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Component Description

Rod (no 
head) or 

Bolt (with 
head)

Threads 
Cut or 
Rolled

Supplier Diameter 
(in)

Overall 
Length (ft)

Overall 
Length 
(mm)

De- 
Humidified 

Zone?

Tighten 
Method

Final 
Tension 

(fraction of 
Fu or UTS)

Date 
Tension or 

Loading 
Complete

Date Re-
Inspected 
(by 4/8/13)

Date Re-
Inspected 

(by 4/23/13)

Date Re-
Inspected 
(by 5/5/13)

Notes

17.2 5235 60
10.0 3035 36

E2 Shear Key - Connect to Concrete - Above 
Bent Cap, Under Crossbeam [S3, S4] rod Cut Dyson 3 21.9 6676 96 Tension 0.7 4/1/2013 daily check daily check daily check Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu

22.6 6902 64
22.2 6777 32
4.4 1337 96
1.8 537 64
4.3 1312 96
1.7 512 64

4 E2 Bearing - Connect to OBG [B1, 
B2, B3, B4] rod Cut Dyson 2 3.6 1105 No Tension 0.7 9/12/2012 4/6/2013 4/17/13 to 

4/23/13 5/3/2013 Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu

daily check

5/3/2013

Location 
and Item

E2 Shear Key - Connect to Concrete - Above 
Column, Under OBG [S1, S2] rod

E2 Bearing - Connect to Concrete - 
Under OBG [B1, B2, B3, B4]

3

Dyson

E2 Shear Key - Connect to 
Crossbeam [S3, S4]

rod

rod

Dyson

Dyson

E2 Shear Key - Connect to OBG [S1, 
S2]

3rod

Cut

Cut

Cut

Cut

Dyson 3

192

Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu

Quantity 
Installed (not 

including 
spares)

96 Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu
32 of 96 rods broke after tensioning, then tension level lowered

Tensioned to 0.75 Fy, with lockoff at ~ 0.7 Fu

Tension 0.7

Tension 0.7

3/5/2013

4/9/2013

daily check

daily check
No

No daily check

4/17/13 to 
4/23/139/12/2012

daily check

daily check

4/6/2013 
4/8/2013Tension

3
0.7No320

224

2

3
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s 
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d 
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1

5 E2 Bearing Assembly Bolts
(Spherical Bushing Halves) rod Cut

Dyson for 
Lubrite for 
Hochang

1 2.4 733 No Tension 0.61 July 2009 not 
accessible

not 
accessible

not 
accessible

Connect 2 halves of the spherical bushing assembly housing 
together at Lubrite; rods are internal to bearings and all rods are not 
accessible after bearing assembly at Hochang (December 2009 & 

January 2010); rods tensioned to 0.7 Fy.

6 E2 Bearing Assembly Bolts
(Retaining Rings)

Socket 
Head Cap 

Screw
Cut Dyson for 

Hochang 1 0.2 55 No snug + 1/4 
turn ~0.4 January 

2010

4/6/2013 
(for 32 

accessible 
bolts)

4/23/2013 
(for 32 

accessible 
bolts)

5/3/2013 
(for 32 

accessible 
bolts)

Bolts thread into drill and tap holes to attach retaining rings that 
secure the Lubrite spherical bushing assembly in the bottom 

housing; bolts are mechanically galvanized, not hot dip galvanized; 
bolts are internal to bearings and not accessible after bearing 

assembly at Hochang, except for a small number of bolts in limited 
areas -> 32 of 336 bolts are accessible.  

0.26 9/26/2012 4/6/2013 4/20&22/2013 5/4/2013 With DL after load transfer (current condition)
0.29 N/A N/A N/A N/A With DL + Added DL
0.32 N/A N/A N/A N/A Service Load (Group 1)
0.35 N/A N/A N/A N/A SEE (Seismic)
0.41 7/14/2012 N/A N/A N/A Load During Construction - Tensioned to 0.5 Fy
0.68 N/A 4/6/2013 4/19/2013 5/3/2013 Additional tension in tie rods from cable with service load

1 5 463 100 Tension 0 45 4/6/2011

55 Cut 
(20%)

219 Rolled 
(80%)

T d R d t T S ddl

Load 
Transfer

PWS Anchor Rods - PWS Socket to 
Anchorage rod Dyson 3-1/2 27.9 to 31.8 8500 to 

9700 274

Located at the 2 field splices connecting the 3 tower saddle

Yes

336

96

3 @ Threads 

E2
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7

C
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8 Dyson 4 6.0 to 17.5 1840 to 
5325 25Tower Saddle Tie Rods rod Rolled Yes Tension

1.5 463 100 Tension 0.45 4/6/2011

1.4 415 8 snug ~0.1 7/14/2012

10 Tower Saddle to Grillage Anchor 
Bolts Hex Bolt Cut Dyson 3 1.2 360 Head Yes, 

Nut No snug ~0.1 3/25/2013 4/6/2013 4/19/2013 5/3/2013 Snug tightened before and after load transfer: Initial Tension 
complete on 5/20/2011; final tension complete on 3/25/2013.

11 Tower Outrigger Boom (for 
Maintenance) at Top of Tower Hex Bolt Cut Dyson 3 2.1 630 No snug ~0.1 July 2012 4/6/2013 4/19/2013 5/4/2013

Act as pins for swinging out and then securing the maintenance 
outrigger boom at the top of 2 of 4 tower head chimneys.  At each 
boom, one bolt is loaded and other bolt is unloaded in the current 
boom position.  The currently unloaded bolt will be installed snug 

tight when the boom is swung out for use (future position).

12 Tower Anchor Rods - Tower at 
Footing (3" Dia) rod Cut 3 25.6 7789 Yes Tension 0.48 4/17/2013 N/A 4/20/2013 

4/22/2013 5/5/2013 Tensioned to 1800 kN = 404.7 kips; Tension before and after load transfer:
Initial Tension Late 2010 through Early 2011; Final Tension 2013

13 Tower Anchor Rods - Tower at 
Footing (4" Dia) rod Cut 4 25.7 7839 Yes Tension 0.37 4/17/2013 N/A 4/20/2013 

4/22/2013 5/5/2013 Tensioned to 2530 kN = 568.8 kips; Tension before and after load transfer:
Initial Tension Late 2010 through Early 2011; Final Tension 2013

14 East Saddle Anchor Rods rod Cut Dyson for 
JSW 2 2.6 800 Yes snug ~0.1 May 2010 4/7/2013 4/21/2013 5/3/2013 specified gap under nut/washer at one end of rod and 2 nuts snug 

against each other at other end of rod -> snug tight for portion of rod
~0.1 4/13/2012 N/A N/A N/A Snug tightened before load transfer

CutTurned Rods at Tower Saddle 
Segment Splices 5/3/2013108

Located at the 2 field splices connecting the 3 tower saddle 
segments; 100 rods tensioned prior to saddle erection; 8 rods only 

snug tight after tie rod tensioning due to conflict with tie rods.

90

32

4/19/2013

4

388

36

Yes 4/6/2013

Vulcan Threaded 
Products

for KOS for KFM
(04-0120E4)

Dyson
3 @ Threads 
[~3-1/16 @ 

Shank]
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15 East Saddle Tie Rods 18 Yes snug

rod

Hex Bolt Cut Dyson 3 4 7 1420
0.2 N/A 4/7/2013 4/21/2013 5/3/2013 Additional tension in tie rods from cable with service load

W
2 

Be
nt

 C
ap

17 W2 Bikepath Anchor Rods rod Cut Dyson ~1-3/16 
[Metric M30] 1.5 460 No N/A N/A N/A N/A

Details for bikepath connections are being redesigned and are not 
final.  The 18 anchor rods at the bottom connections will be 

abandoned.  The 25 anchor rods at the top connections will be used 
and supplemented with additional anchor rods.  These rods will be 

tensioned on the separate YBITS-2 Contract.  

Total = 2306 New information after 5/6/2013 Update is highlighted Red

43 Not Determined Yet

No TensionDyson 3 10.3 to 11.1 3129 to 
3372 24

S 15 East Saddle Tie Rods 18 Yes snugHex Bolt Cut Dyson 3 4.7 1420

5/4/2013 pre-compress neoprene between strongback and cable bandEa
st 

Ca
ble 16 B14 Cable Bands - Cable Brackets - at East 

End of Bridge - Strongback Anchor Rods rod Rolled 0.16 2/8/2013 4/7/2013 4/21/2013

Galvanized ASTM A354 Grade BD Material
Contract 04-0120F4 SFOBB SAS  5/15/2013
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the work is delayed or interfered with by failure of the Engineer to be present at the testing site, the Contractor will be
compensated for any resulting loss in the same manner as provided for in Section 8-1.09, "Right of Way Delays," of the
Standard Specifications.

A minimum of 3 samples from each production lot shall be tested.  One tensile test shall be conducted on each sample.
Tensile tests shall conform to the requirements specified in ASTM Designation:  A 970/A 970M, Section 7, except that

at rupture, there shall be visible signs of necking in the reinforcing bar 1) at a minimum distance of one bar diameter away
from the head to bar connection for friction welded headed bar reinforcement, or 2) outside the affected zone for integrally
forged headed bar reinforcement.

The affected zone for integrally forged headed bar reinforcement is the portion of the reinforcing bar where any
properties of the bar, including the physical, metallurgical, or material characteristics, have been altered during the
manufacturing process.

If one of the test specimens fails to meet the specified requirements, one retest shall be performed on one additional
sample, selected by the Engineer, from the same production lot.  If the additional test specimen, or if more than one of the
original test specimens fail to meet these requirements, all headed bar reinforcement in the lot represented by the tests will be
rejected in conformance with the provisions in Section 6-1.04, "Defective Materials," of the Standard Specifications.

A Production Test Report for all testing performed on each lot shall be prepared by the independent testing laboratory
and submitted to the Engineer as specified herein.  The report shall be signed by an engineer who represents the laboratory
and is registered as a Civil Engineer in the State of California.  The report shall include the following information for each
set:  contract number, bridge number, lot number, bar size, type of headed bar reinforcement, physical conditions of test
sample, any notable defects, limits of affected zone, location of visible necking area, and the ultimate strength of each headed
bar.

Each unit of headed bar reinforcement in a production lot to be shipped to the site shall be tagged in a manner such that
production lots can be accurately identified at the jobsite.  All unidentified headed bar reinforcement received at the jobsite
will be rejected.

MEASUREMENT AND PAYMENT
Quantities of headed bar reinforcement will be measured as units determined from the number of heads shown on the

plans or as directed by the Engineer.
The contract unit price paid for headed bar reinforcement shall include full compensation for furnishing all labor,

materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing headed bar reinforcement,
including all preparation work required prior to epoxy-coating and conforming to all testing requirements, as shown on the
plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

Bar reinforcement to be used in the manufacture of headed bar reinforcement, epoxy-coating headed bar reinforcement,
and placing the completed headed bar reinforcement into the work will be measured and paid for as specified in Section 52,
"Reinforcement," of the Standard Specifications, except that the lengths to be used in the computation of calculated masses
of the bar reinforcement shall be the entire length of the completed headed bar, including heads.

10-1.31  STEEL STRUCTURES
Construction of steel structures shall conform to the provisions in Section 55, "Steel Structures," of the Standard

Specifications and these special provisions.
Fabricators and suppliers shall be certified under the AISC Quality Certification Program, Category Cbr, Major Steel

Bridges.
Erectors shall be certified under the AISC Quality Certification Program, Category CASE, Certified Advanced Steel

Erector.

GENERAL
Attention is directed to "Construction Surveying," of these special provisions.
Attention is directed to "Welding" in Section 8, "Materials," of these special provisions.

WORKING DRAWINGS
Attention is directed to "Working Drawings," elsewhere in these special provisions.
Section 55-1.02, "Drawings," of the Standard Specifications shall not apply.
Working drawings shall contain all information required for the fabrication of structural steel, including, at a minimum,

the following:

A. Design geometry lines and fabrication geometry working lines, including vertical, longitudinal and transverse;
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B. Details of temporary fabrication in plan, elevation and section, material specification and grades, weld details and
all tolerances;

C. Material and weld designations including the ASTM material specification, processes of shop fabrication including
cutting, grinding and welding, weld symbols as required by AWS D1.5, and for each weld, the "Joint Designation"
as listed in figures 2.4 or 2.5 of AWS D1.5;

D. Distortion control plan in accordance with AWS D1.5, Section 3.4;

The Contractor shall allow the Engineer 70 working days to review the structural steel working drawings.

TEMPLATE
Twelve months prior to the completion of the number of days bid, the Contractor shall furnish to the Engineer working

drawings for the as-fabricated tower footing.  This shall include the following:

A. A plan view of the tower footing at Elev. 3.00 m of sufficient scale showing the labeled location of the following
items:

1. As-fabricated tower anchorage anchor bolt pipe sleeves
2. As-fabricated tower anchorage anchor bolts
3. As-fabricated dowels

B. A summary of locations and corresponding coordinates of the following items in tabular form using the Global
Positioning System (GPS) consistent with the requirements of “Construction Surveying” of these special provisions.
Coordinates for the listed items shall be provided for the following elevations:

1. As-fabricated tower anchorage anchor bolt pipe sleeves: Elev. 3.00m
2. As-fabricated tower anchorage anchor bolts: Elev. 3.00 m and Elev. 5.50 m (approximate top of tower anchorage

anchor bolts)
3. As-fabricated dowels: Elev. 3.00 m and 3.24 m

C. Location and coordinate summaries segregated by item type.

The Contractor shall allow the Engineer 25 working days to review and accept the tower footing working drawings.

Twelve months prior to the completion of the number of days bid, the Contractor shall furnish to the Engineer a steel
template of sufficient rigidity with holes that correspond to the as-fabricated location of the tower anchorage anchor bolt pipe
sleeves and dowels. The steel template shall be comprised of four (4) match-marked quadrants or as otherwise approved by
the Engineer.  The Contractor shall submit steel template working drawings to the Engineer 30 working days prior to
fabrication of the steel template.  The Contractor shall allow the Engineer 10 working days to review and approve steel
template working drawings.

The Contractor shall demonstrate the accuracy of the template, as witnessed by the Engineer, by physically placing it
over the as-fabricated steel pile cap. The Contractor shall notify the Engineer 7 working days prior to the fitting of the
template.

The Contractor shall make the template available to the State for use on other Contracts. Transportation of the steel
template will be paid for by extra work at force account.

ERECTION PLAN
The Contractor shall submit working drawings and supplemental calculations for the erection of structural steel in

accordance with the requirements in "Working Drawings," of these special provisions.
Working drawings shall contain all information required for the erection of structural steel, including, at a minimum, the

following:

A. Details and limits of each section to be erected;
B. Details of attachments to each section for transportation and lifting including location, welding and removal

procedures;
C. Methods for transportation and lifting of each section;

User 1
Highlight



Contract No.  04-0120E4
213

D. Details of temporary work platforms and other aids required for field welding;
E. Locations and methods for tack and final welds;
F. Timing and methods for dimensional checks; and
G. Timing and methods for visual and nondestructive examination.

Supplemental calculations shall include, but not be limited to, the following:

A. Calculations indicating the stress on the permanent structure due to attachments and erection.

The Contractor shall allow the Engineer 70 working days to review the erection working drawings.
After erection, all lifting attachments shall be removed.  Removal of welds shall not damage the permanent steel

structure materials.  All remaining welds shall be ground flush and damaged areas shall be repaired in accordance with the
requirements of ANSI/AASHTO/AWS D1.5.  Areas of damaged paint shall be cleaned and painted as specified in "Clean
and Paint Structural Steel," of these special provisions.

MATERIALS
Structural steel shall conform to ASTM Designation:  A709M, Grade 345 with Supplementary Requirement S83 "Non-

Fracture-Critical, T, Material; Toughness Test and Marking."  Charpy V-notch (CVN) impact values for steel procurement
shall be reported on the mill test report and shall conform to ASTM Designation:  A 709M for Zone 2, except as shown on
the plans.

Dowels shall conform to ASTM Designation:  A633M, Grade E with Supplementary Requirement S1 (Notch Toughness
Test) at frequency P, meeting 34 J at –7C.

Material conforming to ASTM Designation:  A 709M, Grade 345W shall not be substituted for ASTM Designation:
A 709M, non-weathering steel grades.

Ducts for prestressing high-strength ASTM Designation:  A 354 bolts shall be galvanized steel pipe conforming to the
requirements in ASTM Designation:  A 53 or galvanized rigid steel conduit conforming to UL Publication 6 for Rigid
Metallic Conduit.

Galvanizing for rigid steel conduit or steel pipe shall be tested in conformance with the requirements in ASTM
Designation:  A 239.  Adjacent sections of steel conduit or pipe shall be connected with galvanized standard couplings.

Grouting of high strength A354 bolts shall conform to the provisions in Section 50-1.09 "Bonding and Grouting," of the
Standard Specifications.  Grout injection pipes shall be furnished by the Contractor as shown on the plans.

Elastomeric pads used for pile centralizers shall conform to the requirements for plain elastomeric bearing pads in
Section 51-1.12H(1), "Plain and Fabric Reinforced Elastomeric Bearing Pads," of the Standard Specifications.

Pile centralizers shall be bonded to pile sleeves with adhesive conforming to Federal Specification MMM-A-121, as
shown on the plans.

Ducts, fasteners, and grout caps for prestressing ASTM Designation: A354 bolts shall be considered structural steel
(bridge).

High-strength fastener assemblies, and other bolts attached to structural steel with nuts and washers shall be zinc-coated,
except as noted.  When direct tension indicators are used in these assemblies, the direct tension indicator and all components
of the fastener assembly shall be zinc-coated by the mechanical deposition process.

THROUGH-THICKNESS QUALITY
Where through-thickness quality steel is shown on the plans, the steel shall meet the low sulfur and reduction of area

requirements of AWS D1.5, Section 12.4.4.1.  Additionally, each plate shall be ultrasonically examined and shall meet the
acceptance criteria in conformance with the requirements in ASTM Designation:  A578, Level C.  The Contractor may
specify these requirements at any additional location at no additional cost to the State.

FABRICATION

Quality of Workmanship
The Engineer may inspect fabrications for dimensional accuracy, fabrication practices, welding, and for compliance with

these special provisions.

Fabrication/Erection Procedure and Mock-Ups
The Contractor shall submit to the Engineer for approval in accordance with the requirement in "Working Drawings," of

these special provisions, written, detailed procedures for the fabrication and erection of the complex assemblies listed below.
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Procedures shall include the assembly and welding sequence and shall be of sufficient detail to demonstrate the proposed
fabrication procedure and verify the inspectability of welds.

Fabrication and erection procedures are required for the following locations:

A. E2 Footing Girder Assemblies
B. Tower Footing Assembly (girder system for pile sleeves to tower)
C. Pile to footing connection

In addition, the Contractor shall prepare a mock-up of the pile to footing connection in accordance with "Field Welding
of Pile/Sleeve Connector Plates" of this section to demonstrate the proposed fabrication procedure and verify the
inspectability of each weld.

The mock-up shall comprise a complete fabrication of the specified detail as shown on the plans, but with member
lengths that need not extend beyond the joint more than 0.5 m.

The Contractor shall prepare a written fabrication and welding sequence and a preliminary mock-up made of wood,
plastic, dense Styrofoam or other material approved by the Engineer.  The preliminary mock-up shall be one quarter to one
half scale and shall demonstrate the assembly sequence.  These shall be submitted for review by the Engineer, and approval
shall be given before the mock-up is fabricated in steel.  The Engineer shall witness all fit-up and welding for each steel
mock-up.

The completed steel mock-up shall be examined visually and by Magnetic Particle (MT) and, in addition, by either UT
or RT in accordance with the nondestructive examination table listed under "Shop Welding" of this section.  Nondestructive
examination shall be completed using the nondestructive examination procedures that are proposed for production.  Mock-up
assemblies shall then be sectioned as directed by the Engineer to produce three macroetch samples per weld that shall be
evaluated per AWS D1.5.  Approval of the fabrication and erection procedure and the nondestructive examination
procedures shall be contingent on satisfactory results from the mock-up examination and destructive tests.

Mechanical Cutting
Mechanical shearing of material of thickness greater than 8 mm is prohibited.  Mechanically sheared edges shall be

ground smooth.  All cracks emanating from these edges shall be removed.

Flame, Plasma And Arc Cutting
All cut edges shall be ground to remove dross, slag and hardened material.

Bent Plate
Cold-bent rolled steel plates shall conform to the following:

A. The axis of bending shall be perpendicular to the direction of plate rolling.  The entire length of bend shall be
formed simultaneously.

B. The radius of bend shall be as shown on the plans.
C. Before bending, the plate corners that are perpendicular to the axis of the bend shall be rounded to a radius of 2 mm.

Match-Marking
Match markings shall be made with low stress die stamps or other method that will not notch the steel.

Punching
The first paragraph of Section 55-3.14A(1) "Punching," of the Standard Specifications shall not apply.
Punching or sub-punching of Grade 250 structural steel where the material is thicker than 16 mm will not be permitted.

Punching or sub-punching of high-strength structural steel where the material is thicker than 12 mm will not be permitted.

Tower Anchor Bolts
Steel fasteners, designated on the plans as A 354, Grade BC, and A 354, Grade BD, shall conform to the requirements of

ASTM Designation:  A 354, Grade BC and Grade BD, respectively.  Steel fastener components for steel fasteners designated
as A 354, Grade BC and Grade BD shall include a bolt, nut and hardened washer.  Nuts for steel fasteners shall conform to
Section 55-2.01, "Description," of the Standard Specifications.

Steel fasteners designated on the plans as A 354, Grade BD shall be dry blast cleaned in accordance with the provisions
of Surface Preparation Specification No. 10, “Near White Blast Cleaning,” of the “SSPC:  The Society for Protective
Coatings”.
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Steel fasteners designated on the plans as A 354, Grade BC, and A 354, Grade BD, shall be galvanized in accordance
with the requirements in Section 75-1.05, “Galvanizing,” of the Standard Specifications and shall conform to the
requirements in ASTM Designation:  A123 for bolts and ASTM Designation: A153 for nuts and hardware.  Steel fastener
assemblies designated as A354, Grade BD, shall be galvanized within 4 hours of being dry blast cleaned.

The Contractor shall submit certified test reports showing that the A 354 fasteners conform to the provisions in ASTM
Designation: A 143.

The Contractor shall deliver the zinc-coated nuts and hardened washers to the Engineer at a location to be determined by
the Engineer.  Said location will be within 25 km of the San Francisco-Oakland Bay Bridge Toll Plaza.  Zinc-coated nuts and
hardened washers shall be delivered to the Engineer within three months prior to completion of the work.  The Contractor
shall notify the Engineer at least two months prior to delivery of the material.

Zinc-coated nuts and hardened washers shall be packaged for the protection of the steel against physical damage and
corrosion during shipping and storage.  The shipping package shall be clearly marked with a statement that the package
contains nuts and hardened washers for the San Francisco-Oakland Bay Bridge, the bolt type, grade, and the date packaged.

The Contractor shall furnish and install corrosion protective coverings on tower anchor bolts as shown on the plans.
Prior to installing the corrosion protective coverings, the Contractor shall prevent water and other deleterious material from
entering the pipe sleeves.  Corrosion protective covers shall be on the Department's current prequalified list prior to use.

The Department maintains a list of prequalified corrosion protective covers.  The prequalified list can be obtained by
contacting the Transportation Laboratory and is available at the Department's internet site at:

http://www.dot.ca.gov/hq/esc/approved_products_list/

Tower Drainage System
Drain pipe, fittings, liners, and grates shall conform to the details shown on the plans, manufactured from high-density

polyethylene (HDPE), and suitable for the transmission of non-potable water.  Joints in HDPE pipe shall be butt-fused.  Pipe
wall thickness shall be adequate to withstand loads from construction installation and concrete placement operations.

SURFACE PREPARATION
For all bolted connections, the contact surfaces and inside surfaces of bolt holes shall be cleaned and coated before

assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions.

WELDING OF STEEL STRUCTURES
Table 2.2 of ANSI/ AASHTO/AWS D1.5 is superseded by the following table:

Base Metal Thickness of the Thicker Part Joined,
mm

Minimum Effective Partial Joint
Penetration

Groove Weld Size, * mm
Over 13 to 19 inclusive 6
Over 19 to 38 inclusive 8
Over 38 to 57 inclusive 10

Over 57 to 150 inclusive 13
Over 150 16

* Except the weld size need not exceed the thickness of the thinner part

All corner and T-joint groove welds shall be reinforced with fillet welds with a size of 1/4 times the thickness of the
abutting member, or 10 mm, which ever is less.

Dimensional details and workmanship for welded joints in tubular and pipe connections shall conform to the provisions
in Part A, "Common Requirements of Nontubular and Tubular Connections," and Part D, "Specific Requirements for
Tubular Connections," in Section 2 of AWS D1.1.

Backing for welds that are subject to computed stress which are left in place in the completed structure as shown on the
plans or approved by the Engineer shall be a single length.  Backing shall be of the same material as the structural steel being
welded.  Single lengths of backing shall be obtained by using a continuous strip, or may consist of lengths of backing joined
by complete joint penetration butt welds.  Butt welds in the backing material shall be tested in conformance with the
requirements in AWS D1.5, Section 3.13.1.  Butt welds in backing material shall be ground flush as necessary to obtain
proper inspection and for proper fit-up in the weld joint with which the backing is to be used.
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Phone (510) 419-0120 I Fax (510) 832-1456 

Dated: 

To: 

Run Date 23-Mar-06 
Time 3:26PM 

Request for Information (RFI) Report 

SAS Foundations EZ/TI Project 

RFI NO: KFM-RFI-000202 Rev: 00 
Pedro Sanchez 
Caltrans - SAS E2/T1 Foundation Project 
333 Burma Road 
Oakland CA 94607 
Phone: 510-286-0538 Fax: 

Co/Job# 364-4347 
Contract # 04-0120E4 

SublSupplier: KOS 
SublSupplier No: 18 

Date Requested By: 30-Mar-2006 

Subject: KOS RFI 18 -Anchor Rod Thread Length 

Group: T I  

Drawing No. Ref: Specification Ref: 10-1.31 
Other: 

ResubmittallSupplement Ref: 

Description (Attachments As Needed): 

Please see the attached KOS RFI 18 regarding the specified thread length for T I  anchor rods and respond. 

Potential Time Impact? Yes Potential Cost Impact? Yes 
General Explanation of Potential Impact (If Required): 

Schedule Activity ID#: 

Response (Attachments As Required): 

Answered By: Date Answered: 

cc: 

Prepared By: George Atkinson 

Originator 

Reviewed By: 
CCO Manager 

Reviewed By: 

Dan Proctor v 

Submitted By: 

For questions andlor comments: 

Please contact the KFM Origlnator listed above at (510) 419-0120 
An Equal Opportunity Employer 

Contract Admin/DCS Staff 

Page I of 1 



- *  

Kiewit Offshore Services. Ltd. REQUEST FOR INFORMATION 
~- 

4 

2440 Kiewit Road Phone: (361 1-775-4300 
No. 018 

TITLE: Threaded Length of Anchor Rods DATE: 3/22/2006 

PROJECT: T1 Tower Footing JOB: 21103 

TO: George Atkinson 
Kiewit/FCI/Manson 
220 Burma Road 
Oakland, CA 94607 
Phone: 510-627-1000 
Fax: 510-832-1456 

WORK STARTED: 
WORK COMPLETED: 
ANSWER REQUIRED: 3/29/2006 

The contract documents do not specify the exact required thread length on the anchor rods. The top connection 
calls out a l5Omm min of thread above the nut, but does not reference any additional thread needed below the 
nut. The bottom threaded connection is similarly detailed, but without a minimum exposed thread length. 
Please advise of the length of thread needed on the top and bottom of the tower anchor rods. 

R e q u e s t e K o r e  Services, Ltd. 

Signed: Date: 
Phil Sechler 

.. . 
, .  

. .  

:j 

Answered By: KiewitiFCIIManson 

Signed: Date: 
George Atkinson 



P.O. BOX 23223 Oakland, CA 94623
Phone (510) 419-0120 / Fax (510) 832-1456

SAS Foundations E2/T1 Project

Request for Information (RFI) Report 24-Mar-06
2:46 PMTime

Run Date

Description (Attachments As Needed):

Please see the attached KOS RFI 18 regarding the specified thread length for T1 anchor rods and respond.

RFI No: KFM-RFI-000202 Rev: 00

Response (Attachments As Required):

Date Requested By: 30-Mar-2006

Date Answered:

Group: T1

Dated: 24-Mar-2006

Subject: KOS RFI 18 - Anchor Rod Thread Length

CC:

George Atkinson

Pedro Sanchez

Answered By:

Dan Proctor

CCO Manager

To:
Caltrans - SAS E2/T1 Foundation Project
333 Burma Road
Oakland CA 94607
Phone: 510-286-0538 Fax:

Co/Job # 364-4347

Contract # 04-0120E4
Sub/Supplier: KOS

Sub/Supplier No: 18

Drawing No. Ref: Specification Ref: 10-1.31
Other:

Resubmittal/Supplement Ref:

Potential Time Impact? Yes Potential Cost Impact? Yes Schedule Activity ID#:

General Explanation of Potential Impact (If Required):

Prepared By:

Originator

Reviewed By:

Reviewed By:

Submitted By:

Contract Admin/DCS Staff

<<< Original Signed >>>

Page 1 of 1An Equal Opportunity EmployerFor questions and/or comments:

Please contact the KFM Originator listed above at (510) 419-0120























State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 

“Caltrans improves mobility across California” 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 
 

To: MARK VILCHECK Date: January 31, 2007 
 Structure Representative  

333 Burma Road       File: 04-0120E4 
Oakland, CA  94607  E2/T1 Foundations  
  
  

From: RYAN T. SMITH 
Structural Materials Representative 
Quality Assurance and Source Inspection Branch 
Office of Structural Materials 
 
KFM SUBMITTAL 1276-00 –KIEWIT OFFSHORE SERVICES (KOS) RESPONSE 
TO NONCONFORMANCE REPORTS 132 
 
 
The Materials Engineering Testing Service (METS) has reviewed the KFM Submittal 
1276-00, dated January 23, 2007.  In this submittal the Contractor is requesting to close 
the METS Nonconformance Report (NCR) 132, which documented the Contractor’s use 
of galvanizing from an aerosol can for repair of galvanized surfaces on the T1 anchor 
rods. 
 
The Standard Specifications July 1999, Section 75-1.05 prohibit the use of the use of 
aerosol cans for the repair of galvanizing.  METS understands the Contractor used the 
aerosol galvanizing due to a lack of knowledge of the referenced specification.  As 
indicated in the KOS letter dated January 20, 2007, the Contractor has removed the 
aerosol galvanizing and will repair all damaged areas on the anchor rods in accordance 
with the contract specifications.  METS understands this to be an isolated case and 
considers NCR #132 to be resolved at this time.  
 
If you have any questions, or would like to discuss the issues, please call me at (858) 
232-6799. 
 
cc:  Rafael Bolon 
 Tom Shimada 
 Patryk Pich 
 Robert Cuellar 



















































































































































































































KFM
Caltrans SAS Foundations E2, T1

As-Built Anchor Rod Survey

Point # Top Top Northing Top Easting Top Elevation Point # Bottom Bottom Northing Bottom Easting
Bottom 

Elevation

RT1311001 647586.719 1836381.360 5.336 R1311001R 647586.716 1836381.361 3.243
RT1311002 647586.376 1836381.192 5.335 R1311002R 647586.369 1836381.198 3.236
RT1311003 647586.114 1836381.058 5.336 R1311003R 647586.110 1836381.066 3.271
1311004C 647585.750 1836380.891 5.340 1311004F 647585.754 1836380.899 3.301
R61311005 647585.502 1836380.774 5.335 R6131105R 647585.4969 1836380.781 3.201
R61311006 647585.143 1836380.607 5.366 R6131106R 647585.1444 1836380.608 3.228
R61311007 647584.883 1836380.493 5.365 R6131107R 647584.8783 1836380.498 3.258
1311008C 647584.523 1836380.299 5.366 1311008F 647584.522 1836380.310 3.319

1312001C 647600.205 1836375.594 5.334 1312001F 647600.211 1836375.605 3.247
1312002C 647600.563 1836375.783 5.337 1312002F 647600.566 1836375.779 3.244
R61312003 647600.821 1836375.908 5.335 R61312003R 647600.8216 1836375.906 3.167
1312004C 647601.189 1836376.074 5.338 1312004F 647601.192 1836376.075 3.226
1312005C 647601.431 1836376.198 5.337 1312005F 647601.437 1836376.196 3.228
1312006C 647601.777 1836376.358 5.360 1312006F 647601.786 1836376.366 3.189
1312007C 647602.050 1836376.481 5.362 1312007F 647602.054 1836376.487 3.233
1312008C 647602.404 1836376.666 5.365 1312008F 647602.416 1836376.667 3.211

1321001C 647591.640 1836376.114 5.340 1321001F 647591.643 1836376.121 3.215
1321002C 647591.394 1836376.281 5.344 1321002F 647591.399 1836376.278 3.219
1322001C 647595.516 1836380.684 5.341 1322001F 647595.513 1836380.681 3.220
1322002C 647595.286 1836380.855 5.345 1322002F 647595.286 1836380.853 3.209

R61331001 647589.778 1836377.189 5.34 R61331001R 647589.7756 1836377.199 3.219
RT1331002 647590.008 1836377.517 5.342 R1331002R 647590.005 1836377.526 3.247
R61331003 647590.183 1836377.759 5.334 R61331003R 647590.1894 1836377.766 3.233
1331004C 647590.314 1836378.537 5.343 1331004F 647590.314 1836378.540 3.259
R61331005 647590.026 1836378.73 5.34 R61331005R 647590.0192 1836378.741 3.215
1331006C 647589.797 1836378.894 5.342 1331006F 647589.803 1836378.894 3.252
1331007C 647589.514 1836379.086 5.342 1331007F 647589.510 1836379.090 3.228
1331008C 647589.279 1836379.248 5.348 1331008F 647589.285 1836379.247 3.193
1331009C 647589.000 1836379.428 5.342 1331009F 647588.996 1836379.434 3.192
1331010C 647588.751 1836379.596 5.340 1331010F 647588.755 1836379.598 3.202
1331011C 647588.485 1836379.797 5.342 1331011F 647588.485 1836379.801 3.221
1311012C 647588.245 1836379.961 5.343 1331012F 647588.248 1836379.962 3.203
1331013C 647587.980 1836380.138 5.334 1331013F 647587.975 1836380.145 3.186

1332001C 647597.150 1836379.746 5.339 1332001F 647597.149 1836379.752 3.200
1332002C 647596.925 1836379.418 5.337 1332002F 647596.924 1836379.425 3.226
1332003C 647596.758 1836379.183 5.337 1332003F 647596.748 1836379.183 3.189
RT1332004 647596.655 1836378.443 5.334 R1332004R 647596.649 1836378.436 3.297
1332005C 647596.900 1836378.247 5.336 1332005F 647596.903 1836378.247 3.195
1332006C 647597.138 1836378.072 5.336 1332006F 647597.141 1836378.070 3.211
1332007C 647597.426 1836377.879 5.331 1332007F 647597.434 1836377.878 3.200
1332008C 647597.644 1836377.726 5.336 1332008F 647597.654 1836377.721 3.199
1332009C 647597.929 1836377.519 5.339 1332009F 647597.939 1836377.521 3.210
1332010C 647598.173 1836377.396 5.335 1332010F 647598.173 1836377.387 3.198
1332011C 647598.445 1836377.171 5.338 1332011F 647598.451 1836377.170 3.205
1332012C 647598.681 1836376.994 5.336 1332012F 647598.687 1836376.996 3.189
1332013C 647598.962 1836376.799 5.338 1332013F 647598.964 1836376.805 3.229

1341001C 647587.190 1836380.391 5.344 1341001F 647587.184 1836380.391 3.258
1341002C 647586.832 1836380.216 5.341 1341002F 647586.829 1836380.221 3.202
1341003C 647586.576 1836380.115 5.365 1341003F 647586.569 1836380.107 3.234
1341004C 647586.235 1836379.940 5.338 1341004F 647586.228 1836379.934 3.195
1341005C 647585.973 1836379.808 5.335 1341005F 647585.977 1836379.810 3.264
1342001C 647599.752 1836376.582 5.332 1342001F 647599.760 1836376.581 3.224
1342002C 647600.100 1836376.758 5.336 1342002F 647600.109 1836376.756 3.326
1342003C 647600.367 1836376.877 5.336 1342003F 647600.372 1836376.874 3.204
1342004C 647600.726 1836377.051 5.337 1342004F 647600.725 1836377.047 3.280
1342005C 647600.974 1836377.170 5.338 1342005F 647600.978 1836377.169 3.308

1351001C 647592.352 1836377.131 5.340 1351001F 647592.347 1836377.125 3.232
1351002C 647592.105 1836377.300 5.339 1351002F 647592.109 1836377.301 3.208
RT1352001 647594.809 1836379.663 5.330 R1352001R 647594.804 1836379.673 3.222
RT1352002 647594.581 1836379.851 5.329 R1352002R 647594.582 1836379.849 3.211

1361001C 647587.443 1836373.752 5.340 1361001F 647587.448 1836373.751 3.271
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KFM
Caltrans SAS Foundations E2, T1

As-Built Anchor Rod Survey

Point # Top Top Northing Top Easting Top Elevation Point # Bottom Bottom Northing Bottom Easting
Bottom 

Elevation

RT1361002 647587.706 1836373.547 5.339 R1361002R 647587.706 1836373.542 3.220
1361003C 647587.950 1836373.407 5.336 1361003F 647587.958 1836373.399 3.237
1361004C 647588.211 1836373.224 5.370 1361004F 647588.216 1836373.214 3.276
1361005C 647588.449 1836373.065 5.370 1361005F 647588.446 1836373.058 3.256
1361006C 647588.700 1836372.869 5.370 1361006F 647588.701 1836372.865 3.259

RT1362001 647599.481 1836383.231 5.332 R1362001R 647599.480 1836383.229 3.218
RT1362002 647599.253 1836383.417 5.331 R1362002R 647599.252 1836383.422 3.230
RT1362003 647598.986 1836383.563 5.349 R1362003R 647598.981 1836383.570 3.213
RT1362004 647598.714 1836383.763 5.372 R1362004R 647598.716 1836383.761 3.254
RT1362005 647598.484 1836383.913 5.369 R1362005R 647598.493 1836383.913 3.264
RT1362006 647598.269 1836384.092 5.365 R1362006R 647598.271 1836384.095 3.267

13701001C 647595.851 1836379.750 5.337 13701001F 647595.855 1836379.754 3.249
1371002EC 647595.079 1836379.528 5.336 13701002F 647595.078 1836379.525 3.313
1371001C 647591.841 1836377.456 5.336 1371001F 647591.848 1836377.457 3.166
1371002C 647591.098 1836377.239 5.335 1371002F 647591.100 1836377.238 3.172

RT1391001 647584.160 1836379.248 5.368 R1391001R 647584.150 1836379.255 3.202
1391002C 647584.296 1836378.943 5.368 1391002F 647584.293 1836378.940 3.241
RT1391003 647584.416 1836378.666 5.364 R1391003R 647584.406 1836378.666 3.190
1391004C 647584.564 1836378.365 3.342 1391004F 647584.562 1836378.371 3.302
1391005C 647584.678 1836378.104 5.340 1391005F 647584.679 1836378.108 3.209
RT1391006 647584.843 1836377.829 5.334 R1391006R 647584.836 1836377.830 3.257
RT1391007 647584.945 1836377.561 5.338 R1391007R 647584.942 1836377.561 3.241
1391008C 647585.097 1836377.269 5.343 1391008F 647585.103 1836377.263 3.255
1391009C 647585.217 1836376.998 5.339 1391009F 647585.214 1836376.988 2.237
1391010C 647585.364 1836376.682 5.339 1391010F 647585.370 1836376.682 3.237
1391011C 647585.495 1836376.403 5.343 1391011F 647585.488 1836376.410 3.264
1391012C 647585.628 1836376.126 5.343 1391012F 647585.626 1836376.128 3.213
1391013C 647585.748 1836375.841 5.335 1391013F 647585.757 1836375.841 3.229
RT1391014 647585.873 1836375.565 5.326 R1391014R 647585.872 1836375.564 3.238
1391015C 647586.017 1836375.293 5.333 1391015F 647586.018 1836375.297 3.292
1391016C 647586.151 1836374.973 5.337 1391016F 647586.148 1836374.979 3.256

RT1392001 647602.771 1836377.714 5.365 R1392001R 647602.781 1836377.715 3.258
R61392002 647602.642 1836378.023 5.367 R6139202R 647602.6405 1836378.028 3.25
RT1392003 647602.506 1836378.301 5.369 R1392003R 647602.513 1836378.298 3.258
R61392004 647602.395 1836378.586 5.34 R6139204R 647602.385 1836378.586 3.228
1392005C 647602.239 1836378.847 5.338 1392005F 647602.239 1836378.849 3.246
1392006C 647602.091 1836379.155 5.335 1392006F 647602.098 1836379.158 3.232
1392007C 647601.973 1836379.413 5.332 1392007F 647601.964 1836379.416 3.296
RT1392008 647601.818 1836379.708 5.342 R1392008R 647601.821 1836379.714 3.245
1392009C 647601.705 1836379.979 5.337 1392009F 647601.702 1836379.980 3.212
RT1392010 647601.550 1836380.281 5.335 R1392010R 647601.554 1836380.279 3.222
1392011C 647601.431 1836380.539 5.339 1392011F 647601.429 1836380.541 3.426
1392012C 647601.286 1836380.846 5.336 1392012F 647601.285 1836380.844 3.482
RT1392013 647601.157 1836381.119 5.337 R1392013R 647601.162 1836381.115 3.223
1392014C 647601.027 1836381.403 5.336 1392014F 647601.029 1836381.406 3.417
RT1392015 647600.886 1836381.686 5.335 R1392015R 647600.894 1836381.686 3.288
1392016C 647600.762 1836381.968 5.337 1392016F 647600.768 1836381.973 3.429

1411001C 647589.809 1836375.836 5.342 1411001F 647589.804 1836375.832 3.262
1411002C 647589.499 1836375.691 5.342 1411002F 647589.499 1836375.691 3.232
1411003C 647589.235 1836375.548 5.338 1411003F 647589.238 1836375.553 3.240
1411004C 647588.929 1836375.434 5.343 1411004F 647588.927 1836375.425 3.253
1411005C 647588.672 1836375.305 5.340 1411005F 647588.674 1836375.299 3.310
1411006C 647588.379 1836375.156 5.341 1411006F 647588.378 1836375.148 3.268
T1412001 647597.134 1836381.147 5.339 B1412001F 647597.138 1836381.151 3.382
T1412002 647597.447 1836381.300 5.338 B1412002F 647597.449 1836381.299 3.394
T1412003 647597.720 1836381.416 5.343 B1412003F 647597.719 1836381.419 3.403
T1412004 647598.011 1836381.545 5.338 B1412004F 647598.009 1836381.549 3.384
T1412005 647598.264 1836381.678 5.335 B1412005F 647598.265 1836381.680 3.395
T1412006 647598.561 1836381.806 5.338 B1412006F 647598.563 1836381.810 3.446

1421001C 647588.640 1836381.650 5.343 1421001F 647588.641 1836381.648 3.242
RT1421002 647588.516 1836380.981 5.339 R1421002R 647588.517 1836380.987 3.319
RT1421003 647588.800 1836380.793 5.339 R1421003R 647588.806 1836380.793 3.273
1421004C 647589.036 1836380.629 5.341 1421004F 647589.043 1836380.635 3.225
1421005C 647589.320 1836380.449 5.343 1421005F 647589.330 1836380.448 3.221

Anchor Rod As Builts 1-20-08 Transmittal 2 of 7



KFM
Caltrans SAS Foundations E2, T1

As-Built Anchor Rod Survey

Point # Top Top Northing Top Easting Top Elevation Point # Bottom Bottom Northing Bottom Easting
Bottom 

Elevation

1421006C 647589.563 1836380.276 5.340 1421006F 647589.572 1836380.278 3.214
1421007C 647589.844 1836380.071 5.344 1421007F 647589.849 1836380.080 3.197
RT1421008 647590.068 1836379.921 5.336 R1421008R 647590.078 1836379.921 3.227
RT1421009 647590.344 1836379.726 5.337 R1421009R 647590.353 1836379.726 3.223
RT1421010 647590.576 1836379.566 5.339 R1421010R 647590.584 1836379.566 3.232
RT1421011 647590.864 1836379.374 5.335 R1421011R 647590.874 1836379.372 3.257
1421012C 647591.520 1836379.668 5.342 1421012F 647591.526 1836379.666 3.213
1422001C 647598.291 1836375.328 5.336 1422001F 647598.299 1836375.328 3.248
1422002C 647598.382 1836375.979 3.342 1422002F 647598.388 1836375.985 3.212
1422003C 647598.106 1836376.172 5.344 1422003F 647598.116 1836376.174 3.209
1422004C 647597.878 1836376.333 5.345 1422004F 647597.880 1836376.340 3.215
RT1422005 647597.591 1836376.525 5.337 R1422005R 647597.591 1836376.531 3.227
1422006C 647597.358 1836376.689 5.342 1422006F 647597.356 1836376.697 3.212
1422007C 647597.071 1836376.883 5.333 1422007F 647597.079 1836376.885 3.197
1422008C 647596.845 1836377.051 5.335 1422008F 647596.842 1836377.058 3.200
RT1422009 647596.573 1836377.249 5.342 R1422009R 647596.567 1836377.252 3.230
1422010C 647596.336 1836377.408 5.347 1422010F 647596.337 1836377.410 3.189
1422011C 647596.043 1836377.596 5.344 1422011F 647596.046 1836377.601 3.210
1422012C 647595.416 1836377.319 5.345 1422012F 647595.409 1836377.320 3.223

RT1431001 647587.890 1836382.510 5.337 R1431001R 647587.883 1836382.510 3.316
RT1431002 647587.724 1836382.284 5.335 R1431002R 647587.720 1836382.277 3.276
1432001C 647599.052 1836374.473 5.333 1432001F 647599.053 1836374.472 3.239
1432002C 647599.201 1836374.694 5.334 1432002F 647599.209 1836374.695 3.263

1441001C 647598.355 1836370.777 5.362 1441001F 647598.358 1836370.778 3.295
R61441002 647598.388 1836371.164 5.363 R6144102R 647598.3868 1836371.163 3.248
RT1441003 647598.388 1836371.163 5.364 R1441003R 647598.389 1836371.163 3.311
RT1441004 647598.439 1836371.861 5.339 R1441004R 647598.442 1836371.857 3.237
RT1441005 647598.449 1836372.144 5.340 R1441005R 647598.451 1836372.142 3.243
R61441006 647598.479 1836372.524 5.339 R6144106R 647598.4835 1836372.524 3.233
RT1441007 647598.515 1836372.831 5.344 R1441007R 647598.512 1836372.829 3.270
RT1441008 647598.544 1836373.210 5.356 R1441008R 647598.542 1836373.216 3.261
1442001C 647588.562 1836386.193 5.368 1442001F 647588.569 1836386.195 3.336
1442002C 647588.528 1836385.820 5.367 1442002F 647588.536 1836385.816 3.315
RT1442003 647588.524 1836385.492 5.363 R1442003R 647588.521 1836385.495 3.281
RT1442004 647588.497 1836385.122 5.335 R1442004R 647588.495 1836385.117 3.286
1442005C 647588.464 1836384.829 5.340 1442005F 647588.468 1836384.834 3.236
1442006C 647588.439 1836384.447 5.340 1442006F 647588.444 1836384.450 3.260
1442007C 647588.414 1836384.151 5.338 1442007F 647588.416 1836384.157 3.199
1442008C 647588.364 1836383.783 5.339 1442008F 647588.365 1836383.786 3.213

1451001C 647592.116 1836375.774 5.343 1451001F 647592.123 1836375.778 3.238
1451002C 647591.871 1836375.951 5.339 1451002F 647591.876 1836375.943 3.218
1452001C 647595.043 1836381.018 5.330 1452001F 647595.035 1836381.017 3.234
1452002C 647594.798 1836381.177 5.343 1452002F 647594.799 1836381.175 3.179

1461001C 647596.956 1836373.930 5.336 1461001F 647596.962 1836373.937 3.248
RT1461002 647596.695 1836374.125 5.336 R1461002R 647596.705 1836374.129 3.208
1461003C 647596.458 1836374.279 5.335 1461003F 647596.458 1836374.289 3.191
1461004C 647596.173 1836374.477 5.333 1461004F 647596.176 1836374.482 3.191
1461005C 647595.932 1836374.638 5.334 1461005F 647595.935 1836374.642 3.202
RT1461006 647595.663 1836374.828 5.340 R1461006R 647595.665 1836374.836 3.240
1461007C 647595.428 1836375.000 5.335 1461007F 647595.430 1836375.003 3.204
1461008C 647595.149 1836375.190 5.333 1461008F 647595.151 1836375.196 3.254
1461009C 647594.906 1836375.361 5.335 1461009F 647594.909 1836375.364 3.364
1461010C 647594.632 1836375.546 5.336 1461010F 647594.632 1836375.554 3.331
RT1461011 647593.974 1836375.158 4.078 R1461011R 647593.969 1836375.158 3.146
1461012C 647593.812 1836374.913 5.339 1461012F 647593.809 1836374.914 3.231
1461013C 647593.582 1836374.608 5.345 1461013F 647593.582 1836374.606 3.214

RT1462001 647589.954 1836383.019 5.337 R1462001R 647589.949 1836383.028 3.267
RT1462002 647590.229 1836382.836 5.336 R1462002R 647590.225 1836382.839 3.296
1462003C 647590.467 1836382.687 5.342 1462003F 647590.469 1836382.683 3.205
1462004C 647590.753 1836382.486 5.341 1462004F 647590.751 1836382.486 3.200
RT1462005 647590.979 1836382.313 5.337 R1462005R 647590.980 1836382.314 3.275
1462006C 647591.272 1836382.124 5.342 1462006F 647591.276 1836382.122 3.191
1462007C 647591.501 1836381.970 5.342 1462007F 647591.504 1836381.966 3.191
1462008C 647591.789 1836381.773 5.345 1462008F 647591.790 1836381.773 3.241
1462009C 647592.028 1836381.616 5.342 1462009F 647592.029 1836381.610 3.215
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RT1462010 647592.286 1836381.440 5.338 R1462010R 647592.285 1836381.433 3.325
1462011C 647592.958 1836381.809 5.341 1462011F 647592.963 1836381.811 3.262
RT1462012 647593.132 1836382.066 5.339 R1462012R 647593.131 1836382.062 3.148
1462013C 647593.348 1836382.382 5.343 1462013F 647593.352 1836382.380 3.209

1471001C 647597.375 1836371.932 5.335 1471001F 647597.367 1836371.934 3.306
1471002C 647597.388 1836372.233 5.334 1471002F 647597.390 1836372.233 3.296
1471003C 647597.420 1836372.613 5.336 1471003F 647597.426 1836372.619 3.255
1471004C 647597.467 1836372.898 5.335 1471004F 647597.460 1836372.906 3.14
RT1471005 647597.481 1836373.294 5.336 R1471005R 647597.484 1836373.292 3.265
1472001C 647589.575 1836385.022 5.343 1472001F 647589.574 1836385.028 3.306
RT1472002 647589.555 1836384.731 5.339 R1472002R 647589.557 1836384.734 3.214
RT1472003 647589.506 1836384.359 5.339 R1472003R 647589.510 1836384.360 3.263
RT1472004 647589.496 1836384.056 5.341 R1472004R 647589.501 1836384.059 3.258
RT1472005 647589.465 1836383.704 5.341 R1472005R 647589.460 1836383.703 3.259

RT1481001 647592.846 1836376.757 5.338 R1481001R 647592.841 1836376.768 3.216
RT1481002 647592.593 1836376.960 5.340 R1481002R 647592.590 1836376.955 3.231
1482001C 647594.342 1836380.030 5.345 1482001F 647594.336 1836380.027 3.217
1482002C 647594.080 1836380.184 5.338 1482002F 647594.085 1836380.185 3.204

1491001C 647589.932 1836372.033 5.370 1491001F 647589.921 1836372.028 3.223
1491002C 647590.200 1836371.856 5.370 1491002F 647590.197 1836371.854 3.265
1491003C 647590.398 1836371.692 5.369 1491003F 647590.406 1836371.687 3.248
1491004C 647590.659 1836371.523 5.341 1491004F 647590.668 1836371.511 3.235
1491005C 647590.893 1836371.355 5.339 1491005F 647590.901 1836371.348 3.245
1491006C 647591.176 1836371.170 5.344 1491006F 647591.182 1836371.163 3.214
R61492001 647597.021 1836384.929 5.365 R61492001R 647597.0261 1836384.93 3.245
R61492002 647596.757 1836385.113 5.371 R61492002R 647596.7618 1836385.117 3.255
R61492003 647596.547 1836385.275 5.367 R61492003R 647596.5533 1836385.272 3.244
R61492004 647596.242 1836385.459 5.344 R61492004R 647596.2457 1836385.459 3.215
R61492005 647596.038 1836385.605 5.341 R61492005R 647596.0358 1836385.612 3.216
1492006C 647595.760 1836385.800 5.351 1492006F 647595.768 1836385.799 3.230

R61501001 647593.153 1836375.833 5.37 R6150101R 647593.1592 1836375.841 3.226
1501002C 647593.081 1836376.616 5.338 1501002F 647593.086 1836376.614 3.179
1502001C 647593.782 1836381.133 5.334 1502001F 647593.786 1836381.134 3.163
1502002C 647593.855 1836380.367 5.326 1502002F 647593.849 1836380.366 3.214

RT1521001 647592.803 1836370.438 5.342 R1521001R 647592.798 1836370.430 3.208
RT1521002 647593.128 1836370.409 5.339 R1521002R 647593.123 1836370.407 3.202
1521003C 647593.435 1836370.385 5.339 1521003F 647593.434 1836370.387 3.238
1521004C 647593.739 1836370.369 5.337 1521004F 647593.742 1836370.364 3.239
1521005C 647594.035 1836370.322 5.338 1521005F 647594.038 1836370.324 3.230
1521006C 647594.355 1836370.322 5.336 1521006F 647594.357 1836370.316 3.312
R61521007 647594.642 1836370.289 5.338 R6152107R 647594.6421 1836370.291 3.225
1521008C 647594.990 1836370.263 5.336 1521008F 647594.992 1836370.262 3.228
1521009C 647595.285 1836370.216 5.336 1521009F 647595.288 1836370.224 3.211
RT1521010 647595.596 1836370.211 5.337 R1521010R 647595.596 1836370.207 3.196
RT1521011 647595.884 1836370.197 5.336 R1521011R 647595.882 1836370.190 3.245
1521012C 647596.229 1836370.136 5.338 1521012F 647596.230 1836370.143 3.213
1521013C 647596.518 1836370.133 5.338 1521013F 647596.524 1836370.130 3.283
1521014C 647596.852 1836370.109 5.358 1521014F 647596.858 1836370.105 3.252
1521015C 647597.149 1836370.081 5.361 1521015F 647597.145 1836370.086 3.278
1521016C 647597.482 1836370.069 5.361 1521016F 647597.481 1836370.064 3.417

RT1522001 647589.433 1836386.934 5.364 R1522001R 647589.438 1836386.941 3.317
RT1522002 647589.792 1836386.904 5.361 R1522002R 647589.795 1836386.914 3.269
1522003C 647590.092 1836386.886 5.368 1522003F 647590.086 1836386.890 3.412
RT1522004 647590.404 1836386.844 5.336 R1522004R 647590.403 1836386.849 3.265
RT1522005 647590.701 1836386.825 5.338 R1522005R 647590.701 1836386.827 3.262
RT1522006 647591.027 1836386.796 5.336 R1522006R 647591.032 1836386.803 3.260
1522007C 647591.329 1836386.773 5.336 1522007F 647591.331 1836386.772 3.100
RT1522008 647591.649 1836386.747 5.338 R1522008R 647591.651 1836386.751 3.253
RT1522009 647591.945 1836386.723 5.335 R1522009R 647591.947 1836386.723 3.275
RT1522010 647592.283 1836386.700 5.334 R1522010R 647592.281 1836386.702 3.273
1522011C 647592.580 1836386.682 5.339 1522011F 647592.580 1836386.680 3.247
1522012C 647592.902 1836386.649 5.341 1522012F 647592.907 1836386.655 3.227
RT1522013 647593.195 1836386.615 5.340 R1522013R 647593.192 1836386.617 3.281
RT1522014 647593.522 1836386.595 5.336 R1522014R 647593.526 1836386.595 3.295
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RT1522015 647593.801 1836386.576 5.337 R1522015R 647593.803 1836386.575 3.244
R61522016 647594.135 1836386.546 5.335 R61522016R 647594.147 1836386.547 3.229

1531001C 647592.156 1836372.527 5.342 1531001F 647592.155 1836372.522 3.291
RT1531002 647592.176 1836372.853 5.342 R1531002R 647592.172 1836372.851 3.255
1531003C 647592.210 1836373.125 5.345 1531003F 647592.209 1836373.132 3.259
1531004C 647592.231 1836373.472 5.340 1531004F 647592.230 1836373.478 3.229
1531005C 647592.260 1836373.765 5.339 1531005F 647592.259 1836373.772 3.275
1531006C 647592.272 1836374.099 5.339 1531006F 647592.273 1836374.105 3.231

1532001C 647594.794 1836384.437 5.343 1532001F 647594.795 1836384.441 3.229
1532002C 647594.772 1836384.091 5.341 1532002F 647594.769 1836384.096 3.224
1532003C 647594.742 1836383.833 5.341 1532003F 647594.740 1836383.825 3.236
1532004C 647594.713 1836383.480 5.345 1532004F 647594.710 1836383.478 3.239
1532005C 647594.689 1836383.202 5.339 1532005F 647594.686 1836383.198 3.216
1532006C 647594.666 1836382.860 5.343 1532006F 647594.662 1836382.861 3.223

1541001C 647585.267 1836379.392 5.341 1541001F 647585.267 1836379.401 3.213
1541002C 647585.400 1836379.128 5.345 1541002F 647585.397 1836379.132 3.324
1541003C 647585.526 1836378.832 5.340 1541003F 647585.531 1836378.830 3.321
RT1541004 647585.664 1836378.561 5.340 R1541004R 647585.665 1836378.567 3.248
1541005C 647585.807 1836378.272 5.346 1541005F 647585.805 1836378.273 3.221
1541006C 647585.924 1836378.001 5.348 1541006F 647585.928 1836378.003 3.249
RT1541007 647586.058 1836377.711 5.343 R1541007R 647586.063 1836377.712 3.281
RT1541008 647586.176 1836377.443 5.339 R1541008R 647586.182 1836377.447 3.228
1541009C 647586.328 1836377.139 5.340 1541009F 647586.331 1836377.140 3.211
T1541010 647586.462 1836376.876 5.342 1541010F 647586.461 1836376.877 3.306
1541011C 647586.599 1836376.590 5.346 1541011F 647586.604 1836376.585 3.330
1541012C 647586.721 1836376.310 5.345 1541012F 647586.730 1836376.307 3.296
1541013C 647586.870 1836376.017 5.345 1541013F 647586.870 1836376.017 3.292

1542001C 647601.648 1836377.583 5.337 1542001F 647601.652 1836377.583 3.279
1542002C 647601.527 1836377.836 5.339 1542002F 647601.527 1836377.840 3.376
1542003C 647601.386 1836378.139 5.337 1542003F 647601.388 1836378.139 3.275
1542004C 647601.258 1836378.386 5.339 1542004F 647601.251 1836378.391 3.182
1542005C 647601.111 1836378.690 5.341 1542005F 647601.114 1836378.695 3.249
1542006C 647600.978 1836378.959 5.336 1542006F 647600.986 1836378.963 3.289
1542007C 647600.832 1836379.255 5.337 1542007F 647600.837 1836379.261 3.191
1542008C 647600.733 1836379.524 5.336 1542008F 647600.728 1836379.526 3.179
1542009C 647600.587 1836379.817 5.337 1542009F 647600.585 1836379.824 3.209
1542010C 647600.456 1836380.074 5.339 1542010F 647600.457 1836380.081 3.294
1542011C 647600.316 1836380.390 5.336 1542011F 647600.314 1836380.393 3.229
1542012C 647600.192 1836380.658 5.336 1542012F 647600.191 1836380.660 3.241
1542013C 647600.034 1836380.959 5.340 1542013F 647600.041 1836380.961 3.279

1551001C 647593.494 1836371.458 5.338 1551001F 647593.500 1836371.456 3.268
1551002C 647593.826 1836371.424 5.338 1551002F 647593.829 1836371.431 3.247
1551003C 647594.127 1836371.413 5.354 1551003F 647594.130 1836371.409 3.269
1551004C 647594.456 1836371.378 5.351 1551004F 647594.457 1836371.381 3.300
1551005C 647594.744 1836371.354 5.334 1551005F 647594.746 1836371.357 3.238
1551006C 647595.071 1836371.328 5.333 1551006F 647595.079 1836371.335 3.202
1551007C 647595.355 1836371.304 5.333 1551007F 647595.360 1836371.307 3.194
1551008C 647595.703 1836371.284 5.333 1551008F 647595.706 1836371.290 3.295
1551009C 647595.982 1836371.265 5.334 1551009F 647595.990 1836371.261 3.250
RT1551010 647596.321 1836371.227 5.336 R1551010R 647596.317 1836371.228 3.219
1551011C 647596.619 1836371.221 5.333 1551011F 647596.622 1836371.219 3.255
1551012C 647596.937 1836371.179 5.335 1551012F 647596.936 1836371.183 3.313
1551013C 647597.226 1836371.174 5.335 1551013F 647597.230 1836371.167 3.223

1552001C 647593.415 1836385.510 5.345 1552001F 647593.421 1836385.509 3.215
RT1552002 647593.120 1836385.547 5.342 R1552002R 647593.115 1836385.542 3.232
RT1552003 647592.783 1836385.554 5.335 R1552003R 647592.794 1836385.557 3.225
RT1552004 647592.485 1836385.598 5.333 R1552004R 647592.483 1836385.590 3.237
RT1552005 647592.149 1836385.615 5.332 R1552005R 647592.161 1836385.615 3.239
RT1552006 647591.876 1836385.638 5.333 R1552006R 647591.873 1836385.638 3.233
RT1552007 647591.560 1836385.666 5.333 R1552007R 647591.563 1836385.663 3.232
RT1552008 647591.263 1836385.679 5.331 R1552008R 647591.256 1836385.679 3.246
RT1552009 647590.935 1836385.710 5.336 R1552009R 647590.939 1836385.707 3.215
RT1552010 647590.618 1836385.760 5.335 R1552010R 647590.617 1836385.755 3.224
RT1552011 647590.302 1836385.784 5.336 R1552011R 647590.310 1836385.776 3.275
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RT1552012 647589.997 1836385.810 5.338 R1552012R 647589.996 1836385.801 3.224
RT1552013 647589.686 1836385.793 5.337 R1552013R 647589.689 1836385.796 3.239

1561001C 647587.365 1836375.773 5.345 1561001F 647587.367 1836375.783 3.203
1561002C 647587.670 1836375.925 5.346 1561002F 647587.667 1836375.932 3.235
R61561003 647587.927 1836376.052 5.336 R61561003R 647587.9296 1836376.055 3.207
1561004C 647588.222 1836376.179 5.343 1561004F 647588.225 1836376.187 3.207
1561005C 647588.491 1836376.311 5.347 1561005F 647588.491 1836376.320 0.251
1561006C 647588.792 1836376.456 5.342 1561006F 647588.789 1836376.462 3.206
R61561007 647589.054 1836376.584 5.336 R6156107R 647589.0578 1836376.587 3.229
R61561008 647589.349 1836376.728 5.341 R61561008R 647589.3499 1836376.735 3.216

1562001C 647599.570 1836381.173 5.338 1562001F 647599.571 1836381.173 3.235
1562002C 647599.285 1836381.017 5.339 1562002F 647599.282 1836381.022 3.255
1562003C 647598.998 1836380.882 5.331 1562003F 647599.003 1836380.892 3.231
1562004C 647598.710 1836380.747 5.337 1562004F 647598.715 1836380.755 3.234
1562005C 647598.435 1836380.628 5.359 1562005F 647598.436 1836380.636 3.320
1562006C 647598.145 1836380.488 5.340 1562006F 647598.150 1836380.496 3.227
1562007C 647597.878 1836380.360 5.340 1562007F 647597.876 1836380.363 3.230
1562008C 647597.568 1836380.212 5.334 1562008F 647597.568 1836380.222 3.293

1571001C 647593.304 1836374.023 5.336 1571001F 647593.301 1836374.024 3.299
1571002C 647593.280 1836373.701 5.334 1571002F 647593.279 1836373.705 3.254
1571003C 647593.235 1836373.401 5.340 1571003F 647593.239 1836373.408 3.244
1571004C 647593.225 1836373.075 5.338 1571004F 647593.222 1836373.072 3.304
1571005C 647593.198 1836372.787 5.336 1571005F 647593.193 1836372.785 3.237
1571006C 647593.175 1836372.452 5.339 1571006F 647593.177 1836372.452 3.204
1571007C 647593.139 1836372.159 5.333 1571007F 647593.144 1836372.160 3.279
1571008C 647593.116 1836371.823 5.338 1571008F 647593.117 1836371.822 3.243

1572001C 647593.634 1836382.931 5.343 1572001F 647593.638 1836382.924 3.221
1572002C 647593.678 1836383.268 5.342 1572002F 647593.682 1836383.273 3.204
1572003C 647593.695 1836383.550 5.346 1572003F 647593.701 1836383.556 3.192
1572004C 647593.721 1836383.894 5.344 1572004F 647593.727 1836383.901 3.193
1572005C 647593.748 1836384.180 5.347 1572005F 647593.748 1836384.179 3.189
1572006C 647593.765 1836384.526 5.343 1572006F 647593.771 1836384.521 3.185
1572007C 647593.793 1836384.814 5.343 1572007F 647593.799 1836384.815 3.212
1572008C 647593.823 1836385.136 5.346 1572008F 647593.826 1836385.142 3.210

1581001C 647588.070 1836374.642 5.341 1581001F 647588.072 1836374.650 3.308
1581002C 647588.330 1836374.485 5.341 1581002F 647588.336 1836374.483 3.210
1581003C 647588.581 1836374.309 5.342 1581003F 647588.582 1836374.312 3.217
1581004C 647588.828 1836374.139 5.341 1581004F 647588.827 1836374.141 3.238
1581005C 647589.058 1836373.968 5.343 1581005F 647589.066 1836373.972 3.227
1581006C 647589.327 1836373.798 5.340 1581006F 647589.333 1836373.801 3.208
1581007C 647589.560 1836373.631 5.340 1581007F 647589.557 1836373.628 3.307
1581008C 647589.815 1836373.457 5.340 1581008F 647589.817 1836373.463 3.219

1582001C 647598.864 1836382.334 5.335 1582001F 647598.861 1836382.336 3.284
1582002C 647598.597 1836382.499 5.336 1582002F 647598.605 1836382.497 3.260
1582003C 647598.358 1836382.662 5.335 1582003F 647598.365 1836382.664 3.211
1582004C 647598.103 1836382.846 5.339 1582004F 647598.106 1836382.845 3.255
1582005C 647597.865 1836383.008 5.344 1582005F 647597.869 1836383.005 3.279
1582006C 647597.600 1836383.184 5.340 1582006F 647597.603 1836383.187 3.340
1582007C 647597.367 1836383.337 5.343 1582007F 647597.368 1836383.336 3.248
1582008C 647597.109 1836383.514 5.339 1582008F 647597.110 1836383.518 3.240

1591001C 647590.059 1836373.289 5.341 1591001F 647590.061 1836373.296 3.196
RT1591002 647590.052 1836373.291 5.339 R1591002R 647590.054 1836373.291 3.229
1591003C 647590.548 1836372.940 5.343 1591003F 647590.555 1836372.942 3.319
1591004C 647590.809 1836372.778 5.340 1591004F 647590.813 1836372.778 3.221
1591005C 647591.045 1836372.602 5.343 1591005F 647591.044 1836372.607 3.208
1591006C 647591.301 1836372.425 5.349 1591006F 647591.302 1836372.432 3.232
1591007C 647591.523 1836372.272 5.341 1591007F 647591.528 1836372.270 3.241
RT1591008 647591.784 1836372.081 5.341 R1591008R 647591.788 1836372.079 3.226

1592001C 647596.883 1836383.671 5.340 1592001F 647596.891 1836383.668 3.242
1592002C 647596.621 1836383.853 5.341 1592002F 647596.626 1836383.852 3.269
1592003C 647596.382 1836384.018 5.340 1592003F 647596.383 1836384.018 3.237
1592004C 647596.130 1836384.183 5.341 1592004F 647596.136 1836384.185 3.234
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1592005C 647595.882 1836384.352 5.341 1592005F 647595.884 1836384.354 3.242
1592006C 647595.626 1836384.532 5.337 1592006F 647595.628 1836384.535 3.239
1592007C 647595.379 1836384.691 5.342 1592007F 647595.386 1836384.695 3.278
1592008C 647595.128 1836384.872 5.340 1592008F 647595.132 1836384.873 3.341

1601001C 647591.070 1836375.254 5.341 1601001F 647591.070 1836375.255 3.207
1601002C 647590.843 1836375.419 5.342 1601002F 647590.840 1836375.426 3.214
1601003C 647590.580 1836375.611 5.344 1601003F 647590.577 1836375.607 3.208
1601004C 647590.348 1836375.769 5.343 1601004F 647590.340 1836375.769 3.211
1602001C 647595.859 1836381.690 5.343 1602001F 647595.857 1836381.687 3.218
1602002C 647596.102 1836381.532 5.340 1602002F 647596.103 1836381.527 3.229
1602003C 647596.355 1836381.343 5.341 1602003F 647596.356 1836381.340 3.232
1602004C 647596.600 1836381.184 5.339 1602004F 647596.596 1836381.183 3.211

1611001C 647592.047 1836374.584 5.347 1611001F 647592.048 1836374.585 3.203
1611002C 647591.824 1836374.748 5.348 1611002F 647591.819 1836374.747 3.209
1611003C 647591.562 1836374.928 5.349 1611003F 647591.564 1836374.926 3.201
RT1611004 647591.323 1836375.084 5.345 R1611004R 647591.321 1836375.083 3.244
1612001C 647594.890 1836382.378 5.339 1612001F 647594.893 1836382.380 3.215
1612002C 647595.127 1836382.212 5.339 1612002F 647595.129 1836382.208 3.206
1612003C 647595.378 1836382.038 5.338 1612003F 647595.380 1836382.034 3.214
1612004C 647595.615 1836381.867 5.343 1612004F 647595.615 1836381.862 3.205

RT1621001 647595.249 1836377.104 5.339 R1621001R 647595.251 1836377.098 3.460
1621002C 647595.207 1836376.381 5.343 1621002F 647595.207 1836376.384 3.175
RT1621003 647595.490 1836376.168 5.336 R1621003R 647595.490 1836376.170 3.146
1621004C 647595.728 1836376.033 5.342 1621004F 647595.729 1836376.028 3.228
1621005C 647596.019 1836375.827 5.337 1621005F 647596.016 1836375.829 3.248
1621006C 647596.252 1836375.671 5.343 1621006F 647596.254 1836375.670 3.193
1621007C 647596.534 1836375.487 5.339 1621007F 647596.530 1836375.486 3.211
1621008C 647596.760 1836375.324 5.341 1621008F 647596.765 1836375.318 3.184
1621009C 647597.038 1836375.132 5.344 1621009F 647597.035 1836375.127 3.199
1621010C 647597.278 1836374.966 5.345 1621010F 647597.276 1836374.967 3.180
1621011C 647597.557 1836374.788 5.341 1621011F 647597.555 1836374.782 3.192
1621012C 647598.132 1836375.096 5.346 1621012F 647598.133 1836375.096 3.203

1622001C 647591.673 1836379.892 5.344 1622001F 647591.676 1836379.898 3.202
1622002C 647591.711 1836380.592 5.343 1622002F 647591.708 1836380.599 3.282
RT1622003 647591.421 1836380.785 5.337 R1622003R 647591.422 1836380.783 3.272
1622004C 647591.183 1836380.939 5.343 1622004F 647591.188 1836380.942 3.210
1622005C 647590.911 1836381.135 5.343 1622005F 647590.913 1836381.137 3.205
1622006C 647590.688 1836381.297 5.342 1622006F 647590.694 1836381.295 3.222
1622007C 647590.404 1836381.487 5.338 1622007F 647590.410 1836381.485 3.215
RT1622008 647590.162 1836381.657 5.333 R1622008R 647590.158 1836381.655 3.255
RT1622009 647589.888 1836381.836 5.336 R1622009R 647589.884 1836381.831 3.327
1622010C 647589.685 1836382.005 5.350 1622010F 647589.679 1836382.010 3.212
1622011C 647589.393 1836382.197 5.343 1622011F 647589.392 1836382.195 3.212
RT1622012 647588.785 1836381.855 5.336 R1622012R 647588.783 1836381.859 3.275
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