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INTRODUCTION




SITE LOCATION MAP




Print Map - TopoZone

Map provided by TopoZone.com
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PROJECT NARRATIVE




D214386
New York State Thruway Authority
Design Phase |-IV, Replacement of 8 Syracuse Division Bridges
Mainline EB, WB Bridge over County Road 53 (BIN 5516072)
Mile Post 225.48 — 225.49 in the Syracuse Division
Herkimer County

PROJECT NARRATIVE

This project involves providing preliminary design services to address corridor
needs along and underneath Interstate 90, at MP 225.48 — 225.49 Millers Grove
Road under Mainline, within the Syracuse Division.

Foit-Albert Associates has been retained by Stantec Consulting Services Inc. to
establish primary and secondary horizontal and vertical project control and
provide topographic survey and mapping.

The field work was performed from December 7, 2016 to January 12, 2017. The
weather conditions during the project were varied with temperatures ranging from
highs in the 50’s to lows in the 20’s. Conditions also varied from snow and sleet
to rain and sunshine.

Field Crew Members:

Crew Chief — Jeremy Smith
Instrument Operators — Michael Matesic, Jay Maurer, Joshua Clarkson,
Joshua Kohut

Field Equipment:

Leica DNA2003 Digital Level
Trimble S6, 2" Digital Robotic Total Station with TSC-3 Data Collector with
Trimble Access Data Collection
Trimble R8 Model 3 GNSS GPS Rover and Base Receiver
Trimble R8 Model 3 GNSS GPS Rover
Trimble TSC-3 Data Collectors with Trimble Access Data Collection
Software:

Survey data was processed using Carlson software version 2016 with
AutoCAD version 2014.

The DTM, and field book files were processed and created using Bentley
Microstation with InRoads version 08.11.09.655 software.

The Base Map, Contour Map, Text Map and Points Map were created
using Microstation V8i.
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HORIZONTAL CONTROL




D214386
New York State Thruway Authority
Design Phase -1V, Replacement of 8 Syracuse Division Bridges
Mainline EB, WB Bridge over County Road 53 (BIN 5516072)
Mile Post 225.48 — 225.49 in the Syracuse Division
Herkimer County

HORIZONTAL CONTROL NARRATIVE

The Primary horizontal control for the site was established by utilizing 3 GPS
control pairs set along the NYS Thruway corridor by Foit-Albert Associates.

Primary GPS Control pairs CBP 1 — CBP 2, CBP 3 - CBP 4 and CBP 7 — CBP 8
were established using utilizing static GPS methods. The GPS static files were
post-processed using OPUS user solutions. The three sets of Primary GPS
control pairs were swing-tied and sketched.

Two secondary horizontal traverses were also run to obtain topographic
information along, underneath and in the surrounding project along the New York
State Thruway (1-90). The first traverse was a closed leg traverse that began by
occupying the Primary GPS pair CBP 1 — CBP 2. The traverse then proceeded in
an easterly direction and closing on the Primary GPS pair CBP 3 — CBP 4. Spur
points CBS 2B and CBS 2B were also set at the site to obtain topographic
information. Using the formula 4.5 X the square root of N where 4.5 is seconds of
arc and N is the number of traverse segments, the first traverse had an allowable
angular misclosure of 4.5” and had an actual angular misclosure of 0.07”.

The second traverse was also a closed leg traverse that began by occupying the
Primary GPS pair CBP 1 — CBP 2, the traverse then proceeded in a southerly
direction continuing through CBP 5 and CBP 6, then closing on the Primary GPS
pair CBP 7 — CBP 8. Using the formula 4.5 X the square root of N where 4.5 is
seconds of arc and N is the number of traverse segments, the first traverse had
an allowable angular misclosure of 7.79” and had an actual angular misclosure of
5.28".

The horizontal control traverse was run in accordance with the New York State
Department of Transportation Surveying and Procedures Manual using a Trimble
S6 electronic total station, serial number 93010506, having a direct reading of 2"
and a least count accuracy of 0.1".

Prior to measuring angles and distances at each station, the field crew measured
and recorded the temperature and atmospheric pressure and set the correction
in the instrument. The vertical and horizontal index error was checked and set as



necessary. The correction for curvature was not set due to the small scale of the
project site.

Two sets of direct and two sets of inverted angles were measured at each
station. All angles were measured right and were rejected if the sum of a single
set deviated from 360 degrees by more than 5 seconds.

Vertical angles and slope distances were measured from both ends of each
control line. The slope distances were measured in U.S. Survey Feet at all
pointings and reduced to horizontal distances. The slope distances were
rejected if the forward and backward measurements differed by more than the
EDM precision of +/- (2mm + 2ppm).

Control Recovered:

N/A

Control Not Recovered:

N/A
Horizontal Datum:

New York State Plane Coordinate System, Central Zone, NAD 83
Established by Relative and Static GPS techniques.

Combined Grid Scale Factor:

A combined scale factor of 0.99991067 was used.

Existing Control:
N/A

Traverse Closure and Adjustment:

The two closed leg traverses that were run for this project were adjusted
by first balancing the angles to the GPS azimuth pairs, then by performing
a Compass Rule Adjustment. Both traverses met the minimum traverse
closure requirements in accordance with the New York State Department
Of Transportation Land Surveying Standards and Procedures Manual.

Raw Closure Closure After Angle Balance

Traverse 1 1in 29762 1 in 9999999
Traverse 2 1in 18378 1in 19870
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LIST OF BASELINE COORDINATES




Survey Fieldbook Coordinate List Report

Report Created: 2/21/2017
Time: 8:28am

Fieldbook: 1600130 Site 2-3

Slope Distance Scale Factor: 1.000000000000 Note: All units in this report are in feet unless specified otherwise.

Number Northing Easting Elevation  Code Description STA
1GPS 1541911.0730 336684.0642 458.6375 CBP REBAR ALUMINUM CAP ML STA 10+00.00
2GPS 1541258.2306 337483.1790 453.3750 CBP REBAR ALUMINUM CAP ML STA 20+31.89
2B 1541441.8553 337752.0839 437.8035 CBS REBAR AND CAP
2C 1540959.9112 337639.9381 455.8134 CBS REBAR AND CAP
3GPS 1540983.9554 337862.1852 456.7545 CBP REBAR ALUMINUM CAP ML STA 24499.72
4GPS 1540397.3026 338627.0768 465.2222 CBP REBAR ALUMINUM CAP ML STA 34+63.68
5 1541615.5455 337828.0435 456.5050 CBP REBAR AND CAP MG STA 32+04.68
5A 1541244.9569 337524.3612 438.4130 CBS REBAR AND CAP
5B 1541269.2698 337505.3445 437.6280 CBS REBAR AND CAP
6 1541020.5953 337336.0673 435.0783 CBP REBAR AND CAP MG STA 24+32.67
6A 1541155.8515 337386.3543 4542855 CBS REBAR AND CAP
7GPS 1540711.6831 336901.1881 437.3450 CBP REBAR AND CAP MG STA 18+99.24
8GPS 1539975.3965 336384.9438 419.3014 CBP REBAR AND CAP MG STA 10+00.00
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TRAVERSE 1




File: I:\2016\16001.00 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Nc

y adjust Trav 1.txt 2/28/2017, 3:53:09 PM

Process No Adjust Results Thu Jan 12 ©8:31:46 2017

Raw File: I:\2016\16001.00 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Field Files\Site

2 & 3\1600136SITE2-3RD (Travl).rws

Coordinate File: I:\2016\16801.00 Engineering Survey\16601.30 NYSTA - Four Bridges\Drawings\Surv\CRD -

Point Database\16001.30 Site 2+3 COMPS.crd
Scale Factor: ©.99991067
Correct for Earth Curvature: OFF

Closure Results

Starting Point 2GPS: N 1541258.2306 E 337483.179@ Z 453.3735

Closing Reference Point 3GPS: N 1540983.9554 E 337862.1852 Z 456.7545
Ending Point 3GPS: N 1548983.9711 E 337862.1854 Z 456.7410

Azimuth Of Error: 80°40'40"

North Error : 9.01572
East Error ; ©.00019
Vertical Error : -0.01346
Hz Dist Error : 9.01572
S1 Dist Error : 8.02070
Traverse Lines : 1
SideShots s 2
Store Points s d

Horiz Dist Traversed: 467.8291
Slope Dist Traversed: 467.8382
Closure Precision: 1 in 29761.6

Starting Point 2GPS: N 1541258.2306 E 337483.1798 Z 453.3735
Backsight Point 1GPS: N 1541911.0730 E 336684.0642 Z 458.6375

Point Horizontal Zenith  Slope Inst Rod Northing Easting

No. Angle Angle Dist HT HT

Description

3GPS AR176.3836 89.3836 467.8780 5.405 4,958 1540983.971 337862.1854 456.7410

CBP ,RBR ALUM CAP

Check Points

Point No. Northing Easting Elevation Description
Reference 3GPS 1540983.955 337862.1852 456.7545 CPB ,RBR ALUM CAP
Measure 3GPS 1540983.971 337862.1854 456.7410 CBP ,RBR ALUM CAP
Delta 0.0157 0.0002 -0.0135

Horizontal Distance: 8.90157
LN:127,0C: 2GPS,SD:467.878,HA:176.3836,ZA:89.3836,HI:5.405,HR:4.950

Reference 4GPS 1540397.316 338627.1246 465.2222 CPB ,RBR-ALUM CAP
Measure  4GPS 1540397.292 338627.0931 465.2443  CBP ,RBR ALUM CAP
Delta -0.0239 -0.0315 0.0221

Horizontal Distance: ©.8395
LN:186,0C:3GPS,SD:964.104,HA:181.3542,ZA:89.2942,HI:5.100,HR:5.118
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File: I:\2016\16001.00 Engineering Survey\160@1.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Ar

1gle Balance Trav 1.txt 2/28/2017, 3:53:09 PM

Process Angle Balance Results Thu Jan 12 @8:41:40 2017

Raw File: I:\2016\16001.00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site

2 & 3\1600130SITE2-3RD (Travl).rws

Coordinate File: I:\2016\16001.00 Engineering Survey\16001.30 NYSTA - Four Brldges\Drawlngs\Surv\CRD -

Point Database\16601.36 Site 2+3 COMPS.crd
Scale Factor: ©.99991067
Correct for Earth Curvature: OFF

Closure Results (Before Angle Balance)

Starting Point 2GPS: N 1541258.2306 E 337483.1790 Z 453.3735

Closing Reference Point 3GPS: N 1540983.9554 E 337862.1852 Z 456.7545
Ending Point 3GPS: N 1548983.9554 E 337862.1852 Z 456.7545

Azimuth Of Error: 90°00'06"

North Error . b.ooooe

East Error . b.0boeo

Vertical Error : ©.00000

Hz Dist Error : ©.00000

S1 Dist Error . ©.00000
Traverse Lines : 1
SideShots : 2
Store Points 4

Horiz Dist Traversed: 467.8291
Slope Dist Traversed: 467.8382
Closure Precision: 1 in 9999999

Starting Point 2GPS: N 1541258.2306 E 337483.1790 Z 453.3735
Backsight Point 1GPS: N 1541911.0730 E 336684.8642 Z 458.6375

Point Horizontal Zenith  Slope Inst Rod Northing Easting

No. Angle Angle Dist HT HT

Description

3GPS AR176.3836 89.3836 467.8780 5.405 4.950 1540983.971 337862.1854 456.7418@

CBP ,RBR ALUM CAP

Check Points

Point No. Northing Easting Elevation Description
Reference 4GPS 1540397.302 338627.0768 465.2222 CPB ,RBR ALUM CAP
Measure  4GPS 1548397.292 338627.0931 465.2443 CBP ,RBR ALUM CAP
Delta -9.01e3 0.0163 0.0221

Horizontal Distance: ©.6192
LN:186,0C:3GPS,SD:964.104,HA:181.3542,ZA:89.2942,HI:5.100,HR:5.110

Angle Balance

Angular Error: -8°00'00.07" for 2 traverse sides

Adjusting Each Angle: -0°00'00.04"

Closure Results (After Angle Balance)

Starting Coordinates : N 1541258.2306 E 337483.179@ Z 453.3735
Closing Reference Point 3GPS: N 154@983.9554 E 337862.1852 Z 456.7545
Ending Coordinates : N 1540983.9554 E 337862.1852 Z 456.7545

Azimuth Of Error: 9€°00'00"

North Error : 0.00000
East Error : 6.00000
Vertical Error : ©.00000
Hz Dist Error : 0.00000

S1 Dist Error : ©.00000

Traverse Lines : 1

SideShots

Total Hz Dist Traversed: 467.82914
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File: I:\2016\16001.080 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Ar

1gle Balance Trav 1.txt 2/28/2017, 3:53:09 PM

Total S1 Dist Traversed: 467.83821

Closure Precision: 1 in 9999999

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev

No. Angle Angle Dist HT HT

Description

3GPS AR176.3836 89,3836 467.8780 5.405 4.950 1540983.971 337862.1853 456.7410

CBP ,RBR ALUM CAP

Check Points

Point No. Northing Easting Elevation Description
Reference 4GPS 1540397.362 338627.0768 465.2222 CPB ,RBR ALUM CAP
Measure AGPS 1548397.292 338627.08930 465.2443 CBP ,RBR ALUM CAP
Delta -0.0104 ©.0162 ©.0221

Horizontal Distance: ©.9192
LN:186,0C:3GPS,SD:964.104,HA:181.3542,7ZA:89.2942,HI:5.1680,HR:5.110
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File: I:\2016\16001.00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Cc

mpass Trav 1.txt 2/28/2017, 3:53:09 PM

Process Compass Results Thu Jan 12 ©88:42:08 2017

Raw File: I:\2016\16001.90 Engineering Survey\16801.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site

2 & 3\1600130SITE2-3RD (Travil).rws

Coordinate File: I:\2016\16001.80 Engineering Survey\16801.38 NYSTA - Four Bridges\Drawings\Surv\CRD -
Point Database\16001.3@ Site 2+3 COMPS.crd

Scale Factor: ©.99991067

Correct for Earth Curvature: OFF

Backsight Point 1GPS: N 1541911.0730 E 336684.0642 Z 458.6375

Check Points

Point No. Northing Easting Elevation Description
Reference 4GPS 1540397.302 338627.0768 465.2222 CPB ,RBR ALUM CAP
Measure  4GPS 1540397.292 338627.0931 465.2443 CBP ,RBR ALUM CAP
Delta -0.0103 0.0163 0.0221

Horizontal Distance: 8.8192
LN:186,0C:3GPS,SD:964.104,HA:181.3542,ZA:89.2942,HI:5.100,HR:5.116

Adjusted Elevation Comparison
Point# Original Z Adjusted Z Delta Z
3GPS 456.755 456.755 ©.000

Compass Closure
Adjusted Point Comparison
Original Adjusted
Point# Northing Easting Northing Easting Dist Bearing

Error: only 1 traverse sides found.
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TRAVERSE 2




File: I:\2016\16001.00 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Nc

» adjust Trav 2.txt 2/28/2017, 3:53:10@ PM

Process No Adjust Results Tue Feb 28 12:50:40 2017

Raw File: I:\2016\16001.00 Engineering Survey\16@01.3@ NYSTA - Four Bridges\Drawings\Surv\Field Files\Site

2 & 3\1600130SITE2-3RE (Trav 2)_edited.rwS

Coordinate File: I:\2016\16001.00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\CRD -

Point Database\16681.306 Site 2+3 COMPS.crd
Scale Factor: 0.99991@67
Correct for Earth Curvature: OFF

Closure Results

Starting Point 5: N 1541615.5291 E 337828.02085 Z 456.4835

Closing Reference Point 7GPS: N 1548711.6931 E 336501.1881 Z 437.345@
Ending Point 7GPS: N 1540711.7588 E 336901.2150 Z 437.3575

Azimuth Of Error: 22°13'59"

North Error . ©.86575
East Error . ©.02687
Vertical Error : 9.01251
Hz Dist Error : B.07103
S1 Dist Error 1 9.07212
Traverse Lines : 2
SideShots : 4
Store Points : 4

Horiz Dist Traversed: 13@5.35€6
Slope Dist Traversed: 1305.6499
Closure Precision: 1 in 18378.4

Starting Point 5: N 1541615.5291 E 337828.0205 Z 456.4835
Backsight Point 2GPS: N 1541258.2306 E 337483.1790@ Z 453.3735

Point Horizontal Zenith  Slope Inst Rod Northing Easting
No. Angle Angle Dist HT HT
Description
6 AR355.3614 91.3444 772.3510 5.350 5.475 1541020.595 337336.0673 435.0783
CBP ,R&C
7GPS AR195.0147 89.4332 533.4170 5.325 5.600 1540711.758 336901.215@ 437.3575
CPB ,R&C
Check Points
Point No. Northing Easting Elevation Description
Reference 7GPS 1548711.693 336901.1881 437.3458 CBP ,RBR ALUM CAP
Measure 7GPS 15408711.758 336901.2156 437.3575 CPB ,R&C
Delta @.0657 0.0265 8.0125

Horizontal Distance: ©.8718
LN:277,0C:6,5D:533.417,HA:195.0147,ZA:89.4332,HI:5.325,HR:5.600

Reference 8GPS 1539975.396 336384.9438 419.3014 CBP ,RBR ALUM CAP
Measure  8GPS 1539975.314 336384.9390 419.3172 CBP ,R&C
Delta -8.0823 -9.0048 0.0158

Horizontal Distance: ©.8824
LN:336,0C:7GPS,SD:899.576,HA:160.2511,7ZA:91.6916,HI:5.485,HR:5.390
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File: I:\2016\160081.00 Engineering Survey\16801.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Ar

1gle Balance Trav 2.txt 2/28/2017, 3:53:10 PM

Process Angle Balance Results Tue Feb 28 12:53:06 2017

Raw File: I:\2016\16001.00 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Field Files\Site

2 & 3\1600130SITE2-3RE (Trav 2)_edited.rws

Coordinate File: I:\2016\16001.00 Engineering Survey\16001.30@ NYSTA - Four Bridges\Drawings\Surv\CRD -

Point Database\16001.30@ Site 2+3 COMPS.crd
Scale Factor: ©.99991667
Correct for Earth Curvature: OFF

Closure Results (Before Angle Balance)

Starting Point 5: N 1541615.5291 E 337828.8205 Z 456.4835

Closing Reference Point 7GPS: N 1540711.6931 E 336901.1881 Z 437.3450
Ending Point 7GPS: N 154@711.7588 E 336901.215@ Z 437.3575

Azimuth Of Error: 22°13'59"

North Error : 0.06575
East Error . 0.02687
Vertical Error : ©0.01251
Hz Dist Error : 9.87183
S1 Dist Error 1 8.87212
Traverse Lines : 2
SideShots 4
Store Points 4

Horiz Dist Traversed: 1305.3506
Slope Dist Traversed: 1305.6499
Closure Precision: 1 in 18378.4

Starting Point 5: N 1541615.5291 E 337828.02085 Z 456.4835
Backsight Point 2GPS: N 1541258.2306 E 337483.1790 Z 453.3735

Point Horizontal Zenith  Slope Inst Rod Northing Easting
No. Angle Angle Dist HT HT
Description
6 AR355.3614 91.3444 772.351@ 5.350 5.475 1541020.595 337336.0673 435.0783
CBP ,R&C
7GPS AR195.0147 89.4332 533,417 5.325 5.60@ 1540711.758 336901.2150 437.3575
CPB ,R&C
Check Points
Point No. Northing Easting Elevation Description
Reference 8GPS 1539975.396 336384.9438 419.3014 CBP ,RBR ALUM CAP
Measure 8GPS 1539975.416 336384.9133 419.3297 CBP ,R&C
Delta 0.0203 -9.03e5 0.0283

Horizontal Distance: ©.0366
LN:336,0C:7GPS,SD:899.576,HA:160.2511,ZA:91.0916,HI:5.485,HR:5.390

Angle Balance

Angular Error: ©°00'05.28" for 3 traverse sides

Adjusting Each Angle: ©6°06'01.76"

Closure Results (After Angle Balance)

Starting Coordinates : N 1541615.5291 E 337828.0205 Z 456.4835
Closing Reference Point 7GPS: N 1540711.6931 E 336901.1881 Z 437.3450
Ending Coordinates : N 1540711.7472 E 336901.2253 Z 437.3575

Azimuth Of Error: 34°3@'l1e"

North Error : 9.05414
East Error : @.8e3721
Vertical Error : ©0.01251
Hz Dist Error : 0.06569
S1 Dist Error : 0.06687
Traverse Lines : 2
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File: I:\2016\16001.80 Engineering Survey\16001.38 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Ar

1igle Balance Trav 2.txt 2/28/2017, 3:53:18 PM

SideShots
Total Hz Dist Traversed: 1385.35055
Total S1 Dist Traversed: 1305.64991

Closure Precision: 1 in 19870.3

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev
No. Angle Angle Dist HT HT
Description
6 AR355.3612 91.3444 772.3510 5.350 5.475 1541020.591 337336.0724 435.0783
CBP ,R&C
7GPS AR195.0145 89.4332 533.4170 5.325 5.600 1540711.747 336901.2253 437.3575
CPB ,R&C
Checlk Points
Point No. Northing Easting Elevation Description
Reference 8GPS 1539975.396 336384.9438 419.3014 CBP ,RBR ALUM CAP
Measure 8GPS 1539975.392 336384.9425 419.3297 CBP ,R&C
Delta -0.0045 -0.0013 0.0283

Horizontal Distance: ©.0047
LN:336,0C:7GPS,SD:899.576,HA:160.2509,7ZA:91.0916,HI:5.485,HR:5.390
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File: I:\2016\16001.00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 2 & 3\Cc
mpass Trav 2.txt 2/28/2017, 3:53:11 PM

Process Compass Results Tue Feb 28 12:53:39 2017

Raw File: I:\2016\16001.08 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
2 & 3\16008130SITE2-3RE (Trav 2)_edited.rw5

Coordinate File: I:\2016\16001.0@ Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\CRD -
Point Database\16601.36@ Site 2+3 COMPS.crd

Scale Factor: 0.99991067

Correct for Earth Curvature: OFF

Backsight Point 2GPS: N 1541258.2306 E 337483.179@ Z 453.3735

Check Points

Point No. Northing Easting Elevation Description
Reference 8GPS 1539975.396 336384.9438 419.3014 CBP ,RBR ALUM CAP
Measure 8GPS 1539975.416 336384.9133 419.3297 CBP ,R&C
Delta 0.8203 -0.0305 0.0283

Horizontal Distance: ©.80366
LN:336,0C:7GPS,SD:899.576,HA:166.2511,ZA:91.08916,HI:5.485,HR:5.39@

Adjusted Elevation Comparison

Point# Original Z Adjusted Z Delta Z

6 435.078 435,071 -0.007
7GPS 437.358 437,345 -0.013

Compass Closure
Adjusted Point Comparison

Original Adjusted
Point# Northing Easting Northing Easting Dist Bearing
6 1541020.595 337336.067 1541020.556 337336.051 ©.042 S 22°13'59" W
7GPS 1540711.759 336901.215 1540711.693 336981.188 ©.871 S 22°13'59" W

Max adjustment: 0.871

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev
No. Angle Angle Dist HT HT
Description
6 AR355.3611 91.3444 772.3207 5.350 5.475 1541820.556 337336.0514 435.6709
CBP ,R&C
7GPS AR195.0145 89.4332 533,3940 5.325 5.600 1540711.693 336901.1881 437.3450
CPB ,R&C
Check Points
Point No. Northing Easting Elevation Description
Reference 8GPS 1539975.396 336384.9438 419.3014 CBP ,RBR ALUM CAP
Measure 8GPS 1539975.336 336384.9079 419.3172 CBP ,R&C
Delta -0.0605 -0.0359 0.0158

Horizontal Distance: ©.0704
LN:336,0C:7GPS,SD:899,576,HA:160.2511,7ZA:91.0916,HI:5.485,HR:5.390
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FOIT-ALBERT ASSOCIATES

P.C. fa_ia WEATHER:
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VERTICAL CONTROL




D214386
New York State Thruway Authority
Design Phase I-1V, Replacement of 8 Syracuse Division Bridges
Mainline EB, WB Bridge over County Road 53 (BIN 5516072)
Mile Post 225.48 — 225.49 in the Syracuse Division
Herkimer County

VERTICAL CONTROL NARRATIVE

The primary vertical control for the project was established by static GPS methods and
distributed throughout project by differential leveling methods. An elevation of
458.6375' on CBP 1 was used and applied to control points and benchmarks set around
the project area. Benchmarks CPBM1 through CPBM®6 were all set and leveled through
using differential leveling methods.

Control Recovered:

N/A

Control Not Recovered:

N/A

Vertical Datum:

North American Vertical Datum 1988.

Closure and Adjustment:

The first level loop began at CBP 1, a set rebar and aluminum cap, and ran
through CBP 2, set rebar and aluminum cap and CPBM 2, a set L-cut on the
northwest corner of a concrete wing wall, continuing through CPBM 3, L-cut on the
southwest corner of a concrete wing wall then closing on CBP 1.

The total length of the first level run was 0.448 miles with a misclosure of -0.004 ft.
Using the formula 0.03 X the square root of K, the allowable error was +/- 0.020 ft.
The misclosure was within tolerance and the level run was then adjusted by
distributing the error equally to all the turning points.

The second level loop began at CBP 2, a set rebar and aluminum cap, and ran
through CPBM 1, an X-cut on top of a box beam guide rail post, the loop continued
through CPBM 4, a set X-cut on top of a box beam guide rail post then closing
back on CBP 2.

The total length of the second level run was 0.287 miles with a misclosure of 0.000
ft. Using the formula 0.03 X the square root of K, the allowable error was +/- 0.016
ft. The misclosure was within tolerance and the level run did not require any further
adjustment.
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The third level loop began at CBP 2, a set rebar and aluminum cap, then ran
through CBP 3, a set rebar and aluminum cap, then continuing to close back on
CBP 2,

The total length of the third level run was 0.178 miles with a misclosure of 0.000 ft.
Using the formula 0.03 X the square root of K, the allowable error was +/- 0.013 ft.
The misclosure was within tolerance and the level run did not require any further
adjustment.

The fourth level loop began at CBP 1, a set rebar and aluminum cap, then ran
through CBPM 5, a set chiseled box cut in the southeast corner of a concrete
drainage structure pad, the level continued to close back on CBP 1.

The total length of the fourth level run was 0.144 miles with a misclosure of -0.001
ft. Using the formula 0.03 X the square root of K, the allowable error was +/- 0.011
ft. The misclosure was within tolerance and the level run was then adjusted by
distributing the error equally to all the turning points.

The fifth level loop began at CPBM 1, a set X-cut on top of a box beam guide rail
post, then the level continued through CBP 5, a set rebar and cap, then continued
to close back on CPBM 1.

The total length of the fifth level run was 0.085 miles with a misclosure of -0.000 ft.
Using the formula 0.03 X the square root of K, the allowable error was +/- 0.009 ft.
The misclosure was within tolerance and the level run did not require any further
adjustment.

The sixth level loop began at CPBM 4, a set X-cut on top of a box beam guide rail
post, the level continued through CBP 7, a set rebar and cap, then continued to
close back on CPBM 4.

The total length of the fourth level run was 0.179 miles with a misclosure of 0.000
ft. Using the formula 0.03 X the square root of K, the allowable error was +/- 0.013
ft. The misclosure was within tolerance and the level run did not require any further
adjustment.

The seventh and final level loop began at CBP 3, a set rebar and aluminum cap,
then continued through CPBM 6, a set X-cut on top of the southwest bolt of the
south double post service area sign, continuing to close back on CBP 3.

The total length of the seventh level run was 0.044 miles with a misclosure of -
0.001 ft. Using the formula 0.03 X the square root of K, the allowable error was +/-
0.006 ft. The misclosure was within tolerance and the level run was then adjusted
by distributing the error equally to all the turning points.
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BENCHMARK LIST




Survey Fieldbook Benchmark List Report

Report Created: 2/21/2017

Fieldbook: 1600130 Site 2-3
Slope Distance Scale Factor: 1.000000000000

Time: 8:28am

Note: All units in this report are in feet unless specified otherwise.

Name Northing Easting Elevation Description STAO/S
CPBM1  1541467.1333 3376613754 447.0700 *CUTTOP GUIDERAIL G 57 3440721, 05 16.86 R
CPBM2 15412521586  337484.4517 4556585 - Cmi o8 HONC ML STA20436.48, 05 4.17 R
CPBM3 15411447742  337403.9421 4556835 - Cul 108 CONC G sTA 25:71.62, 05 26.83 L
CPBM4 15409739238 3372036442 4362850 < CU1 1QF SUIDERALL G 574 23,7405, 05 13.48 R
CPBMS 15416642374  336069.4078 4480160 0N COLTOFCONC w1 6TA13477.14, 05 10.63R
CPBM6 15409156159 3379577156 458.7440 < CUTSWBOLTOFS \y o7p26.17.12, 053,911

SIGN POST
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HORIZONTAL CONTROL POINT ELEVATION LIST




Survey Fieldbook Coordinate List Report

Report Created: 2/21/2017

Time: 8:28am
Fieldbook: 1600130 Site 2-3
Slope Distance Scale Factor: 1.000000000000 Note: All units in this report are in feet unless specified otherwise.
Number Northing Easting Elevation  Code Description STA
1GPS 1541911.0730 336684.0642 458.6375 CBP REBAR ALUMINUM CAP ML STA 10+00.00
2GPS 1541258.2306 337483.1790 453.3750 CBP REBAR ALUMINUM CAP ML STA 20+31.89
2B 1541441.8553 337752.0839 437.8035 CBS REBAR AND CAP
2C 1540959.9112 337639.9381 455.8134 CBS REBAR AND CAP
3GPS 1540883.9554 337862.1852 456.7545 CBP REBAR ALUMINUM CAP ML STA 24+99.72
4GPS 1540397.3026 338627.0768 465.2222 CBP REBAR ALUMINUM CAP ML STA 34+63.68
5 1541615.5455 337828.0435 456.5050 CBP REBAR AND CAP MG STA 32+04.68
5A 1541244.9569 337524.3612 438.4130 CBS REBAR AND CAP
5B 1541269.2698 337505.3445 437.6280 CBS REBAR AND CAP
6 1541020.5953 337336.0673 435.0783 CBP REBAR AND CAP MG STA 24+32.67
6A 1541155.8515 337386.3543 454.2855 CBS REBAR AND CAP
7GPS 1540711.6931 336901.1881 437.3450 CBP REBAR AND CAP MG STA 18+99.24
8GPS 1539975.3965 336384.9438 419.3014 CBP REBAR AND CAP MG STA 10+00.00
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LEVEL LOOP NO. 1




Loor” 2
FOIT-ALBERT ASSOCIATES
PROJECT /Gool.3o s/7& |DATUM  |UNITS INSTRUMENT: ££/c4# PDa4-oc3 |DATE WEATHER P.C. INST. ROD SHEET
P.LN. 2-3 |\wvavese| F7— |SERIALNO: 333205 /2-6-l6| 305 ceovny I M P [/ oFT
3 WIRE BS 3 WIRE FS ADJ. DISTANCE
TURN BS +) HI FS ) ELEV. ELEV. DESCRIPTION + ~
7 505 CBP | — Rpe Alum cAw
3.480 3.480 |462.175 456.¢375 166.5
2,640
/' 2.050 )
TP i 180 0,150 | 450,975 450.9 468 /79.5
‘2,255
8.220
7. 130 7.t0b  |458,0725 225 0
5.972
7, blo .
TPZ l.g00 | Z.560 | 459.5735 455745 2244
r. 320
§.7¢0 n
=22 5.225 |4L6.7925 l03.0
A. Tro
A CBP L — RORE. Alin CAP
TPZ ?-425 | 7425 | 453 3725 45 3.2750 t37.0
L. 790
% 8% CPBM 2 — L-Cur om TOE
55 T 5. /% me-m“h“%m &mmuﬁmmm B pic LIl e Ll A \&.N\nu
\m. 420 CoRMNEE]
3o cpp 7. — RBR  ALum CAP
b.270 270 |459. (435 2l
5, 920
5, o CBs LA — RBE Alur QAP
TR 4 > 2to 5360 | 459 2835 4592855 70.0
= OO
+, 30 CPRM 3 — L-CU7T ens Tof
mw — M\. MWGQ 2%k0 %mlw. L8325 BRIDGE WA - WL ﬁ._u_m..r}ﬂ._,.ar 7o.0
5470
5. 130 230 1959.4035 | (30
“}.74de !
v fo0 CEP z. — REp  pium cA@
PS5 iz 040 G .ot 453 37325 452,2760 2.5
5. 680
g:\survey\forms\dot level run.xls
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FOIT-ALBERT ASSOCIATES

PROJECT /Geool 3o & 7& DATUM UMITS INSTRUMENT; 4g&reA D~AOF |DATE WEATHER P.C. INST. ROD SHEET
P.IN. 2-> |yrvpog | Ar |[SERALNO: 333205 jr-é-16 | 305 <cwovdy I3 s ID 2 0F 2
3 WIRE BS 3 WIRE FS ADJ. DISTANCE
ELEV. DESCRIPTION
TURN | " g ) H FS A L ELEV. - )
7.82e
7,050 7,056 |46o.423¢ 55 o
&, 220
5. gre
TRL s d80 £.o50 455.32735 455,3765 /52,0
....r‘ 290
3,90
7570 z.870 | 458, N&m.mi 20F, 0
1.BLlo
L 7. 240
TP7 s Crie 452,1235 452.1270 2i7. 5
5,038
7.930
3,320 2.320 |Ael.4435 1256
8.700
2.700 CRP)] — REBR Héum  CAHRPFP
TF & z.810 | Z.810 458, 6335 4586375 /79,0
‘. 9ra
AcTua L —458.4L375
. = : = /z2hs |= r2¢/
ﬁx\“pFﬁMn\hmﬂ — la.eo.ﬂ
= m.aoa\% = + B 0a0S \ 7van = 2302.5| Fr
Attow B3l s _ 5 7
MiScioslue z = .05 [ %4474 Z0.9979 | me
= 0. 0200 ” 0, 004 \
g\survey\forms\dot level run.xls
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LEVEL LOOP NO. 2




Leor Z
FOIT-ALBERT ASSOCIATES
PROJECT /¢oo/. 22 sS,7=  |DATUM UNITS INSTRUMENT: £LE&rca Da4 07 |DATE WEATHER P.C. INST. ROD SHEET
P.LN. 2-2  |wsevez| /7 |SERALNO: 323zos /2-7-16 | Zo's  Croun) I nrt o> / OF -
3 WIRE BS 3 WIRE FS ADJ. DISTANCE
TURN BS ) HI FS ) ELEV. ELEV. DESCRIPTION . )
z.960 cep 2 — RGER Acun Cad
2 goo Z.g0) |9g5C. 1850 4533750 158
2,622
5, 430
TP i 270 15,27 440.9/50 JZ2.5
5, /05
5 635
5. w7 5. 070 |445.9850 3o
4 508
o0
TP Z 2.750 | Z.75e 442, 2350 9.0
Z. doc
7.085
L. 865 L.865 | 450, 1000 44.6
b, LTS
2,240 cPBM | — X~ o 7P
Pz 5,030 30320 447. 0700 Lo - O Ehrt &R 46.0
LB o0
1540
) 180 l./756 | 448, 2204 78 &
76 X
1o L0
TP 4 7265 7.25 440, 9550 PES
“.905
{955
/b5 1463 | 44Z,1200[ /52.0
J.270
1.055
TPE b.920 €. 920 435, /1900 /950
2,205
4,650 ...
4.545 455 | 439.735 8l.0
4. 195
3. 940 Crem 4 — x-coT on TOF
TP b 3.500 3. 500 43b.2350 . &7.0
3.050 Eox- Bz A FEP "
g:\survey\forms\dot level run.xls
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FOIT-ALBERT ASSOCIATES
PROJECT /Goo/Beo  s:7€  |DATUM UNITS INSTRUMENT; £E7cas S/ 0ZIDATE WEATHER P.C. INST. ROD SHEET
P.I.N. 2~ AR EG ~7  |SERIAL NO.: 2 ERZo5 12~7-1L 705 Ceeupy == o fe2 Te 2 OF Z
2 WIRE BS 3 WIRE FS ADJ. DISTANCE
URN ; DESCRIPT
TUR BS ) HI FsS 2 ELEV. ELEV. RIPTION . _
5 &50
4,550 4.550 |440,725 22%0
3. 4950
3,470 i
TFE7 2. 976 | 2.47s 438.3%150 zol.o
y L fto _
/8. 350
17,879 17.870 |45 1850 950
1 7. 4op
3.0/0 cBP 2 — REe Atum
T8 Lgra Z.8re 453 2750 a8 780
Sl
[ -453.2750
1 = g2¢.8 | L92Z
AcTvAY \
MiSCLgsSui £ = O.o0c@ = /56,8 =
= a, \Nlm‘.\.w v g
Aleonlaa g —7
IS sy 2L = @.Qm:\ 0.287%
= O, G/ =2 o.c ,\
gi\survey\forms\dot level run.xls
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LEVEL LOOP NO. 3




LooP 3
- FOIT-ALBERT ASSOCIATES
PROJECT /Lo 20 Iivi £43 DATUM UNITS INSTRUMENT; zeres DwvA-03 DATE WEATHER P.C. INST. ROD SHEET
P.IL.N. VoD $5 F7  |SERIALNO.: 3372 205 12- 141t 25° pummiply Wi h TP / OF /
3IWIRE BS 3 WIRE FS ADJ. DISTANCE
TURN e ) HI FS ) ELEV. ELEV. DESCRIPTION 5. B
B.281 AP L — RBE HALumMm CAP
7.585% | 7-583 |Ho0.9565 453.3735 12%. %"
-. 883
Z.4464d
. 720 7 459 232L5 /43, 4
.97
2,367
2.989 2.79 |46l.2105 /7.6
7.589
$.372 cBP B - RBR ALV CAP
.46 5,92 456.7545 e,z
4. 750
5.82i
5.3f0 5.3 |462.0645 /02,3
#.7%2¢
Sty
2,823 2,823 459, 2445 77 7o
2,435
2. 76
| 2. 002 | 2012 46/.2535 145, 7
/. 25
e ] 3.520 cpe 7 — RBEr ALur CAP
7.9%0 7880 453.27325 IHC, D
7. /50
el - 452.3735
Miscedsve & |- e 8.6 = | 477 | 469.3
= 3522 | Er
ALLowlAd) ¢ ey
= .03 ‘
MiSeLpsun ¢ 0@ %17y = 21779 | me
= = 0. 0127 > 6.0 .\

46

g:\survey\forms\dot level run.xls



LEVEL LOOP NO. 4




't : LooP 4
PROJECT /4euy. %o wine g ¢ % |DATUM  |UNITS INSTRUMENT: 2&rem povass |DATE WEATHER P.C. INST. ROD SHEET
P.LN. Mot 58 | T ISERIAL NO.: 23325 A2 )| 25 e cme? o i < > ] OF I
3 WIRE BS 3 WIRE FS ADJ : DISTANCE
TURN HI ;
R BS +) Fs ) ELEV. ELEV. DESCRIPTION - _
c.zod eEmE L - EERZ L 17wl b,
2:66% | 5 062 |464.2995 «58, 6375 T 10850
5./19 k i
7.25¢% a...vﬁ "
TP-1 3.705 8725 | yeo 5ot @m:w [67. /0
_ B.r6B 0 _
2. 1ed
i.782 /. 782 Y57, 3705 Tl 2o
/o
7,795 {0 ePeMe 2 B cupirzia il T ad
P 7 56 2,361 el .O GautTY ERST ropaEL of conte.- P T [N =
i 2,329 . ores v_,_mﬂ@ Pap -
G 895
7. 950 7,432 |451.9¢c88 P %d. lo?
?.arp
i, 53 LY
\ﬂm_\a.u Z.Zeo z.2eo Y55 2655 .m:@:u o 720
', Beg b..w
D tniad
2. 258 F.r58 & 7% 2 ey P
R.(ooz i FRAGG
#.3510 .@\__@ Cpfi - RBR w7 griven
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KEY FEATURES

TRIMBLE S6
TOTAL STATION

POWERFUL AND FLEXIBLE

The Trimble® S6 Total Station provides the power and
flexibility required by today’s Surveying Professionals.
With the industry’s mosl advanced iechnology and
available feature set, the Trimble 56 Total Station will
meet the changing needs of your business, allowing
your investment to go further.

TRIMBLE VISION TECHNOLOGY

Now available with optional Trimble VISION™
technology, the Trimble SG gives you the power to
see everything the instrument sees withoul a trip
back to the tripod. Direct your survey with live video
images on the controller. Now you are free to capture
measurements, to prism or reflectorless surfaces,
remotely, and with point-and-click efficiency.

The on-board camera integrates surveyed data with
the live scene images, so you can verify the work that
you've done before leaving the job site. Calibrated
photo documentation provides customers with
deliverables they know they can trust.

TRIMBLE DR PLUS TECHNOLOGY

Trimble DR Plus™ range measurement technology
provides extended range of Direct Reflex
measurement without a prism to exceptionally long
range distances. Hard-to-reach or unsafe targets

are no obstacle to the Trimble S6. Trimble DR Plus,
combined with MagDrive™, creates unmatched
capability for quick and safe measurements, without
compromising on accuracy.

MAGDRIVE SERVO TECHNOLOGY

The Trimble S6 Total Station redefines surveying
instrument performance with unsurpassed integration
of servos, angle sensors and measurement
technology. The instrument's advanced error
compensation provides fast, accurate measurement
every time. With smooth, silent MagDrive servo
motors, the Trimble S6 offers exceptional speed.

DATASHEET

TRIMBLE SUREPOINT ACCURACY
ASSURANCE

The Trimble S6 Total Station aims and stays

on target through windy weather, vibrations,
handling, and sinkage. Trimble SurePoint™
technology enables the Trimble S6 to actively
correct for unwanted movement ensuring accurate
pointing and measurement every time. Reduce
aiming error, avoid costly re-measurement and be
confident in your results with Trimble SurePoint.

With its exclusive MultiTrack™ technology and
Target ID capabilities, surveyors can choose the
type of target, passive or active, that best suits the
jobsite conditions and be confident that they will
find and lock to the correct target.

ELIMINATE SEARCH TIME WITH

GPS SEARCH

With GPS Search the Trimble S6 locks onto a prism
in just seconds. Using a consumer grade GPS card
with Bluetooth receiver or your survey grade GNSS
in a Trimble .5. rover configuration, GPS Search
uses GPS positioning at the robotic rod to locate or
reacquire targets rapidly. With GPS Search, waiting
for target search becomes a thing of the past.

INTEGRATED SURVEYING

Put the equipment in your truck or van to the
best possible use by combining your GNS5 with
your robotic rod into a Trimble |.S. Rover™. In
clear sky, enjoy the high productivity of GNSS
measurements. In obstructed areas, Trimble Access
seamlessly switches to optical measurements. Or
collect both GNSS and optical data simultaneously
for redundant results. With the Trimble 1.S. Rover,
you have the freedom to use the best tool for the
jobsite conditions, optimizing your productivity.

@ Trimble.




TRIMBLE 56
DR PLUS

PERFORMANCE
Angle measurement
SENSOT TYPR. . . o oot ie et Absolute encoder with diametrical reading
Accuracy (Standard deviation based on DIN 18723) ... ... iiii it iiiiin e 2" (0.6 mgon)
3" (1.0 mgon), or 5" (1.5 mgon)
Angle Display fleast Colmt)s: s i i s i S R TG e 0.1" (0.01 mgon)
Automatic level compensator
PR o rocieemom et s s A R R ptslin T A BB oy TR s 5 A e 0 Centered dual-axis
UM s 5 A A A M e 0.5" (0.15 mgon)
BN e e N M BN A R A o + 5.4' (100 mgon)
Distance measurement
Accuracy (RMSE)
Prism mode
Standard . ... 2 mm + 2 ppm (0.0065 ft + 2 ppm)
Standard deviation according t0 1S017123-4 . .............. 1 mm + 2 ppm (0.003 ft + 2 ppm)
Tracking «ovsatimsmwrahy Sy Guralne S e e Y e 4 mm + 2 ppm (0.013 ft + 2 ppm)
DR mode
S T s gy SO CICPLE o 0B PO 1 2 mm + 2 ppm (0.0065 ft + 2 ppm)
TraCKING - oo et 4 mm + 2 ppm (0.013 ft + 2 ppm)
Measuring time
Prism mode
STANAAN s s S I S T D S I R 1.2 sec
TACKING o rin s din sia b s nin s Sl T Ay Shd A AR TR AT S s .. 0.4 sec
DR mode
SRRIANT . v e o RS S e R i 1-5 sec
ARG 5oty v A B A B R P 0.4 sec
Range
Prism mode (under standard clear conditions'?)
VDS, cononmmmommmnome s e e s s S e e e SR B 2500 m (8202 ft)
1 prs Lot RanNge MO8 . .nasmmmmmrssamsmmes s ism 5500 m (18,044 ft) (max. range)
SNOPEESE TAINGO i msinsiion s e S0 50 0 S R 700 0.2 m (0.65 ft)
DR mode

White card (90% reflective)® 1,300 m (4,265f) 1,300 m (4,265 ft) 1,200 m (3,937 ft)

Gray card (18% reflective)® 600 m (1,959 ft) 600 m (1,969 ft) 550 m (1,804 ft)
SHOFeStTANGE c. v viias N S T S S 1m(3.28 ft)
DR Ranges (typically)
)3T - (T 600 m-800 m (1968-2624 ft)
WOO CONSUCTION . cus i s mimionois s e i e w0d b o e Wi 400 m-800 m (1312-2624 ft)
Metalconstruchion . va v iais s s s S e s m i o 400 m-500 m (1312-1640 ft)
Lightreck: sivsimismasis P R R er B Lo AP 400 m-600 m (1312-1968 ft)
DIATKTOEK 10,10 mstomancenmvimsomon oz bston . 5008k b b o b Kok .. 300 m—400 m (984-1312 f1)
Reflective foil 20 MM . ..ottt et e e 1000 m (3280 ft)
DR Extended Range Mode
White Card (9056 reflEcVel: . xosnr s v i e G e 2000 m-2200 m
GrayCard {18% reBoactiVeR. o oot ivind vrs Sod 0o d0s 8 il is i iy 900 m-1000 m
ALEACY. ... o s S W D R AR e 10 mm + 2 ppm (0.033 ft + 2 ppm)
Camera
I oo o oo S S B RSN O S P Color Digital Image Sensor
REBOMRION: o imis st R R B R R S O e e i 2048 x 1536 pixels
focal length :corpvnuniermmsnprriBa R R 23 mm (0.07 ft)
thoffield., . oo i raaniinaiErTiET s ... 3 m to infinity (9.84 ft to infinity)
Fieldof view .. ..o 16.5° x 12.3° (18.3 gon x 13.7 gon)
DIGItal ZOOM .« . ottt et e e 4-step (1x, 2x, 4x, 8x)
ERPIOBIINE o os o e b A 0 R R R W Automatic
BriORAREsS oo s o S S e R e S S R User-definable
CONETas <o s e e e e SR T R S User-definable
HHBUE SHOTEEE . crorm s s a s kb oy o isrse SR ST e VTR Up to 2048 x 1536 pixels
13711 = APPSR JPEG
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GENERAL
SPECIFICATIONS

EDM SPECIFICATIONS
Hohtsouree s oo sdiinnads SR i esi Pulsed laserdiode 905 nm, Laser class 1
Laser pointer coaxial (standard). . .. ... ..ot Laser class 2
Beam divergence
HIOHZOMEA] oot iy e S 500 7R R A R S s 4 cm/100 m (0.13 ft/328 ft)
WEIHICAL ;v v s o R B i S S S R R 8 cm/100 m (0.26 ft/328 ft)
Atmospheric cormrection «iais sis v s vl s simi ie v uiess -130 ppm to 160 ppm continuously
Leveling
Circillar loval intribrach s s e G e e S P 8'/2 mm (8'/0.007 ft)
Servosystemn . ............ A S MagDrive servo technology, integrated
servo/angle sensor electromagnetic direct drive
BOTAt AR SOBE ey v v s R R R AR 115 degrees/sec (128 gon/sec)
ROTAtion time Rais: T 0 FatR: s o m s e a6 i S s B b A S O 2.6 sec
Positioning time 180 degrees (200 gon} ............................................. 2.6 sec
Clamps and slow motions. .. ......oviieien et Servo-driven, endless fine adjustment
Centering
T T BB v i i o e S R e A S T Trimble 3-pin
Optical PIUFMBE s vow e Baime i sm S S S S R e Built-in optical plummet
Magnification/shortest focusing distance. .. .................. 2.3%/0.5 m-infinity (1.6 ft-infinity)
Telescope
MBGOIFICEION 0 ooenmim o wimimin wmompims mminie oime sre g brn o 4w b 880 bomm, yon st 4 48 00 A Ak 8 B 30x%
BRI . ooy canes v S R T SR A A S S R s 40 mm (1.57 in)
Fieldof viewat 100 m (328 ft) ........covviiiiiiiiinnn, 2.6 mat 100 m (8.5 ft at 328 ft)
Shortest foolsing dIStance: .o vv i visvaiimvs i e veini e e v 1.5 m (4.92 ft)-infinity
luminated crasshair:: oo oo s saimiids i s vaviis s dea Variable (10 steps)
Tracklight builtin . .............. ot m el e Sy S A AR A Not available in all models
OpRIating TOMPRFEIUE .« vowcnnim v srmwam sy s sy e —20 °C to +50 °C (-4 °F to +122 °F)
Dust and Water ProofiNg: - . wueswmsms s wmiss s s = 55 S0s SE S e Eh  ni IP55
BRI = s s i e R R B B S i e 100% condensing
Power supply
Internal battery .. . .oovvi i Rechargeable Li-lon battery 11.1V, 5.0 Ah
Operating time*
O intErial DRI «uocnmmm sy e S S R A A e Approx. 6.5 hours
Three internal batteries in multi-battery adapter . . ......oooviiiiiinnn Approx. 20 hours
Robotic holder with one internal battery. . ... 13.5 hours
Operating time for video robotic*
L0 T T = 5.5 hours
Three batteries in multi-battery adapter ........ ... 17 hours
Weight
Instrument (servo/AUtolock). . . ..o iiu it i e e s 5.15 kg (11.35 Ib)
Instrument (Robotic) i dhd i R e S T R 5.25 kg (11.57 Ib)
Trimble CU controller. . .. ..ovvevutiinie e iaaeareaicecaeeasnneianas 0.4 kg (0.88 Ib)
i 4]+ - 1= 1 - e St e g R 0.7 kg (1.54 Ib)
INKErNal-DALEEIY ..o uocwsmmmmmarssmmamsiem s s B SRR DR TR o 0.35 kg (0.77 Ib)
Tronnion axXls PRIGRE < o sasmsmmmmimens vavss s s s SR 196 mm (7.71 in)
COMMURICATION & o s e P e il s i P e T USB, Serial, Bluetooth®®
SECLITIL. . o ao ot oo e 8.8 e i £ Dual-layer password protection; available on some models
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KEY FEATURES

Advanced Trimble R-Track technology
Unmatched GNSS tracking performance

Includes Trimble Maxwell 6 chip with
220 channels

Remote configuration and access

Base and rover communications options
to suit any application

The Trimble® R8 GNSS Receiver sets the new standard for full-featured GNSS (Global Navigation
Satellite System) receiver technology. This integrated system delivers unmatched power, accuracy

and performance in a rugged, compact unit.

ADVANCED TRIMBLE R-TRACK TECHNOLOGY

The Trimble R8 GNSS delivers the latest
advancements in R-Track™ technology,
designed to deliver reliable, precise positioning
performance, In challenging areas for GNSS
surveying, such as tree cover or limited sky
view, Trimble R-Track provides unmatched
tracking performance of GNSS satellite signals.

Trimble R-Track with Signal Prediction™
compensates for intermittent or marginal RTK
correction signals, enabling extended precision
operation after an RTK signal is interrupted.

The new CMRx communications protocal
provides unprecedented correction
compression for optimized bandwidth and
full utilization all of the satellites in view,
giving you the most reliable positioning
performance.

Featuring the Trimble Maxwell™ 6 chip, the
Trimble R8 GNSS advances the industry with
more memory and more GNSS channels.
Trimble delivers business confidence with a
sound GNSS investment for today and into
the future.

Broad GNSS Support

The Trimble R8 GNSS supports a wide range
of satellite signals, including GPS L2C and

L5 and GLONASS L1/L2 signals. In addition,
Trimble is committed to the next generation
of modernized GNSS configurations by
providing Galileo-compatible products
available for customers well in advance of
Galileo system availability"’, In support of
this plan, the new Trimble R8 GNSS is capable
of tracking the experimental GIOVE-A and
GIOVE-E test satellites for signal evaluation
and test purposes.

FLEXIBLE SYSTEM DESIGN

The Trimble R8 GNSS receiver combines the
most comprehensive feature set into an
integrated and flexible system for demanding
surveying applications. The Trimble R8 GNSS
includes a built-in transmit/receive UHF radio,

enabling ultimate flexibility for rover or

base operation. As a base station, the
internal NTRIP caster provides you with
customized access’ to base station corrections
via the internet.

Trimble's exclusive, Web UI™ eliminates travel
requirements for routine monitoring of

base station receivers. Now you can assess
the health and status of base receivers and
perform remate configurations from the
office, Likewise, you can download post-
processing data through Web Ul and save
additional trips out to the field.

ENABLING THE CONNECTED SITE

Pair the speed and accuracy of the Trimble
R8 GNSS receiver with flexibility and
collaboration tools of Trimble Access™
software, Trimble Access brings field and
office teams closer by enabling data sharing
and collaboration in a secure, web-based
environment. With optional streamlined
workflows, Trimble Access further empowers
surveyors and survey teams for success. Now
it is easier than ever to realize the potential
of the Trimble Connected Site. Connecting
the right tools, techniques, services and
relationships enables surveying businesses to
achieve more every day.

1 Galilea Commercial Authorization
Recelver technology having Gallleo billty to operate In the
Galileo frequency bands and using Information from the Galileo

system for future operational sateliites ks restricted in the publicly
avallable Galileo Open Service Signal-n-Space Interface Contral
Document (GAL OF 515 ICD) and Is net currently autharized for
commercial use.

Recelver technalogy that tracks the GIOVE-A and GIOVE-8 test

satellites uses infe that s unrestricted [n the public domain
in the GIOVE A + B Navigation Signals-In-Space Interface Contral
o hnalagy having de | GIOVE-A

Recelver ving
and B capabllity Is Intended for signal evaluation and test purposes.

2 For more Information about Trimble and GNSS modernization,
please visit hitpeiwww.trimble.comisrnv_new_era.shtml.

3 Celfular modem required.

@ Trimble.
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TRIMBLE R8 GNSS RECEIVER!

PERFORMANCE SPECIFICATIONS Shock and vibration. .. vovassnivinens Tested and meets the following
Measurements environmental standards:
* Trimble R-Track technology Shock iivsins Mon-operating: Designed to survive a 2 m (6.6 ft) pole
« Advanced Trimble Maxwell 6 Custom Survey GNSS chip with drop onto concrete, Operating: to 40 G, 10 msec, sawtooth
220 channels VIBration, sessssasssssesmsiioovnss ++ « MIL-STD-810F, FIG.514,5C-1
= High precision multiple correlator for GNSS pseudorange
measurements Electrical

= Unfiltered, unsmoothed pseudorange measurements data for low
nolse, low multipath error, low time domain correlation and high
dynamic response

» Very low noise GNSS carrier phase measurements with <1 mm
precision in a 1 Hz bandwidth

» Power 11 to 28 V DC external power input with over-voltage
protection on Port 1 (7-pin Lemo)

* Rechargeable, removable 7.4 V, 2.4 Ah Lithium-lon battery in internal
battery compartment. Power consumption is 3.2 W, in RTK rover
mode with internal radio. Operating times on internal battery:

¢ Signal-to-Noise ratios reported in dB-Hz — 450 MHz receive only option, ....... el aanar s holre.
= Proven Trimble low elevation tracking technolagy ~ 450 MHz receiveftransmit option .. .. .covvii i 3.7 hours®
» Satellite signals tracked simultaneously: e 1 R e e R U e S T T R R g o 4.1 hours’

— GPS: L1UA, L2C, L2E (Trimble method for tracking L2F), L5
— GLONASS: L1T/A, L1P, L2C/A (GLONASS M only), L2P

— SBAS: L1C/A, LS

- Galileo GIOVE-A and GIOVE-B

+ Certification Class B Part 15, 22, 24 FCC certification, 850/1900 MHz.
Class 10 GSM/GPRS module, CE Mark approval, and C-tick approval

Communications and Data Storage
* 3-wire serial (7-pin Lemo) on Port 1. Full RS-232 serial on Port 2

Code differential GNSS positioning’ (Dsub 9 pin)

Horizontalyiaiesvas i s ss e i rveoris e« 025:m 31 pom RMS s Fully Integrated, fully sealed internal 450 MHz recelver/transmitter
Vertical ,...... R0 Wivesrarsesseesness 050 m + 1 ppm RMS option:

WAAS differential positioning accuracy?. . .. ... . typically <5 m 3DRMS - Transmit power: 0.5 W

Static and FastStatic GNSS surveying'

- Range®: 3-5 km typical / 10 km optimal
« Fully integrated, fully sealed internal GSM/GPRS option?

Hori.zomal. Prriaanan VA ss e e ase s e o 3 mm0.1 pprm’RMS . Fully integratad, fu”y sealed 2.4 GHz commu"katimpon
Vertical svo s sviveiaes vavsesvassesss s 3.5 mm + 0.4 ppm RMS (Bluetooth®)®
Kineratic survaying’ » External cellphone support for GSM/GPRS/CDPD modems for RTK and
Horizontal. v vussn. cirerveriaseeanseraes s 10mm + 1 ppm RMS VRS operations .
T P N R 20mm +1ppmRMs  ° Data storage on 57 MB intenal memory: 407 days of raw
It allZation AIEP iy s v is s vungn s aanaiens s s typically <10 seconds Gbsmabtlfs (approx. 1.4 MB /Day), hasnd on recording every
S i 15 seconds from an average of 14 satellites
tialization reliability®. . .....covuviiiinnns T, i
Initialization reliability* typically >99.9% + 1 Hz, 2 Hz, 5 Hz, 10 Hz, and 20 Hz positioning
HARDWARE = CMR+, (MRX, RTCM 2-1, RTCM 2.3, RTCM 3.0, RTCM 3.1 Input
I‘hysiml and Uutpu".
Dimensions (WxH) ... ... ... o A9emx1i2¢m (5inx44in, ° 16 NMEA outputs, GSOF, RT17 and RT27 outputs. Supports BINEX and I
including connectors smoothed carrier |
Weight «vvvvvnns 1.34 kg (2,95 Ib) with internal battery, internal radio,

standard UHF antenna.
3,70 kg (8.16 Ib) entire RTK rover including
batteries, range pole, controller and bracket

Temperature®
Operating v v vsvsvnvsinssies . —40°C1to+65 °C (40 °F to +149 °F) 1 Accuragy and reliability may be subject to due to multipath, b satellite .
STOTAGE 4vevvivrrinissansssss =40 °Cto+75 °C (~40 °F 1o +167 °F) ,mmnnmmmmm FVey AR,
Humidity.. ... e e +vv014100%, condensing 2 May be ffected by atmaxpheric condtions sgral mulpsth, o o ]
Water/dustproof. . . .. ... . . . IP67 dustproof, protected from temporary 4 pay be f;'"m 2i5e e SSE |
Is to ensure

immersion to depth of 1 m (3.28 ft)

© 2005-2004, Trimble Navigation Limlied. AN rights reserved Trimble and the Globe & Triangle fogo are frademarks

highest quality.
5 Recelver will aperate nommally to—40 *C, internal batterles are rated to -20 °C.
& Varfes with terraln and operating conditfons.
7 Varies with temperature.
8 Varfes with temperature and wireless data rate.
5 i 3 P i

CeC

of Trimble Navigation Limifed, reqistered In the Unifed States and In other countries. Acces,
Masvel] A-Track, Signal Prediction, Trimbile Supvey Controller, Vit and Web Ul are frademarks of Trimble Mavigation
Lmited The Blueteath werd mark and fogos ane owned by the Blugtoath SIG, Inc and any uve of such marks by

type apy 1y specific.
Contact your lacal Trimble Authorized Distribution Partner
far mere infarmatian.

Trimble Mavigation Limited & under foemse All other trademarks are the property of thelr respective owners.

Bluetooth’ |
PN 0225430730 (11/03) Specifications subfect to change without notice. 9 ue 00 I
[ T e o B Y Y R W e T N e N ey S S S| '

NORTH AMERICA EUROPE ASIA-PACIFIC
Trimble Engineering Trimble GmbH Trimble Navigation
& Comstruction Group Am Prime Parc 11 Singapore Pty Limited
5475 Kellenburger Road 65479 Raunheim » GERMANY 80 Marine Parade Road
Dayton, Ohlo 45424-1098 s USA  +49-6142-2100-0 Phone #22-06, Parkway Parade
B00-538-7800 (Toll Free) +49-6142-2100-550 Fax Singapore 449269 « SINGAPORE
+1-037-245-5154 Phone +65-6348-2211 Phone
+1-937-233-9441 Fax +65-6348-2232 Fax
= I
@ Trimble. |
TRIMBLE AUTHORIZED DISTRIBUTION PARTNER www.trimble.com |
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LEICA digital levels at a glance

Technical data LEICA DNA03 LEICA DNA1T0
Area of use - Quick measurements of - Quick measurements of
heights, height differences heights, height differences
and stake outs and stake outs
—1. and Il. order levelling - Cadastral levelling
- Precision measurements — Technical levelling
Accuracy Standard deviation height measurement per Tkm

double-run (ISO 17123-2)
Electronic measurements:

with Invar staffs 0.3mm 0.9mm
with standard staffs 1.0mm 1.6mm
Optical measurements 2,.0mm 2.0mm
Standard deviation distance
measurement (electr.) 1em/20m (500ppm)
Range
Electronic measurement 1.8m - 110m
Optical measurement from 0.6m
Electronic measurement
Resolution height measurement  0.017mm, 0.0001ft, 0.00056inch 0.7mm, 0.001ft
Time for single measurement typically 3 seconds
Measurement modes Single, average, median, repeated single measurements
Measurement programs Measure & Record, staff height/distance
BF, aBF, BFFB, aBFFB
Coding Remark, Free code, Quick code
Data storage
Internal memory 6000 measurements or 1650 station
Backup PCMCIA card (ATA-Flash/SRAM)
SRAM compatible with Omnidrive MCR4
Online operations GS| format via RS232
Data exchange internal memory GSI8/Gsl16/XML/fflexible formats
Telescope magnification 24x
Compensator
Type Pendulum compensator with magnetic damping
Slope range +10' E
Compensator setting accuracy 0.3" 0.8"
Display LCD, 8 lines at 24 characters
Battery operated o Mih, _
GEB111 12h operation
GEB121 24h operation Total Quality Management
Battery adapter GAD39 Alkaline battery, 6x LR6/AA/AM3, 1.5V is our cammt{rr;ent,ta total
Weight 2.8kg (incl. battery GEB111) R
E e . For more information about
‘Enl:\n;?nmantal conditions p— — our TQM program, ask
'orking temperature - to + your local Leica Geosystems
Storage temperature | -40°C to +70°C agent.
Dust/water (IEC60529) IP53
Humidity 95%, non condensing
eica
Geosystems
Leica Geosystems AG
CH-9435 Heerbrugg
(Switzerland)
. L . o ) Phone +41 71 727 31 31
lllustrations, descriptions and technical data are not binding. All rights reserved for changes. Fax +41 71727 46 73

Printed in Switzerland — Copyright Leica Geosystems AG, Heerbrugg, Switzerland, 2002. 3
729342en - X.02 - RDV mwwema-geasystems,com
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COMPUTER FILES




D214386
New York State Thruway Authority
Design Phase I-IV, Replacement of 8 Syracuse Division Bridges
Mainline EB, WB Bridge over County Road 53 (BIN 5516072)
Mile Post 225.48 — 225.49 in the Syracuse Division
Herkimer County

List of Computer Files

D214386_map_surv_base_site 2-3_3D.dgn
D214386_map_surv_points_site 2-3_3D.dgn
D214386_map_surv_dtm_site 2-3_3D.dgn
D214386_map_surv_text site 2-3_2D.dgn
D214386_map_surv_control_site 2-3 3D.dgn
D214386_map_surv_bridge deck_site 2-3.dtm
D214386_map_surv_existing ground_site 2-3.dtm
D214386_dat surv_site 2-3.fwd

List of Field Files

1600130SITE2-3.csv
1600130SITE2-3A.csv
1600130SITE2-3B.csv
1600130SITE2-3C.csv
1600130SITE2-3D.csv
1600130SITE2-3E.csv
1600130SITE2-3F .csv
1600130SITE2-3G.csv
1600130SITE2-3H.csv
1600130SITE2-3RA.rw5
1600130SITE2-3RB.rwb
1600130SITE2-3RC.1w5
1600130SITE2-3RD.rwb
1600130SITE2-3RE.rwb
1600130SITE2-3RF.rwb
1600130SITE2-3RG.rw5
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