCHOR HEAD SHALL BE PLACED SO THE AXIS OF THE

TENDON AND THE DRILLHOLE ARE BOTH PERPENDICULAR TO THE BEARING PLATE

WITHIN +/- 3 DEGREES, AND THE AXIS OF THE TENDON PASSES THROUGH THE

CENTER OF THE BEARING PLATE.

D.   THE TRUMPET SHALL BE COMPLETELY FILLED WITH CORROSION INHIBITING

GREASE OR GROUT.  TRUMPET GREASE CAN BE PLACED ANYTIME DURING

CONSTRUCTION.  TRUMPET GROUT SHALL BE PLACED AFTER THE GROUND ANCHOR

HAS BEEN TESTED AND LOCKED OFF.  THE CONTRACTOR SHALL DEMONSTRATE TO

THE ENGINEER THAT THE PROCEDURES SELECTED BY THE CONTRACTOR FOR

PLACEMENT OF EITHER GREASE OR GROUT WILL PRODUCE A COMPLETELY FILLED

TRUMPET.  IF THE PLANS REQUIRE RESTRESSABLE ANCHORAGES, CORROSION

INHIBITING GREASE MUST BE USED TO FILL THE TRUMPET.

E.   ALL ANCHORAGES PERMANENTLY EXPOSED TO THE ATMOSPHERE SHALL BE

COVERED WITH A CORROSION INHIBITING GREASE-FILLED OR GROUT-FILLED COVER.

THE CONTRACTOR SHALL DEMONSTRATE TO THE ENGINEER THAT THE PROCEDURES

SELECTED BY THE CONTRACTOR FOR PLACEMENT OF EITHER GREASE OR GROUT

WILL PRODUCE A COMPLETELY FILLED COVER.

1.7  GROUND ANCHOR TESTING AND LOCKOFF

1.7.1     GENERAL

A.   EACH GROUND ANCHOR SHALL BE TESTED.  THE MAXIMUM TEST LOAD SHALL NOT

EXCEED 80% OF THE MINIMUM GUTS OF THE TENDON. THE TEST LOAD SHALL BE

SIMULTANEOUSLY APPLIED TO THE ENTIRE TENDON.  STRESSING OF SINGLE

ELEMENTS OF MULTI-ELEMENT TENDONS WILL NOT BE PERMITTED.  TEST DATA WILL

BE RECORDED BY THE ENGINEER.

1.7.2     TEST EQUIPMENT

A.   THE TESTING EQUIPMENT SHALL CONSIST OF:

1. A DIAL GAUGE OR VERNIER SCALE CAPABLE OF MEASURING TO 0.001 INCHES

SHALL BE USED TO MEASURE THE GROUND ANCHOR MOVEMENT.  THE

MOVEMENT-MEASURING DEVICE SHALL HAVE A MINIMUM TRAVEL EQUAL TO

THE THEORETICAL ELASTIC ELONGATION OF THE TOTAL ANCHOR  LENGTH AT

THE MAXIMUM TEST LOAD PLUS 1 INCH.  THE DIAL GAUGE OR VERNIER SCALE

SHALL BE SUPPORTED INDEPENDENT OF THE JACKING SYSTEM AND RETAINED

STRUCTURE AND SHALL BE ALIGNED SO THAT ITS AXIS IS WITHIN 5 DEGREES

FROM THE AXIS OF THE GROUND ANCHOR.

2. A HYDRAULIC JACK AND PUMP SHALL BE USED TO APPLY THE TEST LOAD.  THE

JACK AND PRESSURE GAUGE SHALL BE CALIBRATED BY AN INDEPENDENT

TESTING LABORATORY AS A UNIT.  THE PRESSURE GAUGE SHALL BE

GRADUATED IN100 PSI INCREMENTS OR LESS.  THE PRESSURE GAUGE WILL BE

USED TO MEASURE THE APPLIED LOAD.  THE RAM TRAVEL OF THE JACK SHALL

NOT BE LESS THAN THE THEORETICAL ELASTIC ELONGATION OF THE TOTAL

ANCHOR LENGTH AT THE MAXIMUM TEST LOAD PLUS ONE INCH.  THE JACK

SHALL BE INDEPENDENTLY SUPPORTED AND CENTERED OVER THE TENDON

SO THAT THE TENDON DOES NOT CARRY THE WEIGHT OF THE JACK.

1.7.3     VERIFICATION TESTS

A.   VERIFICATION TESTS SHALL BE PERFORMED TO VERIFY THE CONTRACTOR'S

DESIGN OF THE ANCHOR SYSTEM AND SHALL BE APPROVED BY THE ENGINEER PRIOR

TO ORDERING ANCHOR MATERIAL. TWO SUCCESSFUL VERIFICATION TESTS SHALL BE

CONDUCTED IN EACH SOIL UNIT ENCOUNTERED.  THE LOCATIONS SHALL BE CLOSE

TO THE LOCATION OF THE PRODUCTION ANCHORS, SHALL BE SELECTED BY THE

CONTRACTOR, AND APPROVED BY THE ENGINEER.

B.   ALL ASPECTS OF THE TEST ANCHOR INSTALLATION METHOD AND MATERIALS,

INCLUDING THE DRILLING METHOD, ANCHOR DIAMETER, GROUTING METHOD, AND

DEPTH OF ANCHORAGE, SHALL BE IDENTICAL TO THAT USED FOR THE PRODUCTION

ANCHORS.

C.   THE TEST ANCHOR SHALL BE LOADED TO 200% OF THE DESIGN LOAD (DL).  THE

JACK SHALL BE POSITIONED AT THE BEGINNING OF THE TEST SUCH THAT UNLOADING

AND REPOSITIONING OF THE JACK DURING THE TEST WILL NOT BE REQUIRED.

D.   THE VERIFICATION TESTS SHALL BE MADE BY INCREMENTALLY LOADING THE

GROUND ANCHOR IN ACCORDANCE WITH THE FOLLOWING SCHEDULE:

LOAD      HOLD TIME      LOAD    HOLD TIME

AL            1 MINUTE       1.75DTL   UNTIL STABLE

0.25DTL   10 MINUTES    1.50DTL   UNTIL STABLE

0.50DTL   10 MINUTES    1.25DTL   UNTIL STABLE

0.75DTL   10 MINUTES     1.00DTL   UNTIL STABLE

1.00DTL   10 MINUTES     0.75DTL   UNTIL STABLE

1.25DTL   10 MINUTES    0.50DTL   UNTIL STABLE

1.50DTL   60 MINUTES    0.25DTL   UNTIL STABLE

1.75DTL   10 MINUTES    AL             UNTIL STABLE

2.00DTL   10 MINUTES

E.   THE ALIGNMENT LOAD (AL) SHOULD BE THE MINIMUM LOAD REQUIRED TO ALIGN

THE TESTING APPARATUS AND SHOULD NOT EXCEED 0.05DL.  DIAL GAUGES SHOULD

BE SET AT "ZERO" AFTER THE ALIGNMENT LOAD HAS BEEN APPLIED.

F.   A CREEP TEST SHALL BE PERFORMED AT THE 1.50DL

INCREMENT. ANCHOR MOVEMENT DURING THE CREEP TEST SHALL BE MEASURED

AND RECORDED AT 1, 2, 3, 5, 6, 10, 20, 30, 50, AND 60 MINUTES OF ELAPSED TIME FROM

WHEN THE INCREMENT IS APPLIED.  IF AN ANCHOR FAILS IN CREEP, RETESTING WILL

NOT BE ALLOWED.

G.   THE ENGINEER WILL GIVE THE CONTRACTOR A WRITTEN ORDER CONCERNING

GROUND ANCHOR CONSTRUCTION WITHIN 3 WORKING DAYS AFTER COMPLETION OF

THE VERIFICATION TESTS.  THIS WRITTEN ORDER WILL EITHER CONFIRM THE ANCHOR

LENGTHS AS SHOWN IN THE CONTRACTOR'S PLANS FOR GROUND ANCHORS OR

REJECT THE ANCHORS BASED UPON THE RESULTS OF THE VERIFICATION TESTS.

1.7.4    BLANK

1.7.5     PROOF TESTS

A.   PROOF TESTS SHALL BE PERFORMED ON ALL PRODUCTION ANCHORS NOT

VERIFICATION TESTED BY INCREMENTALLY LOADING THE GROUND ANCHOR IN

ACCORDANCE WITH THE FOLLOWING SCHEDULE:

B.   THE ALIGNMENT LOAD (AL) SHOULD BE THE MINIMUM LOAD REQUIRED TO ALIGN

THE TESTING APPARATUS AND SHOULD NOT EXCEED 0.05DL.  DIAL GAUGES SHOULD

BE SET AT "ZERO" AFTER THE ALIGNMENT LOAD HAS BEEN APPLIED.

C.   AT LOAD INCREMENTS OTHER THAN MAXIMUM TEST LOAD, THE LOAD SHALL BE

HELD LONG ENOUGH TO OBTAIN A STABLE READING.  THE MAXIMUM TEST LOAD

SHALL BE HELD FOR 10 MINUTES.  THE LOAD-HOLD PERIOD SHALL START AS SOON AS

THE MAXIMUM TEST LOAD IS APPLIED AND THE ANCHOR MOVEMENT SHALL BE

MEASURED AND RECORDED AT 1, 2, 3, 5, 6, AND 10 MINUTES.  IF THE ANCHOR

MOVEMENT BETWEEN 1 AND 10 MINUTES EXCEEDS 0.04 INCHES, THE MAXIMUM TEST

LOAD SHALL BE HELD OF AN ADDITIONAL 50 MINUTES.  IF THE LOAD HOLD IS

EXTENDED, THE ANCHOR MOVEMENTS SHALL BE RECORDED AT 20, 30, 50, AND 60

MINUTES. IF AN ANCHOR FAILS IN CREEP, RETESTING WILL NOT BE ALLOWED.

1.7.6     TEST ACCEPTANCE CRITERIA

A.   A VERIFICATION OR PROOF TESTED GROUND ANCHOR WITH A 10 MINUTE LOAD

HOLD IS CONSIDERED ACCEPTABLE WHEN:

1. THE GROUND ANCHOR CARRIES THE MAXIMUM TEST LOAD WITH LESS THAN

0.04 INCHES OF MOVEMENT BETWEEN THE 1 AND 10 MINUTE READINGS AND

THE CREEP RATE IS LINEAR OR DECREASING.

2. THE TOTAL MOVEMENT AT THE MAXIMUM TEST LOAD EXCEEDS 80% OF THE

THEORETICAL ELASTIC ELONGATION OF THE UNBONDED LENGTH.

B.   A VERIFICATION OR PROOF TESTED GROUND ANCHOR WITH A 60-MINUTE LOAD

HOLD IS CONSIDERED ACCEPTABLE WHEN:

1. THE GROUND ANCHOR CARRIES THE MAXIMUM TEST LOAD WITH LESS THAN

0.08 INCHES OF MOVEMENT BETWEEN THE 6 AND 60 MINUTE READINGS AND

THE CREEP RATE IS LINEAR OR DECREASING.

2. THE TOTAL MOVEMENT AT THE MAXIMUM TEST LOAD EXCEEDS 80% OF THE

THEORETICAL ELASTIC ELONGATION OF THE UNBONDED LENGTH.

C.   IN ADDITION TO THE ABOVE, A VERIFICATION TESTED OR PROOF TESTED GROUND

ANCHOR MUST NOT EXPERIENCE A PULLOUT FAILURE AT THE MAXIMUM TEST LOAD.

A PULLOUT FAILURE IS DEFINED AS THE LOAD AT WHICH ATTEMPTS TO INCREASE THE

TEST LOAD RESULT IN CONTINUED PULLOUT MOVEMENT OF THE TEST ANCHOR.

D.   IF THE TOTAL MOVEMENT OF THE GROUND ANCHORS AT THE MAXIMUM TEST

LOAD DOES NOT EXCEED 80% OF THE THEORETICAL ELASTIC ELONGATION OF THE

UNBONDED LENGTH, THE CONTRACTOR SHALL REPLACE THE GROUND ANCHOR AT

NO ADDITIONAL COST TO THE OWNER.

E.   GROUND ANCHORS WHICH HAVE A CREEP RATE GREATER THAN SPECIFIED CAN

BE INCORPORATED IN THE FINISHED WORK AT A LOAD EQUAL TO ONE-HALF ITS

FAILURE LOAD.  THE FAILURE LOAD IS THE LOAD CARRIED BY THE ANCHOR AFTER THE

LOAD HAS BEEN ALLOWED TO STABILIZE FOR TEN MINUTES.

F.   WHEN A GROUND ANCHOR FAILS REQUIRED TESTS, THE CONTRACTOR SHALL

MODIFY THE ANCHOR DESIGN, THE CONSTRUCTION PROCEDURES, OR BOTH. THESE

MODIFICATIONS MAY INCLUDE, BUT ARE NOT LIMITED TO: INSTALLING REPLACEMENT

GROUND ANCHORS, MODIFYING THE INSTALLATION METHODS, INCREASING THE BOND

LENGTH, OR CHANGING THE GROUND ANCHOR TYPE.  ANY MODIFICATION WHICH

REQUIRES CHANGES TO THE STRUCTURE SHALL HAVE PRIOR APPROVAL OF THE

ENGINEER.  ANY MODIFICATIONS OF DESIGN OR CONSTRUCTION PROCEDURES SHALL

BE AT THE CONTRACTOR'S EXPENSE.

1.7.7     GROUND ANCHOR LOCK OFF

A.   UPON COMPLETION OF THE TEST, THE LOAD SHALL BE ADJUSTED TO 90% OF THE

DESIGN LOAD INDICATED ON THE PLANS AND TRANSFERRED TO THE ANCHORAGE

DEVICE. AFTER TRANSFERRING THE LOAD AND PRIOR TO REMOVING THE JACK, A

LIFT-OFF READING SHALL BE MADE.  THE LIFT-OFF READING SHALL BE WITHIN 5% OF

90% OF THE DESIGN LOAD.  IF THE LOAD IS NOT WITHIN 5% OF 90% THE OF THE

DESIGN LOAD, THE ANCHORAGE SHALL BE RESET AND ANOTHER LIFT-OFF READING

SHALL BE MADE.  THIS PROCESS SHALL BE REPEATED UNTIL THE DESIRED LOCK-OFF
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LOAD IS OBTAINED.

1.7.8 GROUND ANCHOR DESTRESSING

A.  ONCE THE BELOW GRADE PORTION OF THE BUILDING HAS BEEN CONSTRUCTED

SUCH THAT IT HAS THE STRUCTURAL CAPACITY TO SUPPORT THE EARTH PRESSURES,

THE TIEBACKS CAN BE DESTRESSED. VERIFY WITH THE STRUCTURAL ENGINEER OF

RECORD FOR THE BUILDING PRIOR TO DESTRESSING THE TIEBACKS.  ALL TIEBACKS

MUST BE DESTRESSED PRIOR TO OCCUPANCY OF THE BUILDING

SECTION 02370 - SHORING WALL MONITORING

PART 1 - GENERAL

1.01  DESCRIPTION

A. CONSTRUCTION MONITORING OF THE SECANT PILE AND TIEBACK WALL SHALL

CONSIST OF CONTROLLED SURVEYING AS DESCRIBED IN THIS SECTION. EXECUTION

OF THE SURVEYING SHALL BE PERFORMED TO DETERMINE: (A) ELEVATION AND PLAN

LOCATION OF MONITORING POINTS; AND (B) VERTICAL AND HORIZONTAL MOVEMENT

OF THE MONITORING POINTS.

B. MONITORING POINTS SHALL CONSIST OF BOLTS OR RODS EMBEDDED INTO THE

OBJECT OF INTEREST, OR CROSS-HAIRS SCRIBED ONTO A PLATE THAT IS ATTACHED

TO THE FACE OF THE OBJECT OF INTEREST. SURVEY ACCURACY SHALL BE TO +/- 0.01

FT.

C. MONITORING POINTS SHALL BE ESTABLISHED: (A) ON TOP OF EVERY FOURTH

SOLDIER PILE; (B) ON ALL EXISTING STRUCTURES THAT ARE SENSITIVE TO MOVEMENT

AND WITHIN 50 FEET OF THE EXCAVATION .

1.02  MONITORING AND REPORTING FREQUENCY

A. IN GENERAL, SURVEYING AND REPORTING OF MOVEMENT OF MONITORING POINTS

SHALL OCCUR ONCE WEEKLY BY A LICENSED SURVEYOR, UNLESS THE PROGRESS OF

CONSTRUCTION DICTATES A LESS OR MORE FREQUENT SURVEY. THE MONITORING

RESULTS SHALL BE PRESENTED IN TABULAR FORM FOR THE SHORING DESIGNER AND

GEOTECHNICAL ENGINEER OF RECORD WITHIN 48 HOURS OF THE SURVEY.

B. IMMEDIATELY AND DIRECTLY NOTIFY THE GEOTECHNICAL AND STRUCTURAL

ENGINEERS AND WALL DESIGNER IF 0.5 INCHES OF MOVEMENT OCCURS BETWEEN

TWO CONSECUTIVE READINGS AND WHEN TOTAL MOVEMENTS REACH 0.5 INCH. AT

THAT AMOUNT OF MOVEMENT, THE ENGINEERS AND DESIGNERS SHALL DETERMINE

THE CAUSE OF DISPLACEMENT AND DEVELOP REMEDIAL MEASURES SUFFICIENT TO

LIMIT TOTAL WALL MOVEMENTS TO 1 INCH. ALL EARTHWORK AND CONSTRUCTION

ACTIVITIES MUST BE DIRECTED TOWARDS IMMEDIATE IMPLEMENTATION OF REMEDIAL

MEASURES NECESSARY TO LIMIT TOTAL WALL MOVEMENTS TO WHAT HAS BEEN

DEFINED AS ACCEPTABLE BY THE DESIGN TEAM (AS INDICATED ABOVE). DA
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