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D214386
New York State Thruway Authority
Design Phase I-IV, Replacement of 8 Syracuse Division Bridges
Judd Road over Mainline Mile Post 240.48 in the Syracuse Division
Oneida County

PROJECT NARRATIVE

This project involves providing preliminary design services to address corridor
needs along and underneath Interstate 90, at MP 240.48 Judd Road over
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 October 28, 2016 through December 29,
2016. 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

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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D214386
New York State Thruway Authority
Design Phase |-IV, Replacement of 8 Syracuse Division Bridges
Judd Road Bridge over Mainline (BIN 5512790)
Mile Post 240.48 in the Syracuse Division
Oneida 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 4 — CBP 7 and CBP 6 — 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 (I-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
a westerly and northerly direction continuing through CBP 3 and closing on the
Primary GPS pair CBP 4 — CBP 7. Spur points CBS 2A and CBS 3A 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 6.36" and
had an actual angular misclosure of 1.53".

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 westerly and
southerly direction continuing through CBP 5 and closing on the Primary GPS
pair CBP 6 — 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 second traverse
had an allowable angular misclosure of 6.36" and had an actual angular
misclosure of 3,30,

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 1.00004446 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 13112 1in 13881
Traverse 2 1in 22859 1 in 9999999
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LIST OF BASELINE COORDINATES




Survey Fieldbook Coordinate List Report

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

Fieldbook: 1600130 Site 1

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 1142010.2460  1152143.5290 501.7608 CBP REBAR ALUM CAP ML STA 22+06.89
ML STA 10+00.00
2GPS 1141975.0774  1150937.1494 483.0513 CBP REBAR ALUM CAP J STA 32496.20
2A 1141979.2509  1150760.5940 488.1228 CBS REBAR AND CAP
3 1142048.0880  1150809.1906 499.2507 CBP REBAR AND CAP J STA 33+73.52
3A 1142552.9085 1150690.6556 488.0586 CBS REBAR AND CAP
4GPS 1143047.6844  1150723.6303 483.8835 CBP REBAR ALUM CAP J STA 43+76.77
5 1141766.5477  1150867.0542 503.7375 CBP REBAR AND CAP J STA 30+06.20
6GPS 1140803.6370 1151057.0122 508.1434 CBP REBAR ALUM CAP J STA 20+24.73
7GPS 1143991.6359  1150986.1134 476.8522 CBP REBAR AND CAP J STA 53+56.54
8GPS 1139797.6351  1151252.0184 546.2161 CBP REBAR AND CAP J STA 10+00.00
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File: I:\2016\16001.00 Engineering Survey\160@1.38 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Travi
No Adjust.txt 2/21/2017, 9:49:53 AM

Process No Adjust Results Thu Jan @5 ©9:41:49 2017

Raw File: I:\2816\16€01,00 Engineering Survey\16081.3@ NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
Coordinate File: I:\2016\16001.80 Engineering Survey\16801.30 NYSTA - Four Bridges\Drawings\Surv\CRD - Poin
Scale Factor: 1.00004446

Correct for Earth Curvature: OFF

Closure Results

Starting Point 2GPS: N 1141975.8774 E 1150937.1494 Z 483.0296

Closing Reference Point 4GPS: N 1143047.6844 E 1150723.6303 Z 483.8835
Ending Point 4GPS: N 1143647.6431 E 1150723.5529 Z 483.8551

Azimuth Of Error: 241°54'29"

North Error : -0.04132
East Error : -0.07741
Vertical Error : -0.02839
Hz Dist Error . ©,08774

S1 Dist Error 1 0.09222
Traverse Lines : 2

SideShots 3

Store Points il

Horiz Dist Traversed: 1150.5397
Slope Dist Traversed: 1151.5003
Closure Precision: 1 in 13112.4

Starting Point 2GPS: N 1141975.6774 E 11568937.1494 Z 483.0296
Backsight Point 1GPS: N 11420810.2460 E 1152143.5290 Z 501.7608

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev
No. Angle Angle Dist HT HT
Description
3 AR211.2241 83.5357 148.1560 5.215 4,740 1142048.088 1150809.196 499,2507
CPB ,R&C
4GPS AR235.2342 90.5330 1003,294 5.035 4.815 1143047.643 1150723,552 483.8551
CBP ,R&C
Checlk Points
Point No. Northing Easting Elevation Description
Reference 4GPS 1143047.684 115@723,630 483,8835 CBP ,REBAR ALUM CAP
Measure AGPS 1143047.643 11560723,552 483.8551 CBP ,R&C
Delta -0.0413 -0.8774 -0.0284

Horizontal Distance: @,8877
LN:210,0C:3,5D:10083.294,HA:235.2342,7ZA:90.5331,HI:5.035,HR:4,815

Reference 7GPS 1143991.635 1150986.113 476.8522 CBP ,REBAR ALUM CAP
Measure  7GPS 1143991.56€@ 1150986.164 476,7496 CBP ,R&C
Delta -0.8755 ©.051e -0.1026

Horizontal Distance: €.€911
LN:270,0C:4GPS,SD:979,685,HA:2@0,2609,7ZA:9@,2436,H1:5,825,HR:5.158@

22




File: I:\2016\16001.00 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Travl

Angle Balance.txt 2/21/2017, 9:49:58 AM

Process Angle Balance Results Thu Jan 85 ©9:43:15 2017

Raw File: I:\2016\16001,00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
Coordinate File: I:\2016\16€01.00 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\CRD - Poin
Scale Factor: 1.00004446

Correct for Earth Curvature: OFF

Closure Results (Before Angle Balance)

Starting Point 2GPS: N 1141975.0774 E 1158937.1494 Z 483.0296

Closing Reference Point 4GPS: N 1143047.6844 E 1156723.6383 Z 483.8835
Ending Point 4GPS: N 1143047.6431 E 115@723.5529 Z 483.8551

Azimuth Of Error: 241°54'29"
North Error . -9.04132
East Error 1 -0.87741
Vertical Error : -0©.02839
Hz Dist Error 1 ©.08774

Sl Dist Error : ©,09222
Traverse Lines : 2
SideShots s 3

Store Points . |

Horiz Dist Traversed: 1150,5397
Slope Dist Traversed: 1151.5€03
Closure Precision: 1 in 13112.4

Starting Point 2GPS: N 1141975.0774 E 1150937.1494 Z 483.0296
Backsight Peint 1GPS: N 1142010.2460 E 1152143.52908 Z 5@1.7608

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev

No. Angle Angle Dist HT HT

Description

3 AR211.2241 83.5357 148.1560 5.215 4.740 1142048,088 1158809.190 499.2507
CPB ,R&C

4GPS AR235,2342 90,5330 1083,294 5.035 4.815 1143@47,643 1150723.552 483,8551
CBP ,R&C

Check Points

Point No. Northing Easting Elevation Description

Reference 7GPS
Measure 7GPS
Delta

1143991,635 1150986.113 476.8522  CBP ,REBAR ALUM CAP
1143991.540 1150986.011 476.7212  CBP ,R&C
-8.0957 -0.1023 -0.1310

Horizontal Distance: ©.1401
LN:279,0C:4GPS,SD:9?9.685,HA:299.2599,2A:96.2436,HI:S.BZS,HR:5.156

Angle Balance

Angular Error: -8°00'01,53" for 3 traverse sides

Adjusting Each Angle: -0°060'00.51"

Closure Results (After Angle Balance)

Starting Coordinates : N 1141975.0774 E 1150937,1494 Z 483.0296
Closing Reference Point 4GPS: N 1143047.6844 E 1150723.6303 Z 483.8835
Ending Coordinates : N 1143047.6438 E 1150723,5580 Z 483.8551

Azimuth Of Error:
North Error
East Error $
Vertical Error
Hz Dist Error
S1 Dist Error
Traverse Lines
SideShots

24@°41'19"

¢ -0.04058

-0.087227

: -9.02839
: ©.08288
1 0.68761
L

23

Total Hz Dist Traversed: 11508.53966




File: I:\2016\16001.00 Engineering Survey\160@€1.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Travl
Angle Balance.txt 2/21/2017, 9:49:58 AM

Total S1 Dist Traversed: 1151.50027

Closure Precision: 1 in 13881.4

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev
No. Angle Angle Dist HT HT
Description
3 AR211.2241 83,5357 148,1560 5.215 4.740 1142048.088 1150809.190 499,25€7
CPB ,R&C
AGPS AR235,2342 90.5330 1603.294 5.035 4,815 1143047.643 1150723.558 483.8551
CBP ,R&C
Check Points
Point No, Northing Easting Elevation Description
Reference 7GPS 1143991.635 1150986.113 476.8522 CBP ,REBAR ALUM CAP
Measure 7GPS 1143991,539 1150986.023 476.7212 CBP ,R&C
Delta -0.0969 -0.0902 -0.1310

-Horizontal Distance: ©.1323
LN:278,0C:4GPS,SD:979.685,HA:200.2610,ZA:90.2436,H1:5,025,HR:5,150
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File: I:\2016\16001.00 Engineering Survey\16081.3@ NYSTA - Foupr Bridges\Drawings\Surv\Reports\Site 1\Travl
Compass Adjust.txt 2/21/2017, 9:50:02 AM

Process Compass Results Thu Jan @5 ©9:44:43 2817

Raw File: I:\2016\16001,00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
Coordinate File: T:\2016\16@01.00 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\CRD - Poin
Scale Factor: 1.00004446

Correct for Earth Curvature: OFF

Backsight Point 1GPS: N 1142010.2460 E 1152143.5290 7 5@€1.7608

Checlk Points

Point No. Northing Easting Elevation Description
Reference 7GPS 1143991.635 1150986.113 476.8522 CBP ,REBAR ALUM CAP
Measure 7GPS 1143991.560 1150986.164 476.7496 CBP ,R&C
Delta -0.0755 0.0510 -0.1826

Horizontal Distance: ©.8911
LN:27B,OC:4GPS,50:979.685,HA:206.2669,ZA:96.2436,HI:5.925,HR:5.159

Adjusted Elevation Comparison

Point# Original Z Adjusted Z Delta Z
3 499,251 499,251 8.000
4GPS 483,884 483.884 0.0080

Compass Closure
Adjusted Point Comparison

Original Adjusted
Pointi# Northing Easting Northing Easting Dist  Bearing
3 1142048,088 1150869.191 1142048.088 1150869,191 0.000 N 90°00'00" E
4GPS 1143047.684 1150723,630 1143047.684 1150723.630 0.€00 N 90°00'00" E
Point Horizontal Zenith  Slope Inst Rod 'Northing Easting Elev
No. Angle Angle Dist HT HT
Description
3 AR211.2241 83,5357 148.1618 5.215 4.740 1142048.088 1150809.190 499,257
CPB ,R&C
4GPS AR235.2358 90.5338 1003.372 5.035 4.815 1143047.684 1150723.630 483.8835
CBP ,R&C
Check Points

Point No. Northing Easting Elevation Description

Reference 7GPS 1143991.635 1150986.113 476.8522 CBP ,REBAR ALUM CAP
Measure  7GPS 1143991.560 1150986,164 476.7496  CBP ,R&C
Delta -0.8755 ©.0516 -0.1026

Horizontal Distance: ©.6911
LN:270,0C:4GPS,5D:979,685,HA:200.2609,7A:90,2436,HI1:5.025,HR:5.15@
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TRAVERSE 2




File: I:\2016\160@1.00 Engineering Survey\160@1.38 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Trav2
No Adjust Revised.txt 2/21/2@17, 9:50:07 AM

Process No Adjust Results Thu Jan @5 10:04:56 2017

Raw File: I:\2016\16@801.00 Engineering Survey\16001,3@ NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
Coordinate File: I1:\2016\16001.80 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\CRD - Poin
Scale Factor: 1.00004446

Correct for Earth Curvature: OFF

Closure Results

Starting Point 2GPS: N 1141975.0774 E 1150937,1494 7 483,0300

Closing Reference Point 6GPS: N 1140863.6370 E 1151057.0122 Z 588.1434
Ending Point 6GPS: N 1140803.5859 E 1151056.9999 Z 508.1120

Azimuth Of Error: 193°33'11"

North Error : -0.0511e
East Error i -0,61232
Vertical Error : -8.03138
Hz Dist Error : 9.085256
Sl Dist Error : ©.06122
Traverse Lines : 2
SideShots & 1,

Store Points : 4

Horiz Dist Traversed: 1201.5120
Slope Dist Traversed: 1202.4569
Closure Precision: 1 in 22859.3

Starting Point 2GPS: N 1141975.8774 E 1150937.1494 7 483.0296
Backsight Point 1GPS: N 1142610.2460 E 1152143.529@ Z 581.7608

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev
No. Angle Angle Dist HT HT
Description
5 AR110.1458 84.4434 220.9136 5.285 4.820 1141766.547 1150867.054 583.7375
CBP ,R&C
6GPS AR150.1543 89,4451 981.4780 5.020 4.970 11406803,585 1151856.999 508.1128
CPB ,R&C
Check Points
Point No. Northing Easting Elevation Description
Reference 6GPS 1140803.637 1151057.€12 508.1434  CBP,REBAR ALUM CAP
Measure 6GPS 1146803,585 1151056.999 508.1120 CPB ,R&C
Delta -9.08511 -0.0123 -0.8314

Horizontal Distance: ©.8526
LN:115,0C:5,5D:981,478,HA:15@.,1543,2A:85,4451,HT:5.020,HR:4.970

Reference 8GPS 1139797.635 1151252.@18 546.2161  CBP,REBAR ALUM CAP
Measure  8GPS 1139797.687 1151251.984 546.2298 CBP ,R&C
Delta 8.0527 -0.e335 09,0137

Horizontal Distance: 8.0624
LN:175,0C:6GPS,SD:1625,360,HA:180.1121,ZA:87.5219,HI:5.110,HR:5.160
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File: I:\2016\16001.008 Engineering Survey\16001.38 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Trav2

Angle Balance Revised.txt 2/21/2@17, 9:5€:12 AM

Process Angle Balance Results

Thu Jan @5 16:06:31 2017

Raw File: I:\2016\16601.68 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
Coordinate File: T:\2016\16001.00 Engineering Survey\16€01.3@ NYSTA - Four Bridges\Drawings\Surv\CRD - Poin

Scale Factor: 1.00004446
Correct for Earth Curvature: OFF

Closure Results (Before Angle Balance)

Starting Point 2GPS: N 1141975.0774 E 1150937.1494 Z 483.0300

Closing Reference Point 6GPS: N 1146€803.6370 E 1151@857.€122 Z 508,1434
Ending Point 6GPS: N 1140863,5859 E 1151856.9999 Z 508.1120

Azimuth Of Error: 193°33'11"
North Error : -0.05110
East Error ; -9.01232
Vertical Error : -0.03138
Hz Dist Error ;. ©.85256

Sl Dist Error : 9.86122
Traverse Lines : 2
SideShots w

Store Points L

Horiz Dist Traversed: 1201.5120
Slope Dist Traversed: 1202.4509
Closure Precision: 1 in 22859.3

Starting Point 2GPS: N 1141975.0774 E 1150937.1494 Z 483.0296
Backsight Point 1GPS: N 1142010,2460 E 1152143.5290 Z 5€1.7608

Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev

No. Angle Angle Dist HT HT

Description

5 AR11@,1458 84,4434 220.9136 5.285 4.820 1141766.547 1150867.054 503.7375
CBP ,R&C

6GPS AR156,1543 89,4451 981.4780 5.020 4.970 1140803.585 1151856.999 508.1120
CPB ,R&C

Check Points

Point No. Northing Easting Elevation Description
Reference 8GPS 1139797.635 1151252.018 546.2161  CBP,REBAR ALUM CAP
Measure  8GPS 1139797.61€ 1151251.983 546.1984 CBP ,R&C
Delta -0.0250 -6.0348 -8.6177

Horizontal Distance: ©.0429
LN:175,0C:6GPS,SD:1025.360,HA:180.1121,ZA:87.5219,HI:5.1168,HR:5.108

Angle Balance

Angular Error: ©°80'e3,30" for 3 traverse sides

Adjusting Each Angle: @°0@'el.le"

Closure Results (After Angle Balance)

Starting Coordinates : N 1141975.0774 E 1150937.1494 Z 483.0300
Closing Reference Point 6GPS: N 1140863.6370 E 1151057.6122 Z 508.1434
Ending Coordinates : N 1140863.6370 E 1151057.0122 Z 508.1434

Azimuth OF Error: 96°00'e9"

North Error : 0.00000
East Error . 0.00000
Vertical Error : 0.00000
Hz Dist Error : ©.00000
S1 Dist Error : 0.00000
Traverse Lines : 2

SideShots
Total Hz Dist Traversed: 1201.51199
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File: I:\2016\16801.06 Engineering Survey\16601.36 NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Trav2

Angle Balance Revised.txt 2/21/2017, 9:50:12 AM

Total S1 Dist Traversed: 1202.45088

Closure Precision: 1 in 9999599

Point Horizontal Zenith  Slope Inst Rod Neorthing Easting Elev
No. Angle Angle Dist HT HT
Description
5 AR11@.1457 84.4434 220,9130 5.285 4.828 1141766.547 1150867.055 503.7375
CBP ,R&C
6GPS AR15@.1542 89.4451 981,4780 5.020 4,970 1140803.587 1151657.011 508,112
CPB ,R&C
Check Points
Point No. Northing Easting Elevation Description
Reference B8GPS 1139797.635 1151252.018 546.2161 CBP,REBAR ALUM CAP
Measure 8GPS 1139797.666 1151252.822 546.2298 CBP ,R&C
Delta 9.0313 0.0043 @.0137

Horizontal Distance: ©.0316
LN:175,0C:6GPS,SD:1025,360,HA:180,1120,7ZA:87.5219,HI:5.110,HR:5.160
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File: I:\2816\16001.60 Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\Reports\Site 1\Trav2

Compass Adjust Revised.txt 2/21/2017, 9:50:16 AM

Process Compass Results Thu Jan @5 160:07:12 2017

Raw File: T:\2016\16001.06 Engineering Survey\16001.30 NYSTA - Four Bridges\Drawings\Surv\Field Files\Site
Coordinate File: I:\2016\16001.0¢ Engineering Survey\16001.3@ NYSTA - Four Bridges\Drawings\Surv\CRD - Poin

Scale Factor: 1.00684446
Correct for Earth Curvature: OFF
Backsight Point 1GPS: N 1142016.246@ E 1152143.5290 Z 561.7608

Check Points

Point No. Northing Easting Elevation Description
Reference BGPS 1139797.635 1151252.018 546.2161 CBP,REBAR ALUM CAP
Measure  8GPS 1139797.665 1151252.018 546.2298 CBP ,R&C
Delta 0.0304 0.0000 0.0137

Horizontal Distance: ©.0304
LN:1?5,0C:GGPS,SD:1625.366,HA:189.1121,ZA:87.5219,HI:5.116,HR:5.160

Adjusted Elevation Comparison

Point# Original Z Adjusted Z Delta Z
5 583.737 503.737 0.000
6GPS 568,143 508.143 0.000

Compass Closure
Adjusted Point Comparison

Original Adjusted
Pointit Northing Easting Northing Easting Dist Bearing
5 1141766.548 1150867.054 1141766.548 1150867.054 0,000 N 96°€0'@0" E
6GPS 1140803.637 1151057,012 1140803.637 1151057.012 0,800 N 90°00'00" E
Point Horizontal Zenith  Slope Inst Rod Northing Easting Elev
No. Angle Angle Dist HT HT
Description
5 AR11©,1458 84.4434 220,.9247 5.285 4.820 1141766.547 1150867.054 503.7375
CBP ,R&C
6GPS AR15@,1539 89.4451 981.4785 5.02@ 4.97@ 1140803.637 1151657.012 568.1434
CPB ,R&C
Checl Points

Point No. Northing Easting Elevation Description

Reference 8GPS 1139797.635 1151252,618 546.2161 CBP,REBAR ALUM CAP
Measure 8GPS 1139797.665 1151252,0818 546.2298 CBP ,R&C
Delta 0.0304 ©.0000 0.0137

Horizontal Distance: ©0.0304
LN:175,0C:6GPS,SD:1625.360,HA:180.1121,ZA:87,5219,HI:5.110,HR:5.100
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VERTICAL CONTROL




D214386
New York State Thruway Authority
Design Phase |-V, Replacement of 8 Syracuse Division Bridges
Judd Road Bridge over Mainline (BIN 5512790)
Mile Post 240.48 in the Syracuse Division
Oneida 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 501.7608' on CBP 1 was used and applied to control points and
benchmarks set around the project area. Benchmarks CPBM1 through CPBM4,
CPBM7, CPBM8 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 a concrete jersey barrier corner then closing on CBP 1.

The total length of the first level run was 0.459 miles with a misclosure of
-0.001 ft. Using the formula 0.03 X the square root of K, the allowable
error was +/- 0.020 ft and the actual misclosure was 0.001 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 CPBM 2, a set L-cut on a concrete jersey
barrier, and ran from CPBM 3, set L-cut on a concrete jersey barrier
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through CPBM 1, a set L-cut on the northeast concrete bridge abutment
wall then closing back on CPBM 2.

The total length of the second level run was 0.224 miles with a misclosure
of -0.007 ft. Using the formula 0.03 X the square root of K, the allowable
error was +/- 0.014 ft and the actual misclosure was 0.007 ft. The
misclosure was within tolerance and the level run was then adjusted by
distributing the error equally to all the turning points.

The third level loop began at CPBM 1, a set L-cut on the northeast
concrete bridge abutment wall, then ran through CBP 4, a set rebar and
cap, then continuing through CPBM 7, a set X-cut in the top of a W-beam
guide rail post to close back on CPBM 1.

The total length of the third level run was 0.588 miles with a misclosure of
+0.008 ft. Using the formula 0.03 X the square root of K, the allowable
error was +/- 0.023 ft and the actual misclosure was 0.008 ft. The
misclosure was within tolerance and the level run was then adjusted by
distributing the error equally to all the turning points.

The fourth and final level loop began at CPBM 4, a set L-cut on the
southeast concrete bridge abutment wall, then ran through CBP 6, a set
rebar and cap continuing through CPBM 8, a set mag nail in a utility pole
then continuing to close back on CPBM 4.

The total length of the fourth level run was 0.575 miles with a misclosure
of -0.007 ft. Using the formula 0.03 X the square root of K, the allowable
error was +/- 0.023 ft and the actual misclosure was 0.007 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




Slope Distance Scale Factor:

Survey Fieldbook Benchmark List Report

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

Fieldbook: 1600130 Site 1
1.000000000000

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

Name

Northing

Easting

Elevation

Description

STA OIS

CPBM1

CPBM2

CPBM3

CPBM4

CPBM7

CPBMS8

1142011.0610

1141962.9545

1141843.4044

1141783.7108

1143524.7860

1140410.6405

1150816.5248

1150873.4123

1150848.0966

1150860.8110

1150869.0856

1151145.6548

500.888

486.544

486.055

505.078

483.007

515.9403

L-CUT ON CONC
ABUTMENT WALL

L-CUT ON CONCRETE
JERSEY BARRIER

L-CUT ON CONCRETE
JERSEY BARRIER

L-CUT ON CONCRETE
ABUTMENT WALL

X-CUT ON TOP OF W-
BEAM GRP

MAG NAIL SET IN UTP/
NM5

J STA 33+48.79, OS 28.53 L

J STA 31+94.38, OS 56.54 L

J STA 30+73.01,0S542.46 L

J STA 30+20.48, 0S 11.39 L

J STA 48+75.38, 0OS 12.33 R

J STA 16+22.04, OS 12.24 R
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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 1

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 1142010.2460  1152143.5290 501.7608 CBP REBAR ALUM CAP ML STA 22+06.89
ML STA 10+00.00
2GPS 1141975.0774  1150937.1494 483.0513 CBP REBAR ALUM CAP J STA 32496.20
2A 1141979.2509  1150760.5940 488.1228 CBS REBAR AND CAP
3 1142048.0880  1150809.1906 499.2507 CBP REBAR AND CAP J STA 33+73.52
3A 1142552.9085 1150690.6556 488.0586 CBS REBAR AND CAP
4GPS 1143047.6844  1150723.6303 483.8835 CBP REBAR ALUM CAP J STA 43+76.77
5 1141766.5477  1150867.0542 503.7375 CBP REBAR AND CAP J STA 30+06.20
6GPS 1140803.6370 1151057.0122 508.1434 CBP REBAR ALUM CAP J STA 20+24.73
7GPS 1143991.6359  1150986.1134 476.8522 CBP REBAR AND CAP J STA 53+56.54
8GPS 1139797.6351  1151252.0184 546.2161 CBP REBAR AND CAP J STA 10+00.00
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LEVEL LOOP NO. 1
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LEVEL LOOP NO. 2
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TRIMBLE 56
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 most advanced technology 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 oplional Trimble VISION™
technology, the Trimble S6 gives you the power to
see everylhing the instrument sees withoul a trip
back to the tripad. Direct your survey with live video
images an 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
yau'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 $6 Total Station aims and stays

on targel through windy weather, vibrations,
handling, and sinkage. Trimble SurePoint™
technology enables 1he Trimble S6 1o aclively
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
Targel ID capabilities, surveyors can choose the
type of target, passive or active, that best suils 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 56 locks onto a prism
in just seconds. Using a consumer grade GPS card
with Bluetooth receiver or your survey grade GNSS
in a Trimble I.5. rover configuration, GPS Search
uses GPS positioning at the roboiic 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 GNSS with
your robotic rod into a Trimble 1.S. Rover™, In
clear sky, enjoy the high productivity of GNSS
measurements. In obstructed areas, Trimble Access
seamlessly swilches 1o 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 1he best tool for the
jobsite conditions, aptimizing your productivity.

@ Trimble™




TRIMBLE 56
DR PLUS

PERFORMANCE
Angle measurement
BONSEEIVPR: on i bt e s S R Absolute encader with diametrical reading
Accuracy (Standard deviation based on DIN 18723) .. ........0cvvnvnnn T ..2" (0.6 mgon)
3°(1.0 mgon), or 5" (1.5 mgon)
Angle Display (least count) . . .............. G e SEEA S AT W .0.1" (0.01 mgon)
Automatic level compensator
e i R e e B e P R e e R N Centered dual-axis
DOONACT S o5, i s s s R S B A ... 05" (0,15 mgon)
Range..... e P g 4+ 5.4' (+100 mgon)
Dislance measurement
Accuracy (RMSE)
Prism mode
SUATAIL o oo i sna. S vori T MR R 2 mm + 2 ppm (0.0065 [t + 2 ppm)
Standard deviation according to 1S017123-4 . .............. 1 mm+ 2 ppm (0.003 ft + 2 ppm)
[ 1 ] [F— " e R A N R 4 mm + 2 ppm (0.013 ft + 2 ppm)
DR mode
Standard....... i 2 mm + 2 ppm (0.0065 ft + 2 ppm)
a1 71| e e o 1 S ot O S i 4 mm + 2 ppm (0.013 ft + 2 ppm)
Measuring time
Prism mode
Standard........... R e I e 2 ST 1.2 sec
WaACKING: oo s evevprsdesonssios 5 R B B R S RN PR RS 1 0.4 sec
DR mode
Standadd. . . ... T AR, A A R e e e b e 1R
Tracking ...... A L e Y S A T e Ao sie o A 0.4 sec
Range
Prism mode (under standard clear conditions'?)
o [ ]17) | B R R e P e bR e e e e AR 2500 m (8202 ft)
1prismLongRangemode .. .........coviiiiniiiineaa 5500 m (18,044 ft) (max. range)
Shortestrange .........covvveverrns e Oh B Saikr ) e S M e ... 0.2 m(0.65f1)
DR mode

MoYmal

White card (90% reflactive)® 1,300 m (4,265f) 1,300 m (4,265 ft) 1,200 m (3,937 ft)
Gray card (18% reflective)? 600 m (1,969 ft) 600 m (1,969 f) 550 m (1,804 ft)
Shortestrange ............. S R b e, TV 2EH)
DR Ranges (typically)
CORGIBIR, ... iovnas s bbb 54 Gl G R A 600 m-800 m (1968-2624 1)
o ooy L1111 (To] TR S s S 400 m-800 m (1312-2624 f1)
Motal CORSUCTION <o o s wn weam giovam v dnsnn s AT .. 400 m-500 m (1312-1640 )
LighE POtk v v e swwsisees - 400m—500m(1312—1958ﬂ]
Batkock v o ssrvais R i e . 300 m-400 m (984-1312 ft)
Reflective foil 20 T e eowniasronvin wiaimn R T S R 1000 m (3280 fi)
DR Extended Range Mode
White Card (90% reflective)®. . . ..o cvmenniiiiiiiiiiiaiiraes viee....2000 M-2200 m
Sray-Cand (18% refleCVER: .uimis srsamun vamimani b s e o £ 156 Sy o 900 m-1000 m
ASCURBEY iy e R R 'l(lmm+2ppm(ﬂ.033fl+2ppm)
Camera
Chip........ LR T 0 s T . T SRR e s Color Digital Image Sensor
) e o b b i 5 e o5 SUAB X 1536 pligls
Fo:ailength ....................... bR s e A ... 23 mm (0.07 f1)
Depthoffield . .......oovvnnenn Bmtomﬂmly(ga-iftto Infinity)
Fheld of VIBW . v vs s slumiia s ivn T e 165°x123°{13.3gon313790n)
[o11s 1 7| [0 ol | A S i et N b R e ... . d-step (1x, 2x, 4x, 8x)
57T 0 1 A P S 17 veriss s JAutomatic
BUERINESS & ovsieomimin et e sisissns, s e e ) | User-definable
& R LT e — e User-clefinable
Image storage..... S R e S ............Up102048x1536pixels
File format. ....... R R ey R e R JPEG

a9




GENERAL
SPECIFICATIONS

EDM SPECIFICATIONS
g B T i e Pulsed laserdiode 905 nm, Laser dass 1
Laser pointer coaxial (standard). .. ................ R AR s S T vev..... Laser class 2
Beam divergence
Hedzontal oo ammns R i O e S AL MO 4 ¢cm/100 m (0.13 fv/328 ft)
NERleal canue v e i e veveere... 8cm/100 m (0.26 ft/328 f1)
Atmospheric correction ............ e R e R ~130 ppm to 160 ppm continuously
Leveling
Circular level intribrach. . ............. R e e 8'/2 mm (84/0.007 ft)
Servo system .......... S e RN . ... .MagDrive servo technology, integrated
servo.!angle sensor electromagnetic direct drive
RTINSO i s oo e A A i 115 degrees/sec (128 gon/sec)
Rotation time Face 1toFace 2. ............. A R S R R R 2.6 sec
Positioning time 180 degrees (200 gan). . ... e e, 2.6 sec
Clamps and slow motions. ......... e e e e Servo-driven, endless fine adjustment
Centering
RO SN .o s oo v T e B T AR A A A G wmpas Trimble 3-pin
Optical plummet .. ........covvueeiinunn R S — Built-in optical plummet
Magnitlcatlonmorlesl focuslng T . 2.3%/0.5 m-infinity (1.6 ft-infinity)
Telescope
Magnification .............. S R S VRN SN SRRy S0 L e 1T 30x
INDBIIUITR. ;v i s S SN " 40mm{157in}
Field of view at 100 m (328 F1) ... .o .... 2.6 mat 100 m (8.5 fi at 328 fi)
Shorlestfarising- distanoe: i v verieree s 1.5 m (4,92 f)-infinity
lluminated ¢rosshair .. ........oovvnnnn R R R ++v.. .. Variable (10 steps)
TEANERERIEAN 5 ot ko 0 5000 Tt S siman ARt m e wiireneeriser... Notavailable in all models
Operaling temperalure, ..... D - —20 °C to +50 °C (-4 °F fo +122 °F)
DUst and Water PrOORNG. « o s s e omarse semes o g it s/ 4w e, s IP55
Homldiy e i svmedies s R A S R R R R ... 100% condensing
Power supply )
Internal battery .. ... ...ovvnnn. R e . Rechargeable Li-lon battery 11.1 V, 5.0 Ah
Operating time*
Oneinternal battery . .............ooneeinnn s A R S Approx. 6.5 hours
Three internal batteries in multi-battery adapter ... ............ R Approx. 20 hours
Robotic holder with one internal battery............... AT T T S e 13.5 hours
Operating time for video robotic®
Onebattery, .............. i UL R NESE e S e ao s tre el B AT il .... 5.5 hours
- Three batleries in mulll -battery adapter ............... T S S 17 hours
Weight _
Instrument (servo/Autolock). . . . . A R AT R T R .5.15 kg (11.35 |b)
Instrument (Robotic) . ................. S A R P e 5.25 kg (11.57 Ib)
Trimble CU controller. . ..o vvvvuvnneinenn. Mg e e ....04 kg (0.88 Ib)
Tribrach...... . B D7kg{1.54lb)
IDRRENEN BAYBIV 4:os onvvrmms aos comminsiin:s worawsiooe o o150 Soniss Ssisnis S0 000 HNT K014 035 kg (0.77 Ib)
Trunnion axis height ......... ‘ R L 196 mm (7.71 in)
Commmunicaton: e visais e iesiitas Saeer TR E LR e ... USB, Serial, Bluetooth®
SECUMY. ... o.ovvveveeenenuneauaane. ... Duallayer password protection; available on some models
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TRIMBLE 56

TOTAL STATION

arecision at 200 m (656 1) (Standard devl;

SO0 m=700 1

THIMBLE AUTHORIZED DISTRIBUTION PARTNER

N acquisition time

=acquisition tin

NORTH AMERICA
Trimble Navigation Limited
10368 Westmoor Drive
Westminster CO 80021
UsA

BATACLIEE
DATASHEET

WITH THE TRIMBLE MULTITRACK T

360 degrees (400 gor

EUROPE

Trimble Germany GmbH
Am Prime Parc 11
65479 Raunheim
GERMANY

or

. &3 Bluetooth

ASIA-PACIFIC
Trimble Navigation
Singapare Pty Limited
80 Marine Parade Road
#22-06, Parkway Parade
Singapore 449269
SINGAPORE

@ Trimble’!




KEY FEATURES

Advanced Trimhle R-Track technology
Unmatched GNSS tracking performance

Includes Trimble Maxwell 6 chlp with
220 channels

Remote configuration and access

Base and rover communications optlons
to suit any application

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
carrection signals, enabling extendad 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
avallable for customers well In advance of
Galileo system avallability"”, In support of
this plan, the new Trimble R8 GNSS |s capable
of tracking the experimental GIOVE-A and
GIOVE-B test satellites for signal evaluation
and test purposes,

FLEXIBLE SYSTEM DESIGN

The Trimble R8 GNSS receiver combines the
most comprehensive feature set into an
integratad and flexible system for demanding
surveying applications. The Trimble R8 GNS$

includes a built-in transmitfreceive UHF radia,

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

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 recelvers. Now you can assess
tha health and status of base receivers and
perform remote 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
8 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 aptional streamlined
workflows, Trimble Access further empowers
surveyors and survey teams for success, Now
1tis easler 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.

I Galiles Commerc/al Autharization

Recalver technalagy having Galllee capabiliiy to opevate In the

Gillfea frequancy bands and wsing Information from the Gallieo

system far future operational sateffites & restricled [n the publicly

avallable Galileo Opon Svrvice Signakin-Space Interface Contral

Document (GAL O5 S151CD) and fs ot currently autharized for

commeschal use.

Retelver technalogy that tracks tha GIOVEA and GIOVE-A test

satellites ures Information that k unesticted In the public domaln

In the GIOVE A s 8 Navigatlan Slgnak-in-Space Interface Conlrol
A et " -4

FRacalver having F GIOVE-
and B capabliity fs fntended for signal evaluation and test purposes.

2 For more information about Trimide and GNSS modernfzatian,
pleaso viiit httptwwwitrimble.comisry_new_era.shiml,

3 CeMular nicdem required.

@ Trimble. ||
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PERFORMANCE SPECIFICATIONS

Measurements

¢ Trimble R-Track technolagy

« Advanced Trimble Maxwell 6 Custom Survay GNSS chip with
220 channels

» High precislon multiple correlator for GNSS pseudorange
measurements

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

« Very low noise GNSS carrler phase measurements with <1 mm
precision In a 1 Hz bandwidth

« Signal-to-Nolse ratios reported in dB-Hz

= Proven Trimble low elevation tracking technology

= satellite signals tracked simultaneously:
- GPS: L1UA, L2¢, L2E (Trimble method for tracking L2FP), L5
- GLONASS: L1UA, L1F, L2CA (GLONASS M only), L2P
— SBAS: L1UA, LS
- Galileo GIOVE-A and GIOVE-B

Code differential GNSS positioning’
Horizontal, s e vavsrsrsissinsinnivinsinersen s 025 m + 1 ppm RMS

Vertical 7o siainnsns sevesiunaatens ceversen s 0,50 m + 1 ppm RVIS
WAAS differential positioning accuracy?. .. .. .+« typically <5 m 3DRMS
Statlc and FastStatic GNSS surveying'

Horlzontal, s v v o iviaisssnrnrsrsasssanssass 3mm+ 0.1 ppm RMS
Vertleal sy vvvnsnviriniininiisrsrs s 35 mm + 0.4 ppm RMS
Kinematic surveying'

Horizontalss o1 s iviniacaninsansrssnssnesssasa 10 mm+ 1 ppm RMS
NErEIRl s ey s e ey oy 20 mm + 1 ppm RMS
Initialization time® ... o v v i iiniein o oo typleally <10 seconds
Initialization rellability® . .. ..oovivvnneven v onnieo stypleally >89,9%

HARDWARE
Physical
Dimensions (WsH) i vvesieni i 19em x 112 em (7.5 Inx 4.4 In),
including connectors
Weight ++. 0«0 +2 1,34 kg (2,95 Ib) with internal battery, internal radio,
standard UHF antenna.
3,70 kg (8,16 Ib} entire RTK rover including
batterles, range pole, controller and bracket
Temperature®
Operating v v i evvanaiierans =40 °C to +65 °C (40 °F to +149 °F)
Storage ..seassiniasneasnsass =40 °Cto +75 °C (-40 °F to +167 °F)
b e i o O 100%, condensing
Water/dustpraof. . ..+ .+« . IP67 dustproof, protected from temporary
immersion to depth of 1 m (3,28 ft)

© 7005-2008 Trmbie Navigation Limited AN pights rererved. Timble and the Ghba & Trangle logo are trademasks
of Tilmks Havfgibken Himbted, regliered in the UnMed States o i Al cmfides. Aece, infogm fed Siveping,

Manyel, A-Track, Lign 3 Tilmbie e, VRS amd Web Ul are (avemahs of Trimble Mariga o
Limited. oty word i d by e Bhietooth 346, inc and any e of such maiks by
Tribie Havigstion Uindted b undr fleeras, All other fradfemarks are the property af thelt 64 etie oIS

PN OLIS41-072 (11108}

Shock and vibration. v v vvu i o0 s 00 o Tested and meets the following
ehwironmental standards:

Shockiis s Non-operating: Designed to survive a 2 m (6.6 i) pole

drop onto concrete, Operating: to 40 G, 10 msec, sawtaoth

Vibratlon .ccs vevsiins vevviare e o MIL-STD-810F, FIG514,5C-1
Electrical

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

o Rechargeable, removable 7.4 V, 2.4 Ah Lithium-len battery in internal
battery compartment, Power consumption is 3.2 W, In RTK rover
mede with internal radio. Operating times on internal battery:

— 450 MHz receive only option. . . v v v v evvrsvasarsin i s 58 hours’
— 450 MHz recelve/transmit option v v evvivenes evere 3.7 hours®
~ GSMIGPRS « 1 v 1 v vivasa P A bt o e gl 1

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

Communieations and Data Storage

» 3-wire serial (7-pin Lemo) on Port 1. Full RS-232 serlal on Part 2
{Dsub 9 pin)

o Fully Integrated, fully sealed internal 450 MHz receiver/transmitter
option:
— Transmit power; 0.5 W
~ Range®: 3-5 km typlcal / 10 km optimal

¢ Fully integrated, fully sealed internal GSMIGPRS option’

= Fully Integrated, fully sealed 2.4 GHz communlcations port
(Bluetooth®)?

« External cellphone support for GSM/GPRS/CDPD madems for RTK and
VRS operations

o Data storage on 57 MB Internal memory: 40.7 days of raw
observables (approx. 1.4 MB /Day), based on recording every
15 seconds from an average of 14 satellites

# 1 Hz, 2 Hz, 5 Hz, 10 Hz, and 20 Hz positioning

* CMR+, CMRx, RTCM 2.1, RTCM 2,3, RTCM 3.0, RTCM 3.1 Input
and Output

« 16 NMEA outputs, GSOF, RT17 and RT27 outputs, Supports BINEX and
smoothed carrier

I'Ammonm‘ Hahil ..-,buumnh lles chie ta muft fons, satefiita
and al i Ahyays fallovr mrprmm
2 nmndrmmmmmmm-m
3 May be affected by shgral mulig b and
satelliie geometry. y
4 M;yhlﬂmeﬂ'., heric conditions, tlgnal th, and sateliite
! iy Ik f ta ensure
highest quality.

5 nmmﬂn,amrtnmfmo-n 'C, {nternal batterles are rated to-20 *C.
& Varies with terraln and operating conditfonr.

7 Vailes with temperature.

\Vailes wﬂh rampu.ralmand wﬁ'-k-ndah rate,

9 ah

f ecific
Mﬂmmmrammmmmmmr
for more [nformation.

CeC
€3 Bluetooth’

Specifications subject ta changa without notice.

TRIMBLE AUTHORIZED DISTRIBUTION PARTNER

HORTH AMERICA EUROPE ASIA-PACIFIC
Trimble Engincering Trimble GmbH Trimble Navigation
& Construction Group Am Prime Parc 11 Singapore Pty Limited
5475 Kellenburger Road 65479 Raunheim = GERMANY 80 Marlne Parade Road
Daylon, Ohlo 45424-1039 ¢ USA  +49-6142-2100-0 Fhone #22-06, Parkwiay Parade
B00-538- 7800 (Toll Frec) +40-6142-2100-550 Fax Singapore 449269 « SINGAPORE
+1:937-245-5154 Phone +565-6348-2212 Phone
+1-937-233-9441 Fax. +65-6348-2232 Fax
@ Trimble. II
www.trimble.com
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LEICA digital levels at a glance

LEICA DNAO3 LEICA DNA10

Technical data
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 (

Electronic measurements:
with Invar staffs
with standard staffs
Optical measurements

Standard deviation distance
maasurement (electr.)

Range

Standard deviation height measurement per 1km
double-run (ISO 17123-2)

0.3mm 0.9mm
1.0mm 1.5mm
2.0mm 2.0mm !

1cm/20m (600ppm)

_Elactronic measurement 1.8m - 110m R
 Optical measurement | 5 from 0.6m ;
| Electronic measurement ! _ g

Resolution height measurement,  0.01mm, 0.0001ft, 0.0006inch | 0.1mm, 0.001ft |
Time for single measurement typically 3 seconds !

Measurement modes |

Measurement programs

Coding

Data storage
Internal memory
Backup

_O_Hi'lne operations i
Data axchange internal memory
| Telescope magnification |
Compensator

Type i e

Slope range ! G
Compensator setting accuracy

Display '
Battery operated
‘GEB111

GERIZE. . .
Battery adapter GAD39
Weight

Environmental conditions
Working temperature
Storage temperature
Dust/wator (IEC60628)

Humidity

Single, average, median, repeatad single measurements
Measure & Record, staff height/distance
BF, aBF, BFFB, aBFFB
Remark, Free cade, Quick code

6000 measurements or 1650 station
PCMCIA card {ATA-Flash/SRAM)
SRAM compatible with Omnidrive MCR4

GSl formatvia RS232
GSI8/GSI16/XML/flexIble formats

24x

_Pendulum compensator with magnetic damping
10N =
03" 0.8"
LCD, 8 lines at 24 characters |

150 $4M /IS0 1T

12h operation

24h operation i " Total Quality Management
Alkaline battery, 6x LR6/AAJAM3, 1.5V is our commitment to total

2,8k (inol, battery GEB111) l customer satisfaciion,

For more information about
our TQM program, ask

—20°Cto +60°C your local Leica Geosystems
-40°C to +70°C . agent.
P63

_86%, non condensing

eLca
Geosystems

Leica Geosystems AG
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(Switzerland)
Phone +41 71 727 31 31
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COMPUTER FILES




D214386
New York State Thruway Authority
Design Phase |-V, Replacement of 8 Syracuse Division Bridges
Judd Road over Mainline Mile Post 240.48 in the Syracuse Division
Oneida County

List of Computer Files

D214386_map_surv_base_site 1_3D.dgn
D214386_map_surv_points_site 1_3D.dgn
D214386_map_surv_dtm_site 1_3D.dgn
D214386_map_surv_text site 1_2D.dgn
D214386_map_surv_control_site 1_3D.dgn
D214386_map_surv_bridge deck_site 1.dtm
D214386_map_surv_existing ground_site 1.dtm
D214386_dat_surv_site 1.fwd

List of Field Files

1600130.csv
1600130SITE1A.csv
1600130SITE1B.csv
1600130SITE1C.csv
1600130SITE1D.csv
1600130SITE1E.csv
1600130SITE1F.csv
1600130SITE1G.csv
1600130SITE1H.csv
1600130SITE1l.csv
1600130SITE1J.csv
1600130SITE1K. csv
1600130SITE1S7.rw5
1600130SITE1S7A.w5
1600130SITE1S7C.w5
1600130SITE1S7D.rwh
1600130SITE1S7E.w5
1600130SITE1S7F.rwh
1600130SITE1S7G.rwb
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