Received

RECEIVED ‘
0CT 072015 OCT 08 2015
WILLIAMSON COUNTY, TEXAS . .
CHANGE ORDER NUMBER: _ 15 Round Rock (BY:_ o

1. CONTRACTOR: _ Hunter Industries, Ltd. Project: 13IFB00108

2. Change Order Work Limits; Sta. 217+00  to Sia. 321400 Roadway: {H 35 NBFR

3. Type of Change{on federal-aid non-exempt projecis}: Minor (Major/Minor) csJ

Number: 0015-09-128, atc.
4, Reasons: IF {3 Max. - In order of importance - Primary first)

5. Describe the work being revised: _

3F: County Convenience. Additlonal work desired by the County. This Change Order adds new Contract items and additional
quantities for the Installation of three permanent traffic counters to quantify traffic on the IH 35 northbound frontage road. The
counters are necessary to fulfilt the requirements for TxDOT o reimburse Williamson County in accordance with the Pass Through
Financing Agreement No. PT2010-006-01. This Change Order is eligible for FHWA reimbursement.

6. Work to be performed in accordance with ftems: See attached, including general notes.

7. New or revised plan sheet(s) are attached and numbered: 2, 162A-E, 194A-D

8. New Special Provisions/Specifications to the contract are attached: Yes O No

9. New Special Provisions to ltem _N/A No. _NI/A New Special Specification Iltems WC 620, 6011, 6013, WC 107 and
WC 108 _,

Each signatory hereby warrants that each has the authority to execute this Change Order (CO).

The contractor must sign the Change Order and, by doing 50, agrees fo warve The following Information must be provided

any and ail claims for additional compensalion due lo any and ail other

expanses, addiliongl changas for time, overhead and profit; or loss of . : 5
ompensation as a result of this chengs, Time Ext. #: N/A Days added on this CQ: 0

Amount added by this change order: $60,567.98
THE CON

Date \O -l -5

TyedrPrinted Name (C ARTE 2. SO TOrE
TypediPrinted Tite | S TiAATCR.

R DED FOR EXECUTION:

/9 %,1 County Commissioner Precinct 1 Date
f.é, (q,f%& APPROVED REQUEST APPROVAL
Déte O

Project Manager

County Commissioner Precinct 2 Date
____NiA APPROVED REQUEST APPROVAL
Design Engineer Date a O
v /
County Commissioner Precinct 3 Date
1 7}/ 7,
y / s 420/; APPROVED REQUEST APPROVAL
g Pfogram Manager,” ;'/ Date 0 (]
Design Engméers Seal:
County Commissioner Precinct 4 Date
APPROVED REQUEST APPROVAL
See Attached Plan Sheets u O
County Judge Date
APPROVED
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CHANGE ORDER REASON(S) CODE CHART

1. Design Error or Omission 1A. Incorrect PS&E
1B. Other
2. Differing Site Conditions 2A. Dispute resolution (expense caused by conditions and/or resulting delay)

(unforeseeable)

2B.

Unavailable material

2C. New development (conditions changing after PS&E completed)
2D. Environmental remediation
2E. Miscellaneous difference in site conditions (unforeseeable)(ltem 9)
2F. Site conditions altered by an act of nature
2G. Unadjusted utility (unforeseeable)
2H. Unacquired Right-of-Way (unforeseeable)
2l.  Additional safety needs (unforeseeable)
2J. Other
3. County Convenience 3A. Dispute resolution (not resulting from error in plans or differing site conditions)
3B. Public relations improvement
3C. Implementation of a Value Engineering finding
3D. Achievement of an early project completion
3E. Reduction of future maintenance
3F. Additional work desired by the County
3G. Compliance requirements of new laws and/or policies
3H. Cost savings opportunity discovered during construction
3l.  Implementation of improved technology or better process
3J. Price adjustment on finished work (price reduced in exchange for acceptance)
3K. Addition of stock account or material supplied by state provision
3L. Revising safety work/measures desired by the County
3M. Other
4. Third Party Accommodation 4A. Failure of a third party to meet commitment
4B. Third party requested work
4C. Compliance requirements of new laws and/or policies (impacting third party)
4D. Other
5. Contractor Convenience 5A. Contractor exercises option to change the traffic control plan
5B. Contractor requested change in the sequence and/or method of work
5C. Payment for Partnering workshop
5D. Additional safety work/measures desired by the contractor
5E. Other
6. Untimely ROW/Utilities 6A. Right-of-Way not clear (third party responsibility for ROW)
6B. Right-of-Way not clear (County responsibility for ROW)
6C. Utilities not clear

6D.

Other




Williamson County Pass Through Financing

IH 35 Northbound Frontage Road
Williamson County Project No. 13IFB00108

Change Order No. 15

Reason for Change

The IH 35 Northbound Frontage Road project is part of the Pass Through Financing
Program between Williamson County and TxDOT. TxDOT is to reimburse Williamson
County for a portion of the project costs based on the number of vehicles that travel the
completed roadway, in accordance with the Pass Through Financing Agreement No.
PT2010-006-01. This Change Order adds new Contract items and additional quantities
for the installation of three permanent traffic counters that will quantify the number of
vehicles that travel on the IH 35 northbound frontage road from north of Westinghouse
Road to just south of SH 29.

Following is a summary of new items required for this Change Order. This Change
Order is eligible for FHWA reimbursement.

ITEM DESCRIPTION QTY | UNIT
610-WCO01 | INS RVSD POLE ASSEM (40’)(SHOE BASE) 3.0 EA
RADAR VEHICLE SENSING DEVICE (SOLAR
WC107-001 | povvery 3.0 EA
ASSIST TRAFFIC COUNTER PROVIDER WITH
999-032 | |\STALLATION OF COUNTER ASSEMBLIES 1.0 LS

This Change Order results in a net increase of $60,567.98 to the Contract amount, for
an adjusted Contract total of $20,057,152.33. The original Contract amount was
$18,690,161.52. As a result of this and all Change Orders to-date, $1,366,990.81 has
been added to the Contract, resulting in a 7.3% net increase in the Contract cost. No
additional days will be added to or deducted from the Contract as a result of this
Change Order.

HNTB Corporation

James Klotz, P.E.



Claﬂon Weber

From: Carter Stone <carter@hunterind.com>

Sent: Monday, September 28, 2015 7:28 AM

To: Clayton Weber

Cc: Gary Tackert; Andy Ajas <AAjas@levycompany.com>

Subject: FW:IH 35 FR: RE: field change - traffic counters (Levy Job #347)
Clayton,

Spoil removal is included. Hunter will reseed if necessary.

Carter Stone

Estimator
Hunter Industries, L.td.

(512) 353-7757 (Office)
(512) 353-7482 (I'ax)
(512) 393-9674 (Cell)

From: Andy Ajas [mailto:AAjas@levycompany.com]

Sent: Friday, September 25, 2015 1:57 PM

To: Carter Stone

Cc: Gary Tackert; Maury Milliorn

Subject: FW: IH 35 FR: RE: field change - traffic counters (Levy Job #347)

Carter —

We can remove our spoils and our pricing reflects that. However, we’ve made no allowance for any reseeding. Don’t
think it will be a big deal as we are only installing foundations (no conduits), but if needed we do not include reseeding.

Thanks,
Andy

From: Clayton Weber [mailto:cweber@HNTB.com]

Sent: Friday, September 25, 2015 1:10 PM

To: Carter Stone <carter@hunterind.com>

Cc: Gary Tackert <gtackert@hunterind.com>; Andy Ajas <AAjas@levycompany.com>
Subject: IH 35 FR: RE: field change - traffic counters (Levy Job #347)

Typically there is some cost included for the clean up of spoils, reseeding, etc. | did not see it in the pricing. Is it
included.

Clayton K. Weber
Construction Manager

Main (512) 744-9082  Cell (512) 539-9342

HNTB CORPORATION
14 Galloping Rd., Round Rock, Texas 78681 | www.hntb.com

¥ 100+ YEARS OF INFRASTRUCTURE SOLUTIONS
1



From: Carter Stone [mailto:carter@hunterind.com]

Sent: Thursday, September 24, 2015 2:07 PM

To: Clayton Weber

Cc: Gary Tackert; Andy Ajas <AAjas@levycompany.com>
Subject: FW: field change - traffic counters (Levy Job #347)

Clayton,

Please see attached proposal per your request. Hunter requests 5% markup. This work will require 12-14
weeks lead time for the production and delivery of materials.

Carter Stone
IEstimator
: i
Hunter Industries, Ltd Liem o
................................ H1b-2029 4, 560.00
(512) 353-7757 (Office) 610-wcol 6, 388.59
(512) 353-7482 (Fax) W C107-001 Hb, 735,20
(512) 393-9674 (Cell) W
J L
X 0.05

— M-om 4 2,00 (B%h Markup)
From: Andy Ajas [mailto:AAjas@levycompany.com
Sent: Thursday, September 24, 2015 1:38 PM

To: Carter Stone 57, 5%2.14
Cc: Harry Levy; William Calame; Maury Milliorn 2%%‘-[ 19

Subject: field change - traffic counters (Levy Job #347) 4 m Total Cod

Carter —
See attached field change price proposal for approval. Lead-time on the polesis 12-14 weeks.

Thanks,

Andy Ajas, P.E.
The Levy Company
210-497-4500 Ext. 209
210-787-2361 Direct
210-653-2835 Fax

This e-mail and any files transmitted with it are confidential and are intended solely for the use of the individual or entity to
whom they are addressed. If you are NOT the intended recipient and receive this communication, please delete this
message and any attachments. Thank you.



EVY
&)MPANY

P.O. Box 160801
San Antonio TX 78280-3001
210.497.4500 phone
210-653-2835 fax

September 24, 2015

Mt. Carter Stone
Hunter Industsies

Re: Williamson County IH 35 NBFR
Control No. 0015-08.-128
Levy Job #2013-347
Field Change — Traffic Counters

Dear Mr. Stone:

We offer the attached field change pricing to install permanent traffic counters along the IH 35 NBFR in
accordance with the plans & specs provided. We do not include concrete riprap atound RVSD poles, if
riprap is required. The attached summary table shows a quantity overrun to one existing bid item and
includes pricing for two new bid items associated with this work.

Sincerely,

MA/
Andy Ajas, PE.
The Levy Company, LP
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COUNTY:

PROJECT:

CSJ NO.

LEVY COMPANY JOB NO.
FIELD CHANGE:

ITEM:
QTy:

THE LEVY COMPANY, L.P.

Williamson County IH 35 NBFR
PTF 2013(192)

0015-08-128

2013-347

Traffic Counters

DATE: 9/24/15
INS RVSD POLE ASSEM (40" SHOE BASE)

3 EA

PRICING BREAKDOWN

MATERIAL QUANT UNIT COST AMOUNT
40" shoe base light pole assm (no lum arm) 3 EA % 1,275.00 [ $ 3,825.00
$ R
Sub Total $ 3,825.00
25% Compensation 5 956.25
Total Material $ 4,781.25
LABOR HRS AVER RATE AMOUNT
Foreman 6! 3§ 20.00 | § 120.00
Leadman 6] § 13.75 | § 82.50
Laborer 6] § 11751 % 70.50
Raw Labor $ 273.00
55% Insurance & Taxes g 150.15
25% Compensation $ 68.25
Total Labor $ 491.40
EQUIPMENT HRS AVER RATE AMOUNT
Pick-up Truck 1-ton diesel crew 6{ % 15,73 | % 94.38
Boom Truck : 6l § 7147 [ § 427.02
Haul Truck 6] § 64.24 | § 385.44
Trailer - float 6l § 1059 | § 63.54
3 N
Sub Total $ 970.38
15% Compensation $ 145.56
Total Equipment 3 1,115.94
SUBCONTRACTORS QUANT UNIT UNIT PRICE AMOUNT
$ :
Sub Total q -
5% Compensation $ -
Total Subconkractor 3 -
FIELD CHANGE TOTAL : $ 6,388.59
ITEM QUANT UNIT UNIT PRICE AMOUNT
iNS RVSD POLE ASSEM (40Y(SHOE BASE) 3 EA $ 2,129531% 6,388.59




THE LEVY COMPANY, L.P.
COUNTY: Williamson County IH 35 NBFR
PROJECT: PTF 2013(192)
CSJ NO. 0015-08-128
LEVY COMPANY JOB NO. 2013-347
FIELD CHANGE: Traffic Counters
DATE: 9/24/15
ITEM: RADAR VEHICLE SENSING DEVICE
QTyY: 3 EA
PRICING BREAKDOWN
MATERIAL QUANT UNIT COST AMOUNT
RVSD assembly w! cell modem 3 EA b 10,350.00 | § 31.050.00
2" LB fittings 6 EA b 31881 % 191.28
mounting hardware 3 EA b 2500 % 75.00
$ N
Sub Total 3 31,316.28
25% Compensation $ 7.828.07
Total Material $ 39,145.35
LABOR HRS AVER RATE AMOUNT
Foreman 39| % 20001 % 780.00
Leadman 39| % 13.751% 536.25
Laborer 39| % 11.75 1 § 458.25
Raw Labor b 1,774.50
55% Insurance & Taxes $ 975.98
25% Compensation 3 443.63
Total Labor $ 3,194.10
EQUIPMENT HRS AVER RATE AMOUNT
Pick-up Truck 1-ton diesel crew 391 8 16.73 | § 613.47
Bucket truck - Versalift 391 § 58.55 | § 2,283.45
Flatbed Truck - diesel 4x2 39| % 2373 (% 925.47
3 N
Sub Total $ 3,822.39
15% Compensation $ 573.36
Total Equipment 3 4,395.75
SUBCONTRACTORS QUANT UNIT UNIT PRICE AMOUNT
$ N
3 -
Sub Total $ -
5% Compensation $ -
Total Subcontractor $ -
FIELD CHANGE TOTAL % 46,735.20
ITEM QUANT UNIT UNIT PRICE AMOUNT
RADAR VEHICLE SENSING DEVICE 3 EA $ 15,578.40 | § 46,735.20




Quotation

Union Metal

To: The Levy Company Proj. Williamson

ATTN: Andy Proj. # change order
Date: September 22, 2015

QTY: Description Unit Pr. Extd.

3 ea. RDILAM{TY SA)40 $1,275 $3,825.00
35' pole, no lum arm

Levy job 347

Total $3,825.00

TXDOT specifications
galvanized finish
anchor bolts included
freight allowed

Estimated ship date is 12-14 weeks after release to production.

Freight prepaid and allowed.

Contact Union Metal for details of warranty or visit our website."
www.unionmetal.com

2878 Bump Gate Rd Pipe Creek, TX 78063 (830)535-4768 phone

This information is considered confidential and is intended only for the use of the addressee.

It may contain information that is priviledged, confidential and exempt from disclosure under applicable law.

Unicon Metal Corp [UMC] - Terms and Conditions

1. TAXES, TITLE , SHIPPING. Prices do not include any applicable sales, use, exclse, GST, VAT, or similar tax except as specifically




W TWINCREST TECHNOLOGIES Quotation

To: The Levy Company, L.P. DATE: 09/23/15
P. O. Box 160801 Re: Williamson Co
San Antonio, TX 78280 Delivery: 30-45 days ARO
(210) 497-4500 (210) 653-2835 Terms: Net 30 WAC
bids@levycompany.com Shipping: FOB Destination

Quote #: 3103-L.

item Qty Description Unit TOTAL

1 3 |RVSD Assembly cfo: 9,850 29,550
- Wavetronix HD Sensor
- Sensor Mounting Bracket
- 40" Pigtail
- Click 260 On Din Rail
Solar Assembly clo:
- Solar Panel
- Panel Mounting Assembly
- PresWired Solar Caontroller Panel with Breakers
- 3ea MKBG27 Batteries
- Interconnect Cable Assembly
Celi Modem Assembly c/o:
- Cellular Modem
- Antenna Assembly
- 3 Months Cell Service

2 3 linstallation Assistance ($/day) - 3 Days Estimated 500 1,500

TOTAL [ § 31,050

This guotation is good for 30 days. If you have any questions, please call 817-539-2200.

THANK YOU FOR YOUR BUSINESS!

P.O. Box 34716 Fort Worth, TX 76162 (817) 539-2200



EQUIPMENT |
—— WATCH¢

www.equipmentwatch.com

Rental Rate Blue Book® August 18, 2010

On-Highway Light Duty Trucks
Miscellangous Models

Size Class:
100 - 199 HP

Configuration for On-Highway Light Duty Trucks

Power Mode Diesel Cab Type
Axle Configuration 4X4 Ton Rating
Horsepower 185.0

Blue Book Rates
* FHWA Rate is equal io the monthly ownership cost divided by 176 plus the hourly estimated opet.

Ownership Costs Estimated FHWA Rate**
Operating Costs
~Monthly Weekly Dally Hourly Hourly
Published Rates $1,070.00 $300.00 “$11.00 $10.35 $16.43
Adjustments
gfﬁl%r; {Texas: ($92.02) ($25.80) {$0.95)
Model Year (2006: ($31.30) (38.77) {$0.32)
96.8%)
Ownership (100%) - - -
Operating (100%} -
Total: $946.68 $9.73 $10.35 $15.73
Rate Element Allocation
Element Percentage Value
Depreciation (ownership) 57% $609.90/ mo
Overhaul {ownership} 26% $278.20 / mo
CFC (ownership) 7% $74.90 f mo
Indirect (ownership) 10% $107.00/ mo
Fuel (operating) @ $3.08 i 70% $7.21/hr

Revised Date: 2nd Half 20%

All material herein ® 2003-2010 Penton Media, Inc. All rights reserved, Page 1 of 1




EQUIPMENT j
b PTG H

www.equipmentwatch.com

Rental Rate Blue Book®
National Crane 560C {disc. 2001}

Telescopic Cranes For Truck Mounting

August 20, 2009

Size Class:

Max, Lift Capaclty: 24,001 - 30,000 Ibs
Weight:

13,860 Ibs,

Configuration for 560C

Power Mode Hydraulic Maximum Boom Length
Lift Capacity 30,000 Ibs

Blue Book Rates

** FHWA Rate is equal to the monthly ownership cost divided by 176 pfus the hourly estimated cperating-cost.

Ownership Costs Estimated FHWA Rate**
. Operating Costs
Monthly Weekly Hourly Hourly
Published Rates $2,510.00° $705.00 §7.10 $21.36
Adjustments
Reglon (100%) - - -
Mode! Year (100%) - - -
Ownership {(100%) - . -
Operating (100%) 2 -
Total: $2,510.00 $175.00 $26.00 ) $7.10 $21.36

Rate Element Allocation

7 7/:.445/2.

Elemeant - Percentage Value
Depreciation {ownership) 45% - $1,129.50 / mo
Qverhaul (ownership) 38% $953.80 / mo
CFC {ownarship) 10% . §251.00/mo
7% $175.70 f mo

Indirect {ownership)

Fuel (operating) Fuel cost data is not available for these rates.

All material herein © 2003-2009 Penton Medla, Inc. All rights reserved. Page 10of 1




EQUIPMENT
e WATC H-

www.equipmentwatch.com

Rental Rate Blue Book® August 18, 2010

On-Highway Truck Tractors
Miscellaneous Models

Size Class:
Gross Vehicle Weight: 33,001 - 45,000 GVW

Configuration for On-Highway Truck Tractors

Power Mode Diesel Axle Configuration
Maxdimum Gross Vehicle Weight 35,000 lbs Harsepower

Equipment Notes: Non-Sleeper Cab

Blue Book Rates
** FHWA Rate is equal $o the monthly ownership

Ownership Costs Estimated FHWA Rate**
Operating Gosts
Monthly Weokly Daily Hourly Hourly
Published Rates  ~ $2,890.00 $810.00 $205.00 $36.35 $52.77
Adjustments y
519'%:% (T e;(as. {$248.54) ($69.66) {$2.67)
Model Year (2002: ($272.07) ($76.26) ($2.92)
89.7%)
Ownership (106%) - - -
Operating (100%) - -
Total: $2,369.38 $168.07 $25.41 $36.35 . $49.81
Rate Element Allocation
Efement Percentage Value
Depreciation {ownership) 49% $1,416.10/ mo
Overhaul (ownership) 32% $924.80/mo
CFC {ownership} 7% $202.30 I mo
Indirect {ownership} 12% $346.80 /mo
) 68% $24.83 /hr

Fuel (operating) @ $3.08

| 'ﬁ/&mz %/ /”WW

All material herein © 2003-2010 Penton Media, inc. All righis reserved. Page 10of 1




EQUIPMENT
 WATCH:

wnw.equipmeniwalch,com

Rental Rate Blue Book®

On-Highway Truck Tractors .
Miscellaneous Models

" August 18, 2010

Size Class:
Gross Vehicle Welght: 60,001 GVW & Qver

Configuration for On-Highway Truck Tractors

Axle Configuration
Haorsepower

Diesel
75,000 lbs

Power Mode
Maxtmum Gross Vehicle Weight
Equipment Notes: Non-Sleeper Cab

Blue Book Rates
** FHWA Rate is equal to the monthly ownership cost divided by 176 plus the hourly estimated oparati

Ownership Costs Estimated FHWA Rate™
Operating Costs
Monthly Weekly Daily Hourly Hourly
Published Rates $3,900.00 $1,0980.00 $275.00 $46.15 $68.31
Adjustments
Region (Texas: {$335.40) (593.74) {33.53)
91.4%)
Model Year (2000: {$381.41) {$106.60) ($4.01)
89.3%)
Ownership (100%) - - -
Operating (100%) -
Total: $3,183.19 $889.56 . $224.46 $33.46 $46.15 $64.24
Rate Element Allocation
Element Percentage Value
Depreciation {cwnership) 49% $1,911.00/mo
Overhaul (ownership} 32% $1,248.00 /ma
CFC (ownership) 7% $273.00/ mo
Indirect (ownership) 12% $468.00 / mo
Fuel {cperating) @ $3.08 65% $30.18/hr
Revised Date: 2nd Half 20
All material herein © 2003-2010 Panton Media, Inc. All rights reserved. Page 1 of 1
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Float Trailers
Miscellanecus Models

Size Class:
All

Configuration for Float Trailers

Number of Axles 2 Number of Tires
Deck Length 40.0 ft Capacity
Blue Book Rates

** FHWA Rate is equal to the monthly ownership cost divided by 176 plus the hourly estimated oper.

Ownership Costs Estimated FHWA Rate* .
Operating Costs H
Monthly Weekly Daily Hourly Hourlj
Published Rates $1,125.00 $315.00 $79.00 $5.30 $11.62
Adjustments
ékggl%; (Texas: ($148.50) {$41.58) ($10.43} ($1.58)
Model Year {2006: ($44.92) (512.58) ($0.48)
95.4%)
Ownership (100%) - - -
Operating (100%) -
Total: $931.58 $260.84 $3.94 $5.30 $10.59
Rate Element Allocation
Element Percentage Value
Depreciation (ownership) 45% $506.25 / mo
Qverhaul (ownership} 34% $382.50 / mo
CFC (ownership) 7% $78.75 / mo
Indirect (ownership} 14% _ $157.50 / mo

Fuel {operating) Fuel cost data is not avaitable for these raies.

Revised Date: 2nd Half 201Q

Alf material herein © 2003-2010 Penton Media, inc. All rights reserved. Page 1 0f1
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Articulating Boom Aerlal Lifts For Truck Mounting
Miscellaneous Models

Size Class:
Max Platform Height: 31 - 40 ft

GConfiguration for Articulating Boom Aerial Lifts For Truck Mounting

Maximum Platform Height 3t-401 Boom Configuration
Material Handling Yes Platform Capacity (1 Man)

Equipment Notes: All models listed are insutated and have 360 degree turniable rotation.

Blue Book Rates

** FHWA Rate is equal to the monthly ownership cost divided by 176 plus the hourly estimated oper@ﬂhgg 0 :ft h
Ownership Costs Estimated FHWA Rate™
Operating Costs
Monthly Weekly Hourly Hourly
Published Rates $1,300.00 ' $365.00 “$14.00 $2.65 $10.04
Adjustments
Reglon (Texas: ($137.80) {$38.69) ($1.48)
89.4%)
Model Year (2002: ($90.65} ($25.45) ($0.98)
92.2%)
Ownership (100%) - - -
Operating (100%) -
Total: $1,071.55 $300.86 $75.00 $11.54 $2.65 $8.74
Rate Element Allocation
Element Percentage Value 7 7?’(4%2
Depraciation (ownarship) 64% $832.00/ mo
Overhaul {ownership) 19% $247.00 /mo
CFC (ownership) 9% $117.00/ mo
Indirect (ownership) 8% $104.00/ mo

Fuel (operating) Fue! cost data is not avaflable for these rates.

All material herein ® 2003-2010 Penton Media, Inc. All rights reserved. Page 1 of 1
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On-Highway Truck Tractors
Miscellaneous Models

Size Class:
Gross Vehicle Weight: 33,001 - 45,000 GVW

Configuration for On-Highway Truck Tractors

Power Mode Dlesel Auxle Configuration
Maximum Gross Vehicle Weight 35,000 ths Haorsepower

Equipment Notes: Non-Sleeper Cab

Blue Book Rates Y
* EHWA Rate is equal to the monthly ownership cost divided by 176 plus the haurly esfimated operating cost. ~
&

Ownership Costs Estimated FHWA Rate**
Operating Costs
Monthly Weekly Daily Hourly Hourly
Published Rates $2,800.00 $810.00 $205.00 “$31.00 $36.35 $52.77
Adjustments
Region {Texas: ($248.54) ($69.68) (817 {$2.67}
B1.4%)
Model Year {2002: ($272.07) ($76.26) (52.92)
B9.7%)
Ownershlp (100%) - -
QOperating (100%) -
Total: $2,369.39 $25.41 $36.35 $49.81
Rate Element Allocation
Element Percentage Value
Depreciation (ownership) 49% $1,416.10/mo
Overhaul {ownership) 32% $924.80 / mo
CFC (ownership} 7% $202.30 / mo
Indirect (ownership) 12% $346.80/ mo
Fuel (operating) @ $3.08 68% $24.83 /hr

Revised Date: 2nd Half 20

%%f/&/f %f’ / %/42‘?%

All material hereln © 2003-2010 Penton Media, Inc. All rights reserved, Page 1 of 1
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On-Highway Flatbed Trucks
Miscellaneous Models

Size Class:
Gross Vehicle Weight: 19,501 - 26,000 GVW

Configuration for On-Highway Flatbed Trucks

Power Mede Diesel © Axle Configuration
Maximum Gross Vehicle Weight 20,000 fbs Horsepower

Biue Book Rates -
* FHWA Rate is equal to the monthly ownership cast divided by 176 plus the hourly estimated operating

S

Ownership Costs Estimated FHWA Rate**
Operating Costs
Monthly Woeekly Daily Hourly Hourly ‘
Published Rates $1,345.00 $375.00 $94.00 $17.60 $26.24
Adjustments
Region (Texas: ($115.67) {$32.25) ($1.20)
91.4%)
Modef Year {2002: ($151.21) {$42.16) ($1.57)
87.7%)
Ownership (100%) - - -
Operating (100%) -
Total: $1,078.12 $300.59 $11.23 ) $17.60 $23.73
Rate Element Allocation
Element Percentage Value
Depreciation (ownership) 50% $672.50/mo
Overhaul {ownership} 29% $390.05 f mo
CFC (ownership) 8% $107.60/ mo
Indirect {ownership} 13% $174.85/mo
Fuel {operating) @ $3.08 69% $12.07 7 hr
Revised Date: 2nd Haif 201\ %
All material herein © 2003-2010 Penton Media, Inc. All rights reserved. Page 1of 1




IH 35 NORTHBOUND FRONTAGE ROAD

PERMANENT TRAFFIC COUNTERS
REQUEST FOR PROPOSAL

GENERAL CONDITIONS

1. PURPOSE AND LOCATIONS

a) Purpose : The County’s goal is to accurately count amounts of vehicle traffic on roadways. The
County seeks proposals from firms that are trained, experienced, and qualified in providing,
installing, and servicing permanent traffic counters.

b) Location : Three permanent traffic counters are needed along the IH 35 Northbound Frontage Road
between Westinghouse Road and State Highway 29.

2. SCOPE OF WORK

It is the intent of this contract to provide permanent traffic counters for Williamson County. The
contractor shall provide traffic counters as described herein including all labor, supplies, materials, and
equipment, and must meet all specifications and plans listed in this Request for Proposal.

3. ITEMS and PRICING

Proposal Items will include the following:

Description Unit
Quantity | Measure

Drill Shaft (Rdwy Ill Pole) (36 IN) 24 LF
Ins RSVD Pole Assembly (40’) 3 Each
Assist Traffic Counter Provider with Installation of Counter Assemblies 1 LSUl:T:np
Radar Vehicle Sensing Device Assembly 3 Each
Radar Vehicle Sensing Device (RSVD) 3 *
Surge Protector 3 *
40’ Pigtail 3 *
Cabinet with Mounting Bracket 3 *
Wireless Modem 3 *
Modem Cable 3 *
Solar Assembly 3 *
Battery (Valve-Regulated, Gelled-Electrolyte Battery, MK Battery 8G31 or pre-approved equal) 9 *

*Subsidiary to RVSD Assembly

RVSD Assembly consists of installation of one (1) Radar Vehicle Sensing Device, one (1) Surge
Protector, one (1) 40’ Pigtail, one (1) Cabinet with Mounting Brackets, one (1) Wireless Modem, one (1)
Modem Cable, one (1) Solar Assemblies, and three (3) Batteries, including all materials, equipment,
labor, tools, and incidentals to complete the assembly and testing in accordance with the plans and
specifications.

PERMANENT TRAFFIC COUNTERS
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4. GOVERNING SPECIFICATIONS AND PLANS

GOVERNING SPECIFICATIONS
The following specifications will be applicable to this project and are identified as follows:

ITEM 416 Drilled Shaft Foundations

ITEM 432 Riprap

ITEM 610 Roadway lllumination Assemblies

ITEM WC-620 Electrical Conductors

ITEM 6011 Testing, Training, Documentation, Final Acceptance, and Warranty

ITEM 6013 Electronic Components

ITEM WC 107 Radar Vehicle Sensing Device (RVSD) — Solar Powered with Cell Modem
Communication

ITEM WC108 Surge Suppression Model

PLANS

Index of Sheets
Plan Sheets for the Construction of Radar Vehicle Sensing Devices
Plan Sheets for the Construction of Poles, Pole Foundations and RVSD

5. GENERAL NOTES

Install Solar Panel. Orient the solar panel for optimum exposure to sunlight (face to the south). Prior to
installation, check the location to ensure there is not overhead obstruction that would block the solar
panel from receiving full sunlight.

Install RVSD. Orient RVSD per manufacturer’s requirements.

Install Battery Cabinet, Batteries, Equipment Cabinet, Cables, Surge Protector, Modem and Mounting
Brackets

Install wireless modem and surge protector.

Pull cables in pole and cabinets. Verify all cables are installed correctly and connected to appropriate
equipment.

Configure sensor, wireless modem and data collector for communication over wireless network to
Williamson County Central Maintenance Facility.

Set up cell phone service under name provided by Williamson County. The contractor will pay for
service until the installation is completed and Williamson County take ownership.

Verify the system is complete and functional per manufacturer’s specifications.

Provide testing, training, documentation, final acceptance and warranty per Special Specification 6011.

Meet weekly with the Engineer to notify him or her of planned work for the upcoming week.

Equip all construction equipment in roadway work with a permanently mounted 3600 revolving or strobe
warning light with amber lens. Light will have a minimum lens height and diameter of 5 in. and mounting
height of not less than 6 ft. above the roadway surface and be visible from all sides. Attach at each side
of the rear end of the construction equipment an approved orange warning flag mounted not less than 6

ft. above the roadway surface.

PERMANENT TRAFFIC COUNTERS
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Overhead and underground utilities exist in the vicinity of the project. The exact location of underground
utilities is not known. Contact the Texas Excavation Safety Systems (TESS) or DIG TESS at 1-800-
344-8377 or the area utility companies for exact locations at least 48 hours before commencing any
work that might affect present utilities.

Remove all litter, construction debris and surplus material on the right of way within the project limits to
keep the jobsite in a neat and presentable condition at all times. Consider subsidiary to pertinent ltems.

Protect all areas of the right of way which are not included in the actual limits of the proposed
construction areas from destruction. Exercise care to prevent damage to trees, vegetation, and other
natural surroundings. Areas not to be disturbed will be as directed. Restore any area disturbed as a
result of the Contractor's operations to a condition as good as, or better than before the beginning of
work.

All locations used for storing construction equipment, materials, and stockpiles of any type within the
right of way will be as directed. Use of right of way for these purposes will be restricted to those
locations where driver sight distance to businesses and side street intersections is not obstructed and
at other locations where an unsightly appearance will not exist. At no time will material and equipment
be stored within State ROW without prior written approval from the Engineer, who will coordinate with
the Texas Department of Transportation.

ITEM 416
Stake all pole foundation locations for approval before beginning drilling operations.

ITEM 610
Use materials from prequalified material producers list as shown on the Texas Department of
Transportation (TxDOT) Construction Division’s (CST) Materials Producers List. See
http://www.dot.state.tx.us/txdot_library/publications/producer _list.htm for list of pre-qualified
manufacturers. Category is “Roadway lllumination and Electrical Supplies”.

Fabricate steel roadway illumination poles in accordance with TxDOT standards RIP-07 (Roadway
lllumination Poles — 2007). Poles fabricated according to RIP-07 require no shop drawings.

Alternate designs to RIP-07 or the use of aluminum to fabricate poles will require the submission of
shop drawings.

Inspection of all completed work provided in the contract will be performed. The Contractor will be
released from further maintenance if the work is found to be satisfactory. Partial acceptance will be
made and will be in no way void or alter any items of the contract.

ITEM 620
Do not use non-certified persons to perform electrical work. See Item 7.15 "Electrical
Requirements" for additional details.

Provide breakaway disconnects in all breakaway poles including ped poles and flashing beacons
installed within the project. Use Bussman HEBW, Littlefuse LEB, Ferraz-Shawmut FEB, or equal on
ungrounded conductors. For grounded conductors, use Bussman HET, Littlefuse LET, Ferraz-
Shawmut FEBN, or equal. These breakaway connectors have a white colored marking and a
permanently installed solid neutral.

Identify the conductors, when two or more conductors are present in one conduit or enclosure. Use
a tag with a single plastic strap as directed when the identification tag with two plastic straps is too
large for the conductors. Each tag will indicate circuit number, letter, or other identification as shown
on the plans.

PERMANENT TRAFFIC COUNTERS
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Bond grounding conductors which share the same conduit, junction box or structures together at
every accessible point in accordance with the Electrical Detail Standard Sheets and the latest
edition of the National Electric Code.

All wiring will be in accordance with the National Electric Code and the appropriate Texas
Department of Transportation standard sheets.

SPECIAL SPECIFICATION
WC-620

ELECTRICAL CONDUCTORS

1. Description. Furnish and place electrical conductors, except conductors specifically covered by other
Items.
2. Materials. Provide new materials that comply with the details shown on the plans and the requirements

of this Item. Use stranded insulated conductors that are rated for 600 volts; approved for wet locations; and
marked in accordance with UL, NEC, and CSA requirements. Furnish electrical conductors in accordance with
DMS-11040, “Electrical Conductors.”

Provide electrical conductors from manufacturers prequalified by the Department. The Traffic Operations
Division maintains a list of prequalified electrical conductor manufacturers.

Ensure that all grounding conductors size AWG No. 8 and larger are stranded, except for the grounding
electrode conductor, which will be a solid conductor.

Use white insulation for grounded (neutral) conductors, except that grounded conductors AWG No. 8 and
larger may be black with white tape marking at every accessible location. Do not use white insulation or
marking for any other conductor except control wiring specifically shown on the plans.

Ensure that insulated grounding conductors are green except that insulated grounding conductors AWG No. 8
and larger may be black with green tape marking at every accessible location. Do not use green insulation or
marking for any other conductor except control wiring specifically shown on the plans.

3. Construction. Splice conductors only in junction boxes, ground boxes, and transformer bases, and in
poles and structures at the hand holes. Splice as shown on the plans. Do not exceed the manufacturer’s
recommended pulling tension. Use lubricant as recommended by the manufacturer. Install conductors in
accordance with the NEC.

Make insulation resistance tests on the conductors prior to making final connections, and ensure that each
continuous run of insulated conductor has a minimum DC resistance of 5 megohms when tested at 1,000 volts
DC. The Engineer may require verification testing of all or part of the conductor system. The Engineer will
witness these verification tests. Replace conductors exhibiting an insulation resistance of less than 5
megohms.

4. Measurement and Payment. The work performed and materials furnished in accordance with this Item
will be will be subsidiary to pertinent Items, including furnishing, installing, and testing electrical conductors and
for equipment, labor, tools, and incidentals.

PERMANENT TRAFFIC COUNTERS
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SPECIAL SPECIFICATION
6011
Testing, Training, Documentation, Final Acceptance, and Warranty

1. Description. Perform or furnish testing, training, documentation, final acceptance, and warranty on the
applicable equipment or systems.

2. Testing. Unless otherwise shown on the plans, perform the following tests on the applicable equipment or
systems.

A. Test Procedures Documentation. Provide 5 copies of the test procedures and blank data forms 60
days prior to testing for each test required on this project. Include the sequence of the tests in the
procedures. The Engineer will approve test procedures prior to submission of equipment for tests.
Conduct all tests in accordance with the approved test procedures.

Record test data on the data forms, as well as quantitative results. Ensure the data forms are signed by
an authorized representative (company official) of the equipment manufacturer. Submit 1 copy of the
completed and signed data forms for acceptance or rejection of the test or equipment.

B. Design Approval Test. Conduct a Design Approval Test on randomly selected units from the prototype
design manufacturing run. If only 1 design prototype is manufactured, perform this test on that unit. If
supplying multiple types of the equipment, provide and test a sample of each type.

Certification from an independent testing laboratory of a successfully completed Design Approval Test
is acceptable. Ensure that the testing by this laboratory is performed in accordance with the
requirements of this specification. Failure of independent tests to comply with the requirements of this
specification will be grounds for rejection of any certification.

Notify the Engineer 10 working days before conducting this testing. The Department may witness all the
tests. Perform the following tests:

1. Power Service Transients. The equipment shall meet the performance requirements, specified in
the parent specification, when subjected to the power service transients as specified in Section
2.2.7.2, “Transient Tests (Power Service)” of the NEMA TS 2 standard, latest edition.

2. Temperature and Condensation. The equipment shall meet the performance requirements,
specified in the parent specification, when subjected to the following conditions in the order
specified below:

e Stabilize the equipment at -30°F and test as specified in Sections 2.2.7.3, “Low-Temperature
Low-Voltage Tests” and 2.2.7.4, “Low-Temperature High-Voltage Tests” of the NEMA TS 2
standard, latest edition.

e Allow the equipment to warm up to room temperature in an atmosphere having relative humidity
of at least 40%. Operate the equipment for 2 hr., while wet, without degradation or failure.

e Stabilize the equipment at 165°F and test as specified in Sections 2.2.7.5, “High-Temperature
High Voltage Tests” and 2.2.7.6, “High-Temperature Low-Voltage Tests” of the NEMA TS 2
standard, latest edition.

3. Relative Humidity. The equipment shall meet the performance requirements, specified in the
parent specification, within 30 min. of being subjected to a temperature of 165°F and a relative
humidity of 18% for 48 hr.

PERMANENT TRAFFIC COUNTERS
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4. Vibration. The equipment shall show no degradation of mechanical structure, soldered
components, or plug-in components and shall operate in accordance with the manufacturer's
equipment specifications after being subjected to the vibration tests as described in Section 2.2.8,
“Vibration Test” of the NEMA TS 2 standard, latest edition.

5. Power Interruption. The equipment shall meet the performance requirements, specified in the
parent specification, when subjected to nominal input voltage variations as specified in Section
2.2.10 “Power Interruption Test” of the NEMA TS 2 standard, latest edition.

C. Demonstration Test. Conduct a Demonstration Test on applicable equipment at an approved
Contractor facility. Notify the Engineer 10 working days before conducting this testing. The Department
may witness all the tests. Perform the following tests:

1. Examination of Product. Examine each unit carefully to verify that the materials, design,
construction, markings and workmanship comply with the requirements of the parent specification.

2. Continuity Tests. Check the wiring to determine conformance with the requirements of the
appropriate paragraphs in the parent specification.

3. Operational Test. Operate each unit for at least 15 min. to permit equipment temperature
stabilization and an adequate number of performance characteristics to ensure compliance with the
requirements of the parent specification.

D. Stand-Alone Tests. Conduct a Stand-Alone Test for each unit after installation. The test shall exercise
all stand-alone (non-network) functional operations. Notify the Engineer 5 working days before
conducting this test. The Department may witness all the tests.

E. System Integration Test. Conduct a System Integration Test on the complete functional system.
Demonstrate all control and monitor functions for each system component for 72 hr. Supply 2 copies of
the System Operations manual before the System Integration Test. Notify the Engineer 10 working
days before conducting this testing. The Department may witness all the tests.

F. Final Acceptance Test. Conduct a Final Acceptance Test on the complete functional system.
Demonstrate all control, monitor, and communication requirements for 90 days. The Engineer will
furnish a Letter of Approval stating the first day of the Final Acceptance Test. The completion of the
Final Acceptance Test occurs when system downtime due to mechanical, electrical, or other
malfunctions to equipment furnished or installed does not exceed 72 hr. and any individual points of
failure identified during the test period have operated free of defects as required in Article 2.G.5.

G. Consequences of Test Failure. If a unit fails a test, submit a report describing the nature of the failure
and the actions taken to remedy the situation prior to modification or replacement of the unit. If a unit
requires madification, correct the fault and then repeat the test until successfully completed. Correct
minor discrepancies within 30 days of written notice to the Engineer. If a unit requires replacement,
provide a new unit and then repeat the test until successfully completed. Major discrepancies that will
substantially delay receipt and acceptance of the unit will be sufficient cause for rejection of the unit.

If a failure pattern develops in similar units within the system, implement corrective measures, including
modification or replacement of units, to all similar units within the system as directed. Perform the
corrective measures without additional cost or extension of the contract period.

1. Consequences of Design Approval Test Failure. If the equipment fails the Design Approval Test,
correct the fault and then repeat the Design Approval Test until successfully completed.

2. Consequences of Demonstration Test Failure. If the equipment fails the Demonstration Test,
correct the fault and then repeat the Demonstration Test until successfully completed.

PERMANENT TRAFFIC COUNTERS
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3. Consequences of Stand-Alone Test Failure. If the equipment fails the Stand-Alone Test, correct
the fault and then repeat the Demonstration Test until successfully completed.

4. Consequence of System Integration Test Failure. If the equipment fails the System Integration
Test, correct the fault and then repeat the Systems Integration Test until successfully completed.

5. Consequences of Final Acceptance Test Failure. If a defect within the system is detected during
the Final Acceptance Test, document and correct the source of failure. Once corrective measures
are taken, monitor the point of failure until a consecutive 30 day period free of defects is achieved.

If after completion of the initial test period, the system downtime exceeds 72 hr. or individual points
of failure have not operated for 30 consecutive days free of defects, extend the test period by an
amount of time equal to the greater of the downtime in excess of 72 hr. or the number of days
required to complete the performance requirement of the individual point of failure.

3. Training. When required on the plans, provide a minimum of 24 hr. of instruction to 10 designated
personnel in the operation and maintenance procedures of equipment or systems installed. Provide the
training during installation, testing, and integration. Provide the training through practical demonstrations,
seminars, and other related technical procedures.

Furnish a training session agenda, a complete set of training material (manuals and schematics), and the
names and qualifications of proposed instructors for approval 60 days before the training. Provide a
training location. Provide 1 copy of the course material for each person. Provide training in the following
areas of interest and as shown on the plans:

o The “Hands-on” operation for each type of equipment.
e Explanation of all system commands, their function and usage.
¢ Required preventative maintenance procedures.
e All equipment servicing procedures.
e System “troubleshooting”/problem identification procedures.
4. Documentation. Provide “as-built” documentation for the entire system and all of its individual

components. Supply 1 mylar reproducible copy of the wiring diagrams. Supply 3 copies of the following in a
manual for each equipment component:

e Complete and accurate schematic diagrams.

¢ Complete and accurate cabinet, enclosure, and building wiring diagrams.

e Complete installation procedures.

o Complete performance specifications (functional, electrical, mechanical and environmental) on the unit.

o Complete parts list including names of vendors for parts not identified by universal part numbers such
as JEDEC, RETMA, or EIA.

e Pictorial of component layout on circuit board.
e Complete maintenance and trouble-shooting procedures.
o Complete stage-by-stage explanation of circuit theory and operation.

o Complete and detailed system operations manuals.

Furnish additional information as shown on the plans.
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5. Final Acceptance. Final acceptance is made when all work is complete, the system has successfully
completed all test requirements, and the Engineer, in writing, accepts all work for the work locations in the
Contract in accordance with ltem 5, Article 8, “Final Acceptance.” Final acceptance relieves the Contractor
from further Contract responsibilities.

6. Warranty. Guarantee equipment furnished and installed to perform according to the manufacturer’'s
published specifications. Warrant equipment against defects or failure in design, materials, and
workmanship in accordance with the manufacturer’s standard warranty. Supply equipment with no less
than 95% of the manufacturer’'s warranty remaining on the date that equipment invoices are submitted for
final payment. Any equipment with less than 95% warranty remaining will be rejected.

The Contractor shall warrant or guarantee all such electronic, electrical, and mechanical equipment,
materials, technical data, and products furnished and installed for a period of 1 year after final acceptance
of the project by the Department. The Contractor’s warranty or guarantee shall provide for the “on-site”
repair or replacement, at the Contractor’s option, within 2 working days and at no cost to the Department.

Once the Contractor’s warranty or guarantee expires, assign to the Department any manufacturer’s
standard warranty or guarantee coverage still remaining on all such electronic, electrical, and mechanical
equipment, materials, technical data, and products furnished for and installed on the project. Repair or
replace defective equipment, at the manufacturer’s option, at no cost to the Department.

7. Measurement and Payment. The work performed, materials furnished, equipment, labor, tools, and
incidentals will not be measured or paid for directly, but will be considered subsidiary to items of the
Contract.

SPECIAL SPECIFICATION
6013

Electronic Components
1. Description. Use electronic components to manufacture electronic equipment.

2. Materials and Construction Methods. Use electronic components that comply with Electronic Industries
Association (EIA) and Joint Electronic Device Engineering Council (JEDEC) Specifications. Provide
industry standard electronic components available from several manufacturers. When special monolithic
integrated circuits are necessary for cost-effective designs, waiving the multi-source requirements will be
as directed.

Design the electronic circuitry to ensure an adjustment range from normal adjustment settings of variable
components. Provide a range of adjustment to compensate for composite variations in the associated
circuitry due to changes in part values during the normal or specified life of the device. Ensure the range of
adjustment can compensate for variations in replacement parts within the specified tolerances. Unless
otherwise shown on the plans, design the components to be under operating conditions 24 hr. a day for 10
yr. Derate electronic components by 20% with regard to ambient temperature, applied voltage, and power
dissipation.

On electronic components weighing more than 2 oz., use supports other than the component’s pins or
electrical connectors. Solder electronic components of 2 or more leads in place. Mark the circuit reference
symbol next to the component.

Meet the above requirements and satisfy the following specific requirements for the different components:
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A. Capacitors. Provide industrial grade capacitors. Insulate the capacitors. Mark capacitors with their
capacitance value, working voltage, and polarity.

Provide capacitor encasements resistant to cracking, peeling, and discoloration due to humidity and
changes in temperature. Provide electrolytic capacitors capable of operating at least 185°F. Do not
use electrolytic capacitors of less than 1.0 microfarad.

Use a clamp or fastener to support a capacitor to avoid damage by shock or vibration. Use a
capacitor with a specific ripple or AC voltage rating, if possibly subjected to a ripple voltage in excess
of 10% of the actual DC voltage across the capacitor. Use an aluminum electrolytic capacitor only
when continually energized.

B. Diodes. If low forward drop is required in logic circuit applications, furnish justification for use of
Germanium diodes prior to incorporation in the design. Mark diodes with the JEDEC part number,
using an industry approved color code or clearly legible printing. Indicate the diode polarity on the
diode case by the use of the diode symbol, by the 360° band on the cathode end, or by the shape of
case.

C. Indicators. Use solid-state (LED) indicators with a useful life at least 25,000 hr.

D. Integrated Circuits. Print the manufacturer's part number and any information required to install the
integrated circuit assembly upon the package. Test integrated circuits with at least 1 test from each
group below:

1. Groupl
[1 Stabilization Bake
[1 Temperature Cycling
[1 Power Burn-in

2. Group 2
[1 Functional test with the device at the manufacturer's maximum specified temperature
[1 Static and dynamic test per manufacturer's data sheet

E. Potentiometers and Rheostats. Use industrial grade potentiometers. Use potentiometers with a
power rating at least 100% greater than the maximum power requirements of the circuit.

F. Printed Circuit Boards.

1. Design, Fabrication and Mounting. Use NEMA Grade G-10 glass epoxy or equivalent for
printed circuit boards (refer to NEMA Publications No. L1 1-1982, Industrial Laminated
Thermosetting Products). Provide a nominal thickness of 1/32 in. for circuit boards not exceeding
2 in. in any dimension. Provide a nominal thickness of 1/16 in. for circuit boards exceeding 2 in. in
any dimension.

Coat the printed circuit board assembly with a protective coating to combat mildew, moisture,
and fungus. Plate the through holes that carry electrical connections from one side of the board
to the other. Use 1 0z./sq. ft. of copper to plate through holes. Use non-corrosive material for
electrical mating surfaces.

Design and fabricate printed circuit boards and the mounting of parts and assemblies in
accordance with MIL-STD-275 (latest revision) except as follows:

[1 Mount semiconductor devices on spacers or transipads if the device dissipates more than
250 mW. or if the case temperature will rise 20°F above ambient.

[T Remove residual flux from the printed circuit board.
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[1 Provide a resistance between any 2 isolated, independent conductor paths of at least 100
megohms when a 500 VDC potential is applied.

Mark operating circuit components mounted on the circuit boards. Reference the identifying
characters to their respective components in the schematic diagram and in the parts list.

2. Soldering. Hand solder in accordance with MIL-STD-55110. Use of automatic flow soldering is
acceptable.

G. Relays. Install diodes across the coils for transient suppression in DC relays. Provide replaceable
relays that do not require special tools for replacement.

H. Resistors. Use fixed composition insulated resistors in accordance with the performance requirements
of MIL-R-11. Provide industrial grade resistors with a 15 yr. design life. Mark with their resistance value,
using EIA color codes or industry approved marking technique.

Use resistors with a 10% tolerance or better and a resistance variation of no more than 5% over the
temperature range 0°F to 165°F. Do not use resistors with a power rating greater than 2 w., unless
special ventilation or heat sinking is provided. Insulate these resistors from the printed circuit board.

I. Transistors. Use JEDEC registered transistors. Mark the JEDEC part number on the case.
Designate the emitter or collector by use of an industry approved marking technique.

J. Transformers. Mark transformers with the manufacturer's part number on the case or frame, using a
Radio-Electronics-Television Manufacturers Association (RETMA) color code or numbered in a manner
to facilitate proper installation.

K. Switches. Derate switch contacts 50% from their maximum current ratings.

3. Measurement and Payment. The work performed, materials furnished, equipment, labor, tools, and
incidentals will not be measured or paid for directly, but will be subsidiary to the items of the Contract.

SPECIAL SPECIFICATION
WC 107
Radar Vehicle Sensing Device (RVSD) — Solar Powered with Cell Modem Communication

1. Description. Furnish and install overhead microwave vehicle detection system as shown in the plans, as
detailed in the special specifications and as directed. Provide all equipment required to interface with an
existing/proposed infrastructure as subsidiary.

Ensure after the setup, there are no external tuning controls of any kind, which will require an operator.

Furnish all new equipment and component parts of the latest proven design and manufacture, and in an
operable condition at the time of delivery and installation. Provide all parts that are of high quality
workmanship.

Provide design to prevent reversed assembly or improper installation of connectors, fasteners, etc.
Design each item of equipment to protect personnel from exposure to high voltage during equipment
operation, adjustments, and maintenance.
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Include licenses for all equipment, where required, for any software or hardware in the RVSD system.
Provide all RVSD from the same manufacturer.

Provide RVSD firmware that is upgradeable by external local or remote download.

2. Materials. Ensure the RVSD is easy to install and will automatically configure up to 10 lanes by
determining lane boundaries, concrete or metal barriers and detection thresholds. Ensure sensor will
automatically configure the number of lanes in the presence of barriers, medians and work zones. Ensure
sensor will automatically calibrate vehicle speed, detection levels, and sensitivity. Ensure the RVSD
detects vehicle volume, speed and occupancy in all weather conditions without performance degradation.
Provide RVSD that operates in side-fire installations. Ensure the RVSD is remote accessible; provides
multiple connectivity options for easy integration into the existing system, and supports the
communications protocols identified in Section 2.D “Communication”. Ensure the RVSD is manufactured
to the strictest industry standards to ensure product quality and minimizes the risk of unit failure.

Provide the RVSD that requires less than 10 of the largest vehicles expected on the roadway be allowed
to pass the RVSD and tunes out stationary objects, such as traffic barriers and retaining walls, prior to
completing the configuration.

Provide documentation on the auto-configuration and auto-calibration processes.

Provide an RVSD that does not cause interference or alter the performance of any known equipment.

A. Sensor Performance. Ensure the RVSD provides accurate, real-time volume, average speed and
occupancy data. Ensure the RVSD provides user configurable settings for a collection interval from 20
sec. to 15 min. and polling intervals from 20 sec. to 1 hr. Ensure the detections are correctly
categorized into a minimum of 8 user definable length-based classifications. Ensure vehicle
detections occur at a range of 9 ft. to 250 ft. Detections within this range must be accomplished
simultaneously and maintain the accuracies as required in this section. Ensure the RVSD unit or
accompanying field equipment provides a minimum of 48 hours of local storage for detection interval
settings of 20 seconds to 15 minutes in local storage to reduce data loss during communications
outages. Ensure the RVSD transfers locally stored data to the Traffic Management Center’s
Transportation Sensor System (TSS) when communication is restored.

Ensure the RVSD maintains accurate performance in all weather conditions, including rain, freezing
rain, snow, wind, dust, fog and changes in temperature and light. Ensure RVSD operation continues
in rain or snow up to 4 in. per hour, and the device will not experience degraded performance when
encased in 1/2 in. of ice.

Ensure side-fire volume data is accurate within 5% of actual for any direction of travel in nominal
conditions. Ensure individual lane accuracy is within 10% of actual during nominal conditions.
Nominal conditions exist when traffic is flowing at speeds greater than 10 miles per hour, with less
than 10% truck traffic per lane and at least 30% of each vehicle visible above roadway barriers for
true sensor detection.

Ensure side-fire average speed data is accurate within 5 MPH for any direction of traffic for all
conditions involving more than 16 vehicles in an averaging interval. Ensure speed accuracy for
individual lanes is within 10 MPH of actual for all traffic conditions and similar intervals. Provide true
speed detection without the requirement to enter average vehicle lengths for the speed calculation.
To achieve the specified accuracy in a variety of conditions, the resolution shall not be larger than ten
ft. null to null and four ft. at the half-power level. This reduces the problem of vehicle responses being
drowned out by brighter vehicles in adjacent lanes and improves performance for moving and stopped
vehicles near barriers.
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Ensure occupancy data is accurate within 10% of actual for any direction of travel when occupancy is
less than 30%. For example, if the true occupancy in a lane is 20%, the measured occupancy must
be between 14% and 26%. Ensure lane occupancy is accurate within 20% in similar conditions.

Ensure classification data is accurately determined for 90% of detected vehicles.

Provide test data, using methods required in Section 3.G.3, demonstrating or proving performance.

B. Performance Maintenance. Provide RVSD that does not require cleaning or adjustment to maintain
performance. Ensure it does not rely on battery backup to store configuration information. Ensure the
RVSD, once calibrated, does not need recalibration to maintain performance over entire operational
temperature range unless the roadway configuration changes. Provide remote connectivity to the
RVSD to allow operators to change the unit’s configuration, update the unit’s firmware programming
and recalibrate the unit automatically from a centralized facility.

C. Cabling. Supply the RVSD with a connector cable of the appropriate length for each installation site.

Ensure the connector meets the MIL-C-26482 specification. Provide an environmentally sealed shell
backshell that offers excellent immersion capability, and is designed to interface with the appropriate
MIL-C-26482 connector. Encase all conductors that interface with the connector in a single jacket
and ensure the outer diameter of this jacket is within the backshell’s cable O.D. range to ensure
proper sealing. Ensure the backshell has a clampbar style strain relief with enough strength to
support the cable slack under extreme weather conditions. Provide the MIL-C-26482 connector that
provide contacts for all data and power connection.

If communication is conducted over the RS-485 or RS-232 bus, the communication cable must be
Belden 9331 or an equivalent cable with the following specifications:

Shielded, twisted pairs with a drain wire

Nominal Capacitance Conductor to Conductor @ 1Khz <= 26pF/Ft
Nominal Conductor DC Resistance @ 68°F <= 15 ohms/1000Ft
Single continuous run with no splices allowed

Terminated only on the two farthest ends of the cable

D. Communication. Ensure that the RVSD provides communication options that include RS-232, RS-
485 or TCP/IP. Provide a RVSD which has the ability to support a variety of baud rates from 9600 to
115200.

The RVSD shall provide two or more communication ports that can be accessed simultaneously using
any RVSD-supported protocol. This will enable multiple operators to collect data from the RVSD at
the same time without interrupting or interfering with each other.

Ensure the RVSD provides built in RS-232, RS-485 and an internal serial communication port. Each
communication port must support all of the following baud rates: 9600, 19200, 38400, 57600 and
115200. Additionally, the RS-232 port must be full-duplex and must support true RTS/CTS hardware
handshaking for interfacing to various communication devices.

Interval Data Packets. The RVSD must produce interval data packets containing, as a minimum:
e One or more detection zones of data per packet
e Sensor ID
e 32-bit or larger time stamps in one second or smaller increments that indicate the end of time
interval
Total volumes of more than 65536 (necessary for time intervals greater than 10 minutes)
o Speed values in either “Miles Per Hour” or “Kilometers Per Hour”
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Occupancy in 0.1 percent increments

Volume in up to eight length based vehicle classification bins
Volume in up to fifteen speed bins (bin by speed)

Volume for both directions of traffic (bin by direction)

As part of this item, a wireless cellular modem shall be included for communications to the RVSD.
This modem shall be capable of operating on either the Sprint, Verizon, or AT&T networks within the
specified project limits. Direction will be given upon purchase as to what service the modem should
be configured for.

Event Data Packets. The RVSD must produce interval data packets containing, as a minimum:
Sensor ID
e 32-bit time stamps in 2.5 millisecond increments or less that indicate the time the vehicle left the
detection zone
e Speed values in either “Miles Per Hour” or “Kilometers Per Hour”
Resolution of vehicle duration in the detection zone in 2.5 ms increments or less
e Up to eight length based vehicle classification bins

Data Buffering. The RVSD shall store 24,000 (or more) Interval (bin) data packets that record
volume, average speed, eighty-fifth percentile speed, occupancy, and class for each detection zone
with at least ten zones and no groups per packet in non-volatile memory.

E. Operating System Software. Provide the RVSD to also include graphical user interface software
that displays all configured lanes and provides visual representation of all detected vehicles. The
graphical interface must operate on current department core operating system software. The
software must automatically select the correct baud rate and serial communication port from up to 15
serial communication ports. The software must also operate over a TCP/IP connection and support a
dial-up modem connection.

When required to interface with Traffic Management Center software, the RVSD system software
must meet Transportation Sensor Subsystem Protocol requirements as documented in latest version
available on the Department’s website.

The software must give the operator complete control over the configuration process.

The operator must have the ability to save the configuration information to a file or reload the RVSD
configuration from a file using the graphical user interface software.

Using the installation software the operator must be able to:
¢ easily change the baud rate on the sensor by selecting baud rates from a drop-down list
o add response delays for the communication ports to allow for communication stabilization.
e switch between data pushing and data polling, and
e change the RVSD'’s settings for Flow Control from none to RTS/CTS and vice versa.

The operator must be able to upload new firmware into non-volatile memory of the RVSD over any
supported communication channel including TCP/IP networks.

F. Software. Provide any and all programming and software required to support the RVSD system.
Install the programming and software in the appropriate equipment at the time of acceptance testing.
Complete and pass acceptance testing using a stable release of the programming and software
provided.

Provide software update(s) free of charge during the warranty period.
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G. Manufacturing Requirements. Ensure the assembly of the units adheres to industrial electronic
assembly practices for handling and placement of components.

The RVSD must undergo a rigorous sequence of operational testing to ensure product functionality
and reliability. Include the following tests:

e Functionality testing of all internal subassemblies
e Unit level burn-in testing of 24 hours duration or greater
¢ Final unit functionality testing prior to shipment

Provide test results and all associated data for the above testing, for each purchased RVSD by serial
number. Additionally, maintain and make available manufacturing quality data for each purchased
RVSD by serial number.

Externally, the RVSD must be modular in design to facilitate easy replacement in the field. Ensure the
total weight of the RVSD does not exceed 5 Ibs.

Ensure all external parts are protected against corrosion, fungus growth and moisture deterioration.

H. FCC. Ensure the RVSD has Federal Communications Commission (FCC) certification. Display the
FCC-ID number on an external label. Ensure each RVSD is Federal Communications Commission
(FCC) certified under CFR 47, Part 15, section 15.245 or 15.249 as a field disturbance sensor.
Display this certification on an external label on each device according to the rules set out by the
FCC.

Provide the RVSD system that is FCC certified under Part 15, Subpart C, Section 15.245 or 15.249
for low-power, unlicensed, continuous radio transmitter operation. Assure that the RVSD system will
not cause harmful interference to radio communication in the area of installation. If the operation of
the RVSD system causes harmful interference, correct the interference at the Contractor’s expense.

Provide the RVSD that transmits in the 24.00 — 24.25 GHZ frequency band and meets the power
transmission and frequency requirements specified under sections 15.245 and 15.249 of CFR 47
across the operating temperature of the device and over time as the sensor ages.

Provide documentation proving compliance to all FCC specifications.

I.  Support. Ensure installers and operators of the RVSD are fully trained in the installation, auto-
configuration and use of the device.

The manufacturer must thoroughly train installers and operators to correctly perform the tasks
required to ensure accurate RVSD performance. The amount of training necessary for each project
will be determined by the manufacturer (not less than 4 hours) and must be included, along with
training costs, in the manufacturer’s quote. In addition, provide technical support to provide ongoing
operator assistance.

J. Power Requirements. Provide the RVSD that operates either at 12 VDC to 28 VDC via a solar
power assembly to be included as part of this item. The solar power plant shall be capable of
providing safe and reliable power generation for 12 volt DC powered equipment without assistance of
commercial AC power. The system shall be a rugged, corrosion resistant and low maintenance
design with a minimum of five days battery bank autonomy and solar array maintaining a 1% annual
statistical loss of load probability for the site location. Items included in the assembly shall include at
minimum, solar panels, mounting brackets, cabinet, solar controller, batteries, and circuit breakers.
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K. Wiring. Provide wiring that meets the requirements of the National Electric Code. Provide wires that
are cut to proper length before assembly. Provide cable slacks to facilitate removal and replacement
of assemblies, panels, and modules. Do not double-back wire to take up slack. Lace wires neatly into
cable with nylon lacing or plastic straps. Secure cables with clamps. Provide service loops at
connections.

L. Transient Suppression. Provide DC relays, solenoids and holding coils that have diodes or other
protective devices across the coils for transient suppression.

M. Power Service Protection. Provide equipment that contains readily accessible, manually re-settable
or replaceable circuit protection devices (such as circuit breakers or fuses) for equipment and power
source protection.

Provide and size circuit breakers or fuses such that no wire, component, connector, PC board or
assembly must be subjected to sustained current in excess of their respective design limits upon the
failure of any single circuit element or wiring.

N. Fail Safe Provision. Provide equipment that is designed such that the failures of the equipment will
not cause the failure of any other unit of equipment. Ensure automatic recovery from power failure will
be within 15 sec. after resumption of power.

O. Mechanical Requirements. Enclose the RVSD in a Lexan polycarbonate, ultraviolet resistant
material. The unit must be classified as watertight according to the NEMA 250 Standard.

Provide the RVSD that will withstand a drop of up to 3 ft. without compromising its functional and
structural integrity.

Do not use silicone gels or any other material for enclosure sealing that will deteriorate under
prolonged exposure to ultraviolet rays. Ensure the overall dimensions of the box, including fittings, do
not exceed 13 in. x 9in. x 9 in. Ensure the overall weight of the box, including fittings, does not
exceed 15 Ibs.

Coat all printed circuit boards with a clear-coat moisture and fungus resistant material (conformal
coating).

Ensure external connection for telecommunications and power be made by means of a single military
style multi-pin connector, keyed to preclude improper connection.

1. Modular Design. Provide equipment that is modular in design to allow major portions to be
readily replaced in the field. Ensure modules of unlike functions are mechanically keyed to
prevent insertion into the wrong socket or connector.

Identify modules and assemblies clearly with name, model number, serial number and any other
pertinent information required to facilitate equipment maintenance.

2. Connectors and Harnesses. Provide external connections made by means of connectors.
Provide connectors that are keyed to preclude improper hookups. Color code and appropriately
mark wires to and from the connectors.

Provide connecting harnesses of appropriate length and terminated with matching connectors for
interconnection with the communications system equipment.

Provide pins and mating connectors that are plated to improve conductivity and resist corrosion.
Cover connectors utilizing solder type connections by a piece of heat shrink tubing securely
shrunk to insure that it protects the connection.

3. Environmental Requirements. Provide RVSD capable of continuous operation over a
temperature range of —35°F to +165°F and a humidity range of 5% to 95% (non-condensing).
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3.

Construction.

A.

General. Provide equipment that utilizes the latest available techniques for design and construction
with a minimum number of parts, subassemblies, circuits, cards, and modules to maximize
standardization and commonality.

RF Design. The circuitry shall be void of any manual tuning elements that could lead to human error
and degraded performance over time. All transmit modulated signals shall be generated by means of
digital circuitry, such as a direct digital synthesizer, that is referenced to a frequency source that is at
least 50 parts per million (ppm) stable over the specified temperature range, and ages less than 6
ppm per year. Any upconversion of a digitally-generated modulated signhal shall preserve the phase
stability and frequency stability inherent in the digitally-generated signal. These specifications ensure
that, during operation, the RVSD strictly conforms to FCC requirements and that the radar signal
guality is maintained for precise algorithmic quality.

Mounting and Installation. Install the RVSD according to manufacturer’s recommendations to
achieve the specified accuracy and reliability.

Verify, with manufacturer assistance, the final RVSD placement if the RVSD is to be mounted near
large planar surfaces (sound barrier, building, parked vehicles, etc.) that run parallel to the monitored
roadway.

Include, at a minimum, radar detector unit, enclosures, connectors, cables, junction box, mounting
equipment and hardware, controller interface boards and assemblies, local and remote software,
firmware, power supply units and all other support, calibration, and test equipment for the RVSD
system.

Furnish the RVSD with bracket or band designed to mount directly to a pole or overhead mast-arm or
other structure. Ensure the mounting assembly has all stainless steel, or aluminum construction, and
supports the load of the RVSD. Incorporate for the mounting assembly a mechanism that can be
tilted in both axis, then locked into place, to provide the optimum area of coverage. Ensure the
mounting bracket is designed and installed to prevent sensor re-positioning during 80 mph wind
conditions.

Proper placement, mounting height and orientation of the RVSD systems are critical to the overall
performance and accuracy of the systems and must conform to the manufacturer's published
requirements for the system provided. Install the RVSD units as shown on the plans. Analyze each
proposed pole location to assure that the RVSD installation will comply with the manufacturer’'s
published installation instructions. Advise the Engineer, before any trenching or pole installation has
taken place, of any need to move the pole from the location indicated in the plans in order to achieve
the specified detector performance. Confirm equipment placement with the manufacturer before
installing any equipment.

Ensure alignment, configuration and any calibration of the RVSD takes less than 15 minutes per lane
once mounting hardware and other installation hardware are in place. Install RVSD units such that
each unit operates independently and that detectors do not interfere with other RVSD units or other
equipment in the vicinity.

Electronic Components. Provide electronic components in accordance with Special Specification,
"Electronic Components".

Mechanical Components. Provide external screws, nuts and locking washers that are stainless
steel. Provide parts made of corrosion resistant material, such as plastic, stainless steel, anodized
aluminum or brass. Protect materials from fungus growth and moisture deterioration. Separate
dissimilar metals by an inert dielectric material.
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F. Documentation Requirements. Provide documentation in accordance with Article 4, Special
Specification, “Testing, Training, Documentation, Final Acceptance, and Warranty”.

G. Testing. Perform testing in accordance with Article 2, Special Specification, “Testing, Training,
Documentation, Final Acceptance, and Warranty.” Test all RVSD to ensure that they comply with all
FCC and Department specifications.

Supply a medical statement as to the safety of the unit to the general public (example: Pacemakers,
etc.).

Additional testing requirement is as follows:

1. NEMA 4X Testing. The RVSD enclosure must conform to test criteria set forth in the NEMA 250
Standard for Type 4X enclosures. Provide third party enclosure test results for each of the
following specific Type 4X criteria:

External Icing (NEMA 250 Clause 5.6)
Hose-down (NEMA 250 Clause 5.7)

4X Corrosion Protection (NEMA 250 Clause 5.10)
Gasket (NEMA 250 Clause 5.14)

2. NEMA TS2-1998 Testing. The RVSD must comply with the applicable standards stated in the
NEMA TS2-1998 Standard. Provide third party test results for each of the following specific tests:

Shock pulses of 10g, 11 ms half sine wave
e Vibration of .5 Grms up to 30 Hz
300 V positive/negative pulses applied at 1 pulse per second at minimum and maximum DC
supply voltage
Cold temperature storage at -49°F for 24 hours
High temperature storage at +185°F for 24 hours
Low temp, low DC supply voltage at -30°F and 10.8 VDC
Low temp, high DC supply voltage at -30°F and 26.5 VDC
High temp, high DC supply voltage at 165°F and 26.5 VDC
High temp, low DC supply voltage at 165°F and 10.8 VDC

3. Performance Testing. Ensure the RVSD meets functional performance requirements of Section
2.A by the following methods:

Verify volume accuracy by comparing recorded video to the RVSD detections. Record the number
of missed vehicles and false detections. Calculate errors by dividing the difference between
missed and false detections, obtained over a minimum of 24 hours, by the total number of
vehicles. To ensure low variability in performance, missed and false detections must not exceed
15%. Provide such performance analysis for the following environments:

Free flowing traffic (speeds greater than 45 MPH)
Congested traffic (speeds from 15 to 40 MPH)

Traffic in lanes adjacent to a concrete barrier

10 ft. and 200 ft. lateral offset- simultaneous performance
Occluded vehicle error must not exceed 15%

Verify speed accuracy with laser speed gun, or by video speed trap using the frame rate as a time
reference.
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H. Experience Requirements. The contractor or subcontractor involved in the installation and testing of
the RVSD must, as a minimum, meet the following experience requirements:
Two years continuous existence offering services in the installation of RVSD systems.

Two installed RVSDs where systems have been in continuously satisfactory operation for at least 1
year. Submit as proof, photographs or other supporting documents, and the names, addresses and
telephone numbers of the operating personnel of the business or agency owning the system who can
be contacted by the Department regarding the system.

Provide necessary documentation of contractor or subcontractor qualifications pursuant to contract
award.

I. Technical Assistance. Ensure that a manufacturer's technical representative is available on site to
assist the Contractor's technical personnel at each installation site and with RVSD equipment
installation and communication system configuration.

Do not execute the initial powering up of the RVSD without the permission of the manufacturer's
representative.

J. Training. Provide training in accordance with Article 3, Special Specification, “Testing, Training,
Documentation, Final Acceptance and Warranty.”

K. Warranty. Provide a warranty in accordance with Article 6, Special Specification, “Testing, Training,
Documentation, Final Acceptance and Warranty.”

4. Measurement. This Item will be measured as each unit complete in place.

5. Payment. The work performed and material furnished in accordance with this Item and measured as
provided under “Measurement” will be paid for at the unit price for “Radar Vehicle Sensing Device”. This
price is full compensation for furnishing all equipment described under this Item with all cables,
connectors, and mounting assemblies; all documentation and testing; all labor, materials, tools training,
warranty, equipment, and incidentals.

SPECIAL SPECIFICATION
WC 108

Surge Suppression Module

1.0 General. This Item shall govern the purchase and installation of a Surge Suppression Module (SSM).
Test results and other documentation demonstrating performance and capabilities shall be provided.

The SSM shall:

Requirement Section
Include three-stage protection with gas tubes. 3.0

Have passed testing for IEC 61000-4-5 surge specifications for power lines. Common | 4.0

and Differential Mode surge protection for DC power up to 4kV.
Have passed testing for IEC 61000-4-5 surge specifications for communication lines. 5.0
Common and Differential Mode surge protection for RS-485 communication up to 4kV
and clamping voltage at 8 VDC.

Have passed testing for IEC 61000-4-5 surge specifications for communication lines: 6.0
Common and Differential Mode surge protection for RS-232 DTE communication with
CTS/RTS up to 4kV and clamping voltage at 11 VDC.

Have passed testing for the NEMA TS2 —1998 Environmental specification. 7.0
Include pluggable screw terminals, RS-232 DTE DB-9 connector and RS-485 RJ-11 8.0
connector for easy installation.
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Mount to a DIN rail with hot swappable power and communication buses. 9.0

Have a burn-in test conducted prior to shipment. 10.0
Have extended support options available. 11.0
Be warranted for a period of one (1) year from date of shipment. 12.0

2.0 Product Description. The SSM shall suppress electrical surges up to 4 kV on DC power lines, RS-485
and RS-232 with CTS/RTS communication lines to any device connected to the SSM. The SSM shall be
designed to protect a Radar Vehicle Sensing Device from surges coming from a traffic cabinet, or protect a

cabinet from surges coming from the RVSD.

3.0 Three-Stage Protection. The SSM shall have a three-stage surge suppression design. The first stage
shall be gas tubes followed by a second stage using inductors on the DC power lines and TVS diodes on
the communication buses. The third stage shall have a resettable fuse (PTC) on the DC power line and

varistors on all communication buses.

4.0 DC Power Protection. The SSM shall comply with the applicable standards stated in the IEC 61000-4-5
Standard for DC power lines. Test results shall be made available for the following test conditions:

Surge voltages +0.5kVA, 1kVA, 2kVA and 4kVA
Common mode (input to ground)

Differential mode (input to input)

8x20us waveform

2 ohm generator impedance

1-minute pause between surges

5.0 RS-485 Protection. The SSM shall comply with the applicable standards stated in the IEC 61000-4-5
Standard for communication lines. The RS-485 communication bus shall have a clamping voltage of 8
VDC and a 12 VDC differential clamping voltage. Test results shall be made available for the following test

conditions:

Surge voltages +0.5kVA, 1kVA, 2kVA and 4kVA
Common mode (input to ground)

Differential mode (input to input)

8x20us waveform

12 ohm generator impedance

1-minute pause between surges

6.0 RS-232 with CTS/RTS Protection. The SSM shall comply with the applicable standards stated in the IEC
61000-4-5 Standard for communication lines. The RS-232 communication bus shall have a clamping
voltage of 11 VDC. Test results shall be made available for the following test conditions:

Surge voltages +0.5kVA, 1kVA, 2kVA and 4kVA
Common mode (input to ground)

Differential mode (input to input)

8x20us waveform

12 ohm generator impedance

1-minute pause between surges

7.0 NEMA TS2-1998 Testing. The SSM shall comply with the applicable standards stated in the NEMA TS2-

1998 Standard. Test results shall be made available for each of the following tests:

e Shock pulses of 10g, 11 ms half sine wave
e Vibration of .5 Grms up to 30 Hz
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e 300 V positive/negative pulses applied at 1 pulse per second at minimum and maximum DC supply
voltage

Cold temperature storage at -45° C for 24 hours

High temperature storage at +85° C for 24 hours

Low temp, low DC supply voltage at -34° C and 10.8 VDC

Low temp, high DC supply voltage at -34° C and 26.5 VDC

High temp, high DC supply voltage at 74° C and 26.5 VDC

High temp, low DC supply voltage at 74° C and 10.8 VDC

8.0 Pluggable Terminals. The SSM shall have pluggable screw terminals allowing the user to wire a contact
closure data collector to the SSM before installation to make installation easy and to minimize incorrect
wiring. The SSM shall also have an unprotected 9-pin D-sub connector for the RS-232DTE with CTS/RTS
communication bus and an unprotected RJ-11 connector for the RS-485 communication bus for quick
connectivity.

9.0 DIN Rail Mounted. The SSM shall mount to a DIN rail with hot swappable surge protected power and
communication buses for quick installation and replacement.

10.0 Burn-In Testing. Before shipping, each SSM shall have a burn-in test period of not less than one (1) day
while connected to a surge-protected device. After the burn-in testing is completed, the SSM shall be re-
tested for proper functionality.

11.0 Extended Support. Extended support options shall be available. Contact the manufacturer’s
representative for more information.

12.0 Warranty. The SSM shall be warranted to be free from material and workmanship defects for a period of
one (1) year from date of shipment.
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MK Battery Valve-Regulated, Gelled-Electrolyte Battery 8G31

8631

SPECIFICATIONS Valve-Regulated, Gelled-Electrolyte Battery
Nominal Voltage (V) 12V
Capacity at C/100 108Ah
Weight 71.7 Lbs. (32.5 kg)
Plate Alloy Lead Calcium
Posts Forged terminals & bushings
Container/Cover Polypropylene
DIMENSIONS
Operating Temperature Range Recﬂ -
-76°F (_Gouc) ~ 140°F (BOOC) Lel'gm (mm) 12.94 (329 mm) Tt el
Width (mm) 675 (171 mm) JUL 16 2008
Charge Voltage @ 68°F (20°C) .
Cycle 2.30 - 2.35 VPC Height (mm) 9.75 (248 mm) :
Float 2.25 - 2.30 VPC
Vent Self-sealing (2 PSI operation)
- Cycling Ability

ycles
Electrolyte Sulfuric acid thixotropic gel 6000
Resistance 4.0 Milliohms (full charge) e
Terminal 1876 1100

750
Rated non-spillable by ICAO, IATA and DOT sic
Approved by CEC

100 75 50 25 10
Made in the U.S.A by East Penn Manufacturing s il
N(uTZ%% of cycles vs. depth of discharge

Distributed by gischafge with 20 hour rate

MK Battery
1645 South Sinclair Street - Anaheim, California 92806
Toll Free: 800-372-9253 « Fax: 714-937-0818 + E-Mail: sales@mkbattery.com
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WILLIAMSON COUNTY PROPOSAL FORM

TRAFFIC COUNTING EQUIPMENT

FOR IH 35 NORTHBOUND FRONTAGE ROAD

Item Qty Price/Ea Extended Price
Drill Shaft (Rdwy Il Pole) (30 In) 24 [ $ ILF | $

Ins Rdwy lll Assem (40’) (Shoe) 3 |$ /Ea | $

Assist T.raffic Counter Provider yvith 1 |s s | s

Installation of Counter Assemblies

Radar Vehicle Sensing Device 3 |9 /IEa | $

Surge Protector 3 Subsidiary to RVSD Subsidiary to RVSD
40’ Pigtail 3 | Subsidiary to RVSD Subsidiary to RVSD
Cabinet with Mounting Bracket 3 | Subsidiary to RVSD | Subsidiary to RVSD
Wireless Modem 3 | Subsidiary to RVSD Subsidiary to RVSD
Modem Cable 3 | Subsidiary to RVSD Subsidiary to RVSD
Solar Assembly 3 | Subsidiary to RVSD | Subsidiary to RVSD
Batteries 9 | Subsidiary to RVSD Subsidiary to RVSD

Total Assembly and Installation Cost

Does your proposed product meet all listed specifications? yes or no (please circle)

PERMANENT TRAFFIC COUNTERS
FOR IH 35 NBFR

PAGE 22 of 22
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SHEET DESCRIPTION DRAINAGE SHEETS

1 TITLE SHEET
s i 3 INDEX OF SHEETS 198 OFFSITE DRAINAGE AREA MAP
4 R 24 GENERAL NOTES 199 - 208 DRAINAGE AREA MAP
25 - 33 ESTIMATE AND QUANTITIES 209 - 210 BRIDGE HYDRAULIC DATA SHEET
34 - 35 PROJECT LAYOUT 211 - 215 HYDRAULIC DATA SHEETS
36 SEAL COAT SELECTION TABLE A 216 _ 291-B DRAINAGE PLANS
87 - 48 TYPICAL SECTIONS 222 CULVERT EXTENSION
QUANTITY SUMMARIES 28 - 2B CULVERT RAVPS
226 BCS
49 - 56 SUMMARY OF ROADWAY QUANTITIES
57 - 58 SUMMARY OF SMALL SIGNS DRAINAGE STANDARDS  ****
59 - 60 SUMMARY OF LARGE SIGNS
227 CURB INLET DETAILS (TY I AND TY Il) (AUSTIN DISTRICT)
TRAFFIC CONTROL PLAN 228 BACKLESS CURB INLET (SPECIAL)
229 230 DROP INLET DETAILS (TY | AND TY II) (AUSTIN DISTRICT)
61 SEQUENCE OF CONSTRUCTION NARRATIVE r 231 RETAINING WALL DRAIN DETAIL
62 - 63 PHASING LAYOUT
232 CONCRETE WINGWALLS - PW
64 - 67 TCP PHASE |
o8 ] 75 TGP PHASE I 233 EXTENDED CURB DETAILS - ECD
76 i o1 TCP PHASE Il 234 MULTIPLE BOX CULVERTS CAST-IN-PLACE 5-0" SPAN 0' TO 20' FILL - MC-5-20
2 . %8 TCP PHASE IV 235 MULTIPLE BOX CULVERTS CAST-IN-PLACE 6-0" SPAN 0' TO 16' FILL - MC-6-16
99 - 101 TCP PHASE V 236 SINGLE BOX CULVERTS PRECAST 6-0" SPAN - SCP-6
237 MULTIPLE BOX CULVERTS CAST-IN-PLACE MISCELLANEOUS DETAILS - MC-MD
TRAFFIC CONTROL PLAN STANDARDS ***** 238 SINGLE BOX CULVERTS PRECAST 3'-0" SPAN - SCP-3
239 BOX CULVERT PRECAST MISCELLANEOUS DETAILS - SCP-MD
102 - 13 BARRICADE AND CONSTRUCTION - BC (1)-(12)- 07 240 SAFETY END TREATMENT FOR BOX CULVERTS (MAXIMUM Hw = 7'-0") TYPE | - PARALLEL DRAINAGE - SETB-PD
114 - 119 WORK ZONE - WZ (TD)-03, WZ (STPM)-03, WZ (UL)-03, WZ (BTS-1)-03, WZ(BTS-2)-03, WZ(BRK)-03 241 CONCRETE HEADWALLS - CH-PW-S
120 i 128 TRAFFIC CONTROL PLAN - TCP(2-1)-12, TCP(2-4)-12, TCP(2-5)-12, TCP(2-6)-12 242 SAFETY END TREATMENT FOR 12" DIA. TO 60" DIA PIPE CULVERTS TYPE Il CROSS DRAINAGE- SETP-CD
124 - 126 TRAFFIC CONTROL PLAN - TCP(3-1)-98 THRU TCP(3-3)-98
107 TRAFFIC CONTROL PLAN - TGP (5-1)-12 243 SAFETY END TREATMENT FOR 12" DIA. TO 72" DIA PIPE CULVERTS TYPE Il PARALLEL DRAINAGE- SETP-PD
128 - 134 TRAFFIC CONTROL PLAN - TCP(6-1)-12 THRU TCP(6-7)-12
135 TRAFFIC CONTROL PLAN - TCP (7-1)-98 RETAINING WALLS SHEETS
136 CONCRETE BARRIER RAIL (PORTABLE AND PRECAST) - CBR (P&P)-04
137 - 138 CONCRETE SAFEY BARRIER (F-SHAPE)(TYPE I) CSB(1)-10 244 RETAINING WALL LAYOUT
139 - 140 LOW PROFILE CONCRETE BARRIER - (TYPE 1) LPCB-10, (TYPE 2) LPCB-10
245 RETAINING WALL ALIGNMENT DATA
141 QUADGUARD Il SYSTEM (NARROW) QUAD(N)-10
142 QUADGUARD Il SYSTEM (WIDE) QUAD(W)-10 i 246 - 251 RETAINING WALL PLAN AND PROFILE
143 BARRIER SYSTEMS ABSORB 350CC - ABSORB-10 252 RM 2243 C.1.P. RETAINING WALL
253 - 254 RETAINING WALL BORING LOGS

ROADWAY SHEETS

RETAINING STANDARDS  *****

144 - 146 HORIZONTAL ALIGNMENT DATA
147 SUPERELEVATION TABLE
128 162 PLAN AND PROFILE 255 EARTHWORK MEASUREMENT AT RETAINING WALLS - RM(EM)
Yan'a \/7V7‘\/_7\/7‘\/’ VOV VTV Y v YRRV Ve Va
(I8, 25\ JRATFIOCONTER LAYOUT S DETALS ) 26 - 27 LIGHTING BRAGKET FOR MSE RETANING WALL TRAFFIC FOUNDATION
63 ee RAMP PLAN AND PROFILES — 258 - 259 ROADWAY INLET FOR MSE RETAINING WALL TRAFFIC RAIL FOUNDATION - RW(RI)
169 INNER LOOP PLAN AND PROFILE 260 MECHANICALLY STAB EARTH RETAINING WALL - RW(MSE)
170 RM 2243 PLAN AND PROFILE 261 RETAINING WALL TRAFFIC RAILING FOUNDATION - RW(TRF)
171 SBNB TA PLAN AND PROFILE 262 RETAINING WALLS - RW 1(|_)C
172 IH 35 NBML/SBML MILLING AND OVERLAY @ SB-NB TA BRIDGE 263 RETAINING WALLS MISCELLANEOUS DETAILS - RW 2
173 RM 2243 DRIVEWAY DETAILS IH 25/NORTHBOUND
/A 17eA GEORGETOWN HOSPITAL DRIVEWAY DETAILS /N 9/13/2013 - ADDED CHANNEL PLAN & PROFILE FRONTAGE ROAD
174 SUMMARY OF DRIVEWAYS AND RIPRAP DETAILS FOR ROADWAY
175 RAILROAD CROSSING PLAN VIEW - EXHIBIT A REALIGNMENT
176 RAILROAD CROSSING PLANKING LAYOUT - EXHIBIT A % SCOTT A.FELDMAN , P.E. DATE I N D E >< O F
_ 6/16/2014 - ADDED CHANNEL PLAN & PROFILE
7 RAILROAD CROSSING SIGNAL LAYOUT - EXHIBIT A Standard sheets specifically identified in the ﬁ AND RIPRAP DETAILS FOR ROADWAY SH EETS
supp lemental index sheets by an * have been
ROADWAY STANDARDS  ***** REALIGNMENT

selected and issued by Scoftt Feldman P.E. #81938

with Al liance Transportation Group TBPE FIRM & 9/8/2015 - ADDED TRAFFIC COUNTER SHEETS

178 BRIDGE END DETAILS - BED-11 #812 and are applicable to this project.
179 CURB AND GUTTER - CCCG-12
180 CONCRETE DRIVEWAYS, SIDEWALKS AND RIPRAP MEDIANS (AUSTIN DISTRICT) Th .
HNTB e HNTB Companies
181 CONCRETE RIPRAP AND SHOULDER DRAINS - CRR Engineers Architects Planners
182 CONCRETE RIPRAP FOR VEGETATIVE CONTROL (AUSTIN DISTRICT) (MOD) ** Justin Beaird, P.E. DATE **¥% Russ F. Williams, P.E. DATE TBPE FIRV REGISTRATION No: 420
183 CONCRETE SAFETY BARRIER (F-SHAPE) - CSB(6)-10 Standard sheets in the supplemental index sheets Standard sheets in the supplemental index sheets S Texas Department of Transportation
184 CHAIN LINK FENCE - CLF-10 have been issued by me and are applicable to have been issued by me and are applicable to © 2013
185 CUTTING AND RESTORING PAVEMENT DETAILS (AUSTIN DISTRICT) this project. this project.
186 ENTRANCE AND EXIT RAMP DETAILS (AUSTIN DISTRICT) DRAWING PREPARED BY: HNTB
187 METAL BEAM GUARD FENCE - MBGF-11 SHEET OF
188 METAL BEAM GUARD FENCE (MOW STRIP) - MBGF(MS)-11 xxx Fabian Kalapach, P.E. DATE ¥%X%¥ MARK S. CISSELL, P.E. DATE ST FEDERAL AID PROJECT NO. | SHEET NO.
189 - 190 METAL BEAM GUARD FENCE TRANSITION - MBGF(TL2)-11, MBGF(TR)-11 6 2
//7\)9\1/7\/7\;7\\/:\/1\9}7\//V,f\ﬁ@wB\%N};QCALJIl@s\_ﬁ@{b&/i\/iwri\ Standard sbeefs in the supplemental . index sheets Standard sbee+s in the supplemental . index sheets DGN: STATE | oIST. COUNTY
( 194A R 194D RIP(1)-11, RIP(2)-11, RIP(4)-11, RID(FND)-11 \ have been issued by me and are applicable to have been issued by me and are applicable to cHe TEXAS | AUS WILLIAMSON
ANNANANANA NN NANNNN_NA_A_ NN NNN_N_N_/ H H . B
195 - 196 SINGLE GUARDRAIL TERMINAL = SGT(7)-11, SGT(8)-11 this project. this project. owe: cont. | secr. | wos | igamar o,
197 TRAFFIC RAIL FOUNDATION - TRF g 0015 | o8 [ie8,ETC[ 1H 35
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N

SUMMARY OF COMMUNICATION SHEET

- . Plan
Desc. Code Description Units Quantity
0416 2029 |DRILL SHAFT (36 IN) LF 24
0610 WCO1|RVSD POLE ASSEMBLY (40 FT)(INSTALL) EA 3
WC107|RVSD ASSEM (SOLAR POWER) EA 3

EACH RVSD ASSEMBLY (SOLAR POWER) INCLUDES: (1) RADAR VEHICLE SENSING

CABINET WITH

e DEVICE, (1) SURGE PROTECTOR, (1) 40" DIGTAIL, (1)
MOUNTING BRACKET, (1) WIRELESS MODEM, (1) MODEM CABLE,
ASSEMBLY, AND (3) BATTERIES.

v+—+—————v%#%

47 MAX.

NOTES:

1. CONTRACTOR SHALL ESTABLISH CELL MODEM CONTRACT WITH WILLIAMSON COUNTY
PREFERRED CELL PHONE PROVIDER.

2. THE DATA COLLECTOR SHALL COMMUNICATE TO ALL RVSD THROUGH THE
CELL MODEM SITES

(1) SOLAR
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CFe SHIPPING PARTS LIST ~ POLES AND LUMINAIRE ARMS
o)
toe Nominal Shoe Base T-Base CSB/SSCB Mounted OTHER
2 - Mounting Ht. Designation . Designation . Designation . Designation .
At
o3 1) Pole | A1 ] A2 JLumingire Quant ity Pole | A1 ] A2 JLumingire Quantity Pole | A1 ] AZ JLuminaire Quant ity Pole | A1 ] A2 JLumingire Quant ity
g§ 20 (Type SA 20 S - 4) (. 15kW) S (Type SA 20 T - 4) (. 15kW) S
Yoo (Type SA 20 S - 4 - 4) (. 15kW) S (Type SA 20 T - 4 - 4) (. 15kW) S
<§§n 30 (Type SA 30 S - 4) (.25KW) S (Type SA 30 T - 4) (. 25kW) S (Type SP 28 S - 4) (. 25kW) S
gdw)g (Type SA 30 S - 4 - 4) (. 25KW) S (Type SA 30 T - 4 - 4) (. 25KW) S (Type SP 28 S - 4 - 4) (. 25kW) S
HEP (Type SA 30 S - 8) (.25KW) S (Type SA 30 T - 8) (. 25kW) S (Type SP 28 S - 8) (. 25kW) S
°es (Type SA 30 S - 8 - 8) (. 25KW) S (Type SA 30 T - 8 - 8) (. 25KW) S (Type SP 28 S - 8 - 8) (. 25kW) S
E;ﬁf 40 (Type SA 40 S - 4) (.25KW) S (Type SA 40 T - 4) (. 25kW) S (Type SP 38 S - 4) (. 25kW) S
£53 (Type SA 40 S - 4 - 4) (. 25kW) S (Type SA 40 T - 4 - 4) (. 25kW) S (Type SP 38 S - 4 - 4) (. 25kW) S
éé‘q”g (Type SA 40 S - 8) (.25KW) S (Type SA 40 T - 8) (. 25kW) S (Type SP 38 S - 8) (. 25kW) S
EF+ (Type SA 40 S - 8 - 8) (. 25kW) S (Type SA 40 T - 8 - 8) (. 25kW) S (Type SP 38 S - 8 - 8) (. 25kW) S
289 (Type SA 40 S - 10) (.25KW) S (Type SA 40 T - 10) (. 25kW) S (Type SP 38 S - 10) (. 25kW) S
“Jﬁg (Type SA 40 S - 10 - 10) (,25kW) S (Type SA 40 T - 10 - 10) (. 25kW) S (Type SP 38 S - 10 - 10) (,25kW) S
ggg (Type SA 40 S - 12) (.25KW) S (Type SA 40 T - 12) (. 25kW) S (Type SP 38 S - 12) (. 25kW) S
o2 (Type SA 40 S - 12 - 12) (,25kW) S (Type SA 40 T - 12 - 12) (. 25kW) S (Type SP 38 S - 12 - 12) (,25kW) S
: §§ 50 (Type SA 50 S - 4) (. 4kW) S (Type SA 50 T - 4) (. 4kW) S (Type SP 48 S - 4) (. 4kW) S
%gL (Type SA 50 S - 4 - 4) (. 4kW) S (Type SA 50 T - 4 - 4) (. 4kW) S (Type SP 48 S - 4 - 4) (. 4kW) S
S50 (Type SA 50 S - 8) (. 4kW) S (Type SA 50 T - 8) (. 4kW) S (Type SP 48 S - 8) (. 4kW) S
Dgg (Type SA 50 S - 8 - 8) (. 4kW) S (Type SA 50 T - 8 - 8) (. 4kW) S (Type SP 48 S - 8 - 8) (. 4kW) S
?égg (Type SA 50 S - 10) (. 4kW) S (Type SA 50 T - 10) (. 4kW) S (Type SP 48 S - 10) (. 4kW) S
552 (Type SA 50 S - 10 - 10) (. 4kW) S (Type SA 50 T - 10 - 10) (. 4kW) S (Type SP 48 S - 10 - 10) (. 4kW) S
Siﬁ (Type SA 50 S - 12) (. 4kW) S (Type SA 50 T - 12) (. 4kW) S (Type SP 48 S - 12) (. 4kW) S
:%5 (Type SA 50 5 - 12 - 12) (L 4KkW) S (Type SA 50 7 - 12 - 12) (. 4kW) S (Type SP 48 S - 12 - 12) (. AKW) S
.,Lo
TOO0
[
J- o GENERAL NOTES:
585 Al'l work, materials and services not shown on the plans which may be necessary for complete and proper construction
P shall be performed, furnished and installed by the Confractor. Faulty fabrication or poor workmanship in any material,
o equipment or installation will be considered justification for rejection. Where manufacturers provide warranties or
—ev guarantees as a customary trade practice, Confractor shall furnish to the Department such warranties or guarantees.
+gv The location of poles and fixtures are diagrammatic only and may be shifted by the Engineer to accommodate local
w2r conditions. Erection and/or removal of poles and luminaires |located near overhead electrical |ines shall be accompl ished
using established industry and utility safety practices and in accordance with laws governing such work. The Contractor
2% shall consult with the appropriate utility company prior to beginning such work.
3
oC
ggg A. Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown
herein, shall be considered standard designs. Submission of shop drawings and design calculations for
& standard designs is not required.
()
= B. Optional Steel Pole Designs. Multi-sided steel poles may be allowed as optional designs, if steel poles are
<3 permitted or required, pending approval by the Department as outlined below.
2 1. Shop Drawings. Optional designs require submission of shop drawings and design calculations bearing the
= seal of an engineer registered in the State of Texas, in accordance with Item 441, "Steel Structures."
The Department may elect to pre-approve some shop drawings for optional ly designed poles. Submission of
shop drawings and design calculations is not required for structures fabricated in accordance with the
detalls of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any
deviation from the pre-approved shop drawings will require submission of shop drawings of the complete EXPLANATION OF ROADWAY ITLLUMINAION
assembly and design calculations as described above.
2. Structural Support Design for Luminaires. Lighting support structures shall be designed for a 25 year ASSEMBLY DESIGNATIONS
design |ife in accordance with the 2001 Edition of the AASHTO "Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals." All poles shall be designed for 110 mph (TYPE SA 50 T - X - X) (4AKW S
3-second gust wind speeds. An additional 1.14 gust factor shall be applied to the wind loads. For :
transformer base poles, fabricator shall include transformer base and connecting hardware in design SA: Pole and mast arm may be steel or E—
calculations and shop drawing submittals. All transformer bases shall have been structurally fested to aluminum.
resist fthe theoretical plastic moment capacity of fthe pole. Certification of the plastic moment load test ST: Pole and mast arm musT be steel.
and FHWA breakaway requirement test of the model of base being furnished shall be submitted with the shop Al: Pole and mast arm must be aluminum.
drawings. Shop drawings shal | show breakaway base model number, and manufacturer’s name and |ogo. Sp: S hed ( |ized) steel | : |
Manufacturer’s shop drawings shal | include the ASTM designations for all maoterials to be used. foqrucismsio\ ‘o‘.vmo \Ozne CSBS C?f SSOCKBG Sueme‘ HSUPGmngfd
3. Mast Arm Attachments. Al'l poles and attachments shall be structurally designed to support two 12-foot sheet CSB (5>g or SSCB (4) :
mast arms and luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All 7 ’ A 9/8/2015 - ADDED THIS SHEET TO PLANS
mast arms shal | be designed for a 60-pound luminaire having an effective projected area of 1.6 square Two numerical digits denote mounting
feet. height in feet.
4. Anchor BOH_ Assembly. Anchor bol+ assemblies for optionally designed poles shall be the same as those o
shown herein. Next letter denofes type of base, (S-Shoe Base,
. i i 3 X 5 . . T-Transformer Base, or B-Shoe Base Bridge Mount) SHEET 1 of 4
C. Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles are permitted or required,
pending approval by the Department as outlined below. First number denotes length of mast arm
1. Meet all of the requirements stated above for optional steel pole designs and the following: im‘ feet 9 g .
a. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum" AWS D1.2. ’ Texas Dep@ﬁm@/ﬁ of de/?S/)OffC]T/O/?
b. Aluminum pole designs shall use the same anchor bolt assembly and be subject to the same geometric Use of second mast arm is indicated by second I Traffic Operations Division
restraints and other requirements for steel poles specified herein. dashed number which denotes length in feet.
C. Aluminum poles shall be equipped with vibration miftigation devices, ds approved by the engineer.
d. Pole components shall be constructed using fthe following material: Next three figures indicate luminaire rating (1 kW= ———— ROA DWAY
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5. 1000 watts, .4 kW= 400 watts, etc.)
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength fest required). Fixtures for U/P (SPL-CO) (. 15KW)S(TYPE 1) and
Mast Arm Fitting: ASTM B209 Al loy 6061-T6 or ASTM BZ221 Alloy 6005-T5. (TYPE 2) as shown on RID(UP) shall be "cobra head" ILLUM I NAT I ON
Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6. style fixtures that meet the specifications shown on
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-Té. RID LUV sheedts 1 and 5. Fixtures bid under ihe POLES
Bolfs: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with descriptive code RDWY ILL ASSEM U/P TYPE IF shall
anti-seize compound, Never-Seez Compound, Permatex 133K or equal. meet the specifications shown on RID(IF). All other
. . . . . . fixtures bid under Iftem 610 shall meet specifications R I P ( W > - W W
D. Special Designs. Poles with architectural tfreaftments shall meet the requirements shown elsewhere in fthe shown elsewhere in the plans,
lans.
0 @© TXDOT  January 2007 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
REVISIONS CONT |SECT JoB HIGHWAY
. LGS#_ letter 'mdw'ccfe_s the type of lamp (M- Mgfc\ Hal ide, 0015 08| 128, ETC h 35
u;ﬂ S- High Pressure Sodium, L- Low Pressure Sodium). 1T oty pT—
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MATERTAL DATA
Ngﬁg . e Pole = = See Pole ‘ 0 ASTM YMIIENLb
5 —=x ee Pole, AR Top Detail, 2 COMPONENT NATION .
Ogg F—x See Pole. 3 S Top Detall, |2 RN Shge+ 3 of 4 | & DESIG (ks 1)
53=% SX Top Detail, | N Sheet 3 of 4 o = AN ol 575 or 50
~OE @\\&\ Sheet 3 of 4 o \\\\§§ Y= \\\\Q\ | o © 5%
£Fe NN s NN ‘ b g N < A595 Gr A,
oL Sy | ol £ AR = o e, £ . ATO11 HSLAS 0
soe W SaoxL \ c G S Na § N o Pole Snaft (0.14"/ft. Taper) | ¢ g0 01 53,
= - ¢ A ﬁ}\ ° . \\:ﬂE = M\\\ N or A1008 HSLAS
— ~ R
253 SU— g S| \\\{‘\q ] or 50 CI 2
-ot N R = | © AS72 Gr.50, or
éég {:‘tl “\O | J ! Simplex Arm - Base Plate and Handhole Frame | A36 36
~g9 ! ) . | Simplex Arm - | Connection
o9E ‘ Simplex Arm - ‘ Connection ! t ®
g;f ‘ Connection i ‘ 2 T-Base Connecting Bol+ts A325 92
I
Ty | ‘ £ | ¢
(R0 | o
ob ¥ | N - | 2 - | o F1554 Gr 55, 55
23 ‘ c o ‘ 2 £ \ = Anchor Bolts A193-87 or A321 105
e 2 5 ‘ o c | e =
= | o 5 I c [0} Ol§ 5
265 < | T = 4 ‘ 2 o
288 5 ‘ o | = Seam Weld | 3% =
ey C c ! ] located 45° | o 0]
2.3 9 i = | = from mast . ov ~
555 5 _ arm axis - LP-3 o
ﬁ%L _ 3 7 v \ 60% of = Anchor Bolt Templates A36 36
T o0 — = o Pole %
0 4 .
8+L © ! _ LP-3 S Thickness S AT94 Gr 2M,or
26 ! L 60% of = ‘ ) hse hees or oi
2% | LP-3 o ! Pole 5 See Handhole ‘ Heavy Hex (H.H.
0b w 60% of c | Thickness 4 Detail, !
%85 Pole § ! Sheet 3 of 4 |
53¢ See Handhole ! fhickness E \ ; . Flat Washers F436
S.5 Defu;\% c \ i ‘ SR
e o [ c - : .
05 o \ : . | ==Ro (DLubricate in the field if necessary in
pos | ‘ f Bas 7 ‘ S :E lieu of the reqguirements in ASTM A325.
See Transformer Base A | “olo .
s clx \ i Baseplate Detall, - | see tonorefe T8 (@ Before ovalized as shown on Concrete
257 =2 P Traffic Barrier ' '3 - . detalls
5856 == | | Sheet 4 of 4 T | )i late ©~ Traffic Barrier Base Baseplate deta y
522 - |- | See sSpoe Base ‘ A cee T former J, Bgiifosep i Sheet 4 of 4,
< fe Detail, ee Trans _ ) )
”’EE 2 W‘ Eﬁigi‘i if 4 ‘ Base Details, « IR ' Sheet Z of 4 @MOH SS Gr 5odm$% be ﬁseq ;mmééig of
= | ‘ 2 =~ 5 . HSLAS, provide e materia
E%ﬁ j: ‘ reer t e g?g?% ! See Concrete Traffic the elongation requirements for HSLAS
5e%t T ‘ oL v B ier Base Anchor
0E+ B Q=g ||| arri .
See Transformer Base ke E b1y Detai |l
0 v . . | xSee Shoe Base Anchor ‘ j Bolt Assembly ;
§-° See Bridge Lighting 7| Bolt Assembly Detail, égig?: Bg%;eiSjefg?\Z/ \ | Sheet 4 of 4 POLE ASSEMBLY FABRICATION
EEE Details Standard, BL S5 heet 4 of 4 , L@—w‘ Tl ERcee T E
o orig0e Mountes | oroung ounteg | CONCRETE ' TRAFF1C DIMENSION TOLERANCE
i BARRIER BASE POLE -
£ OE BASE POLE TRANSFORMER BASE POLE Shott length o
2 SH 1.D. of outside piece “1/8", -1/16"
: f slip fitting pieces
5 SSCB) ° :
- TRANSFORMER BASE POLE CONCRETE TRAFFIC BARRIER BASE POLE (CSB/ 0.D. of Thside piece e e
SHOE BASE POLE oo ® T b le Des'\?Km fo)mem of slip fitting pieces
i i i . Base op -
. Luminaire Pole Design . . Length . : R 6"
Mieigns” | Diameter | Diameter (1) e R e tin m o i e () - of Roll L To Rall | 70 1\ of "rouna 14"
el cim) cin 0.1196 10. 3 13.2 —
aAL 196 7.1 20. 00 7.00 5. 11 13.50 0.1196 7.1 28.00 9. 00 5.78 23.00 . o Straightness of shaft 174" in 10 f+
: 15.00 o : : : : 0.1196 16.6 20. :
R ne - 196 13.2 30. 00 7.50 4.2 23.50 0.1196 13.2 38.00 9. 00 4.38 9900 Twist in shoft 4% in 50 ft
. 00 25.00 0.1 . - - - ] 5 25, 1 30.5 — B}
#0-00 -0 0 9.00 8. 00 4.57-3.45 24.50-32.50 0.1196 20.7 48,00 10.50 4,48 43,00 0.134 Perpendiculor to baseplate /78" in 24
8.00  |436-324 26.00-34.00 0.1196 20. 7 30039, i - NP2
$.00-39.00 : 1196 20.7 40. 00 8.50 3.81 33.50 0.1196 20. 7 Pole centered on baseplate =
35.00 0. . : .
40.00 850 500 50. 00 10. 00 3.41 43.50 0.1196 30.3 Location of Aftachments 174
45.00 0.1196 30.3 ’ Il have hand . "
50.00 10,50 4.20 — - F nting heights between values shown in the All poles, exge?+ T(Gmsiﬁgmgg 2226623;322 Sggce[ﬁ for poles Bolt hole spacing +1/16
DesTgns conform 10 2001 AASHTO Sfomdgﬁd SDeE\flgg?;ggs Jrgg‘reﬂgu usegbose diameter and thickness values for Qg&ﬁieg\gg ge‘cgmg;g*ggfrofﬁc barrier, hand holes shal | be
for Highway Signs, Lumi S5 4 .
2% %:g??figrg;gié?goggz IgfeM% Specifications. Design the larger pole. placed 90 degrees to m@sffogmoﬁmgeizngigigmfgf??gegggp_‘er SHEET 2 of 4
Soosoong busl ing Speed euol Lo BNy tin gpé}w’\gdgﬁ? Uniess otherwise noted, ol| steel parts snall be R e L P e P 1 os o T oe ottad 50
factor. A wind imporfance factor o . i o nized in accordance with [lem 445, "Galvanizing. e 7orm, For poles mounted on a ]
S 5n monenis 118720 10 Sobies Goslne boss or | s - 0 1 oRreTe R e Dot S witn fuc” fumorre ey o1 = a5 pepariment or Transportation
De?w'gf]smc‘)reﬂigfih(\]r\f;gq égosgbggiuggfugioumd level, Sfee\sgo\?sgiho\\* Egsfﬁb[éggﬁﬁd%ggfcgggggug?dg‘Ior DiTe nand holes shall be on the same side of the barrier. I Traffic Operations Division
pole i 441, "Stee ructures. ! . -
B i % minimum penetration. All welding L Aiform finish free
PO AN pice RS Sl N L A Shal 1758 SR ogcordanse wiih The ANSTAWS Structura) T DT e i e e o o o, ROADWAY
- B - Or’ S @] - . 9 ? -
C\]rm%gqge‘ﬁg\ﬁgérg?e?igég?vgoérojegfed area of 1.6 Welding Code D1.1. and other damaged go\éamzed nggicgmw?$h‘e?$g;d4jgﬁ
umi . n acco ,
. P : i I arms shall be repaired i
sauere feern TWO?S@CMOH‘DO‘ES Jo;gig 2#2?@?52{2;3@;‘3% vﬁ‘edé\g%sn "Galvanizing. " I L L UM I NAT I ON
Fabrication shall be in accordance with the Specifications not be Derﬂbﬂ*$eb9 @?md o e sectone and fielg- POL ES
Q(m]d v‘th the details, dimensions, and weld procedures Poles mog/j be ﬂ?er;apfjomf B
shown herein. Do not submit shop’ drawings for Crdance Shai T e eatope togathar wiTh 6 lap lenath of mot Tess
: . - ; i rdance : . S
‘lf‘ﬁmf‘gwc‘jg:a?o\ée 2?;2?21&?2 {gtm)g‘vcv(e]*\gdpr‘gcg:ﬁ?es shown than 1-1/2 times the shaft diameter at the lap joint. R I P (2) — W 1
Wi e , ; .
) d weld . ferial 0 PLANS
nerein. Weld references call for preapprove i rnate material equal to or better than mate 9/8/2015 - ADDED THIS SHEET T
brocedures which Jrh? FODT’\CG*Q” mL.JSJV ODTG‘H 2ggor0;2 éﬁ‘l‘;i\.ffed may be substituted with the approval of the A @© TXDOT  January 2007 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT
faprimﬂom fMggiréﬁ(‘js\y\ ;ggg‘iﬁ;‘SQQZ?rgﬂ:gg*S Z)TC these Engineer. REVISIONS CONT |SECT JoB HIGHWAY
Spégﬁgmgmgriﬁe‘gpec\'ﬁcaﬂomsu In the absence of specified 7 d tignten anchor bolts, when erecting shoe o bl and revsed hnchr 0015 | 08| 128,ETC IH 35
iGbHCGﬂOM folerances, dimensions shall be within the Egzg‘gngsggmd c‘gmcrefe fraffic barrier base poles, In Bolt Assembly oIt COUNTY SHEET NO.
L tolerances generally obtainable in normal fabrication accordance with [tem 449, "Amchor Bolls. " e PRI Toan
b practice. 73B
=i




=L 9 .
S }_({4})_{ H§X+H6EC‘J Eov\v+shww+h

cuw LP-1 e Ma uT, a asner, A D A . 9" 1"
58k Lock Washer, & Connecting ceess Yoor Approx x
nOE Washer
7
c+C Top Bolt
oL Thick Lp- C\'Ec\e Door Fastener ‘
52 ¢ Tube TNk 2 B ) | /4 "~20UNC x 1"
B + Ve " Lg. S.S. Hex

p \ Head Bol Tt
g;a ;romsfgrmer Baseplate L A w/ Clip

=0 ase ee N
1%; Transformer Baseplate Lp-2) oY o I
2%% Baseplate Base Detail) LpP-2 Tube . Q Mast Arm(s) ‘ grgmg{ormer
86¢ Tk 1Y, DI \ ase
e Dim BO1T Hole \ :
5 : o ole
9oL > | (4 Req’ d) 1/5"~13UNC
£ Bolt Circle Bolt Circle | %Dped el norTom
08% o < T hole for : Circle
E%% 577[@ Mast Arm(s) 77[@ Mast Arm(s) , ﬁe ‘ grounding See Detail A B S
go¢ - & € \
2 ole Base o2} Pole Base = @, —
‘906 Dia. +/¢" Dig. +/g" ‘ , TOP PLAN ELEVATION Lock BOTTOM PLAN
550 M . Washer
0 5 Bolt Hole & Handhole F% /" +hk Hold-down Lock
g .0 N Washer Wash
XL Diameter Radiused or asher Flat
oo eh Radiused , 7w TRANSFORMER Washer
[ amfered rused or 1'-5 % BASE TABLE
038 Corners Chamfered —
a4 SHOE BASE TRANSFORMER  Corners T |
2 CONCRETE TRAFFIC rvee | Jo° | Bw. —
EE BASEPLATE BASE BASEPLATE BARRIER BASE BASEPLATE - C. - C. {

P —
T 00 " "
aégg A e 14 Connecting
6o SHOE BASE BASEPLATE TABLE TRANSFORMER BASE BASEPLATE TABLE - Washer
e CONCRETE TRAFFIC BARRIER B 150 |17
o»g MOUNTING | BOLT BOLT HOLE MOUNTING | BOLT CONNECTING | BOLT HOLE |TRANSFOMER BASE BASEPLATE TABLE
5% HETGHTS | CIRCLE | SQUARE | THICK | hryeTER HETGHTS | CIRCLE | SAUARE | THICK | "85/ T 01A," | DIAMETER | BASE TYPE DETAIL A
e MOUNT ING @) DETAIL B
oo 20" - 39 130 130 A 1 20’ - 39 130 130 A 1 A A HETGHTS POLE DIA. DIM. A DIM. B
s}
9o TRANSFORMER BASE DETAILS
vs P 40" 15" 15" 1 \/4\\ 1 \/Zu 40" 15" 15" 1 \/4\\ 1 \/4\\ 1 \/Zu B 28’ - 38’ 9" s \/4\\ 10"+ \/4\\
o0 0
+ X O
o= 507 150 15" 1 VZH 1 \/2\\ 50" 15" 15" 1 \/Zu 1 \/4\\ 1 \/Zu B 48" 10 VZH 7 \/4\\ 13"+ \/4\\
o Nt
éii For mounting heights between those shown in fthe table, use the values in
97 the table for the larger mounting height.
oEw .. . .
o @ _ _ Minimum /2" Thick r All breckawoy boses shall meet the breakaway requirements of the 2001
g0 Anchor Bolt (A.B.) Did. |, Anchor Bolt (A.B.) Dia. |, o . o Edition of the AASHTO "Standard Specifications for Structural Supports
025 o o . I o o ) I (4)~1 14" Anchor Bolts with 3 for Highway Signs, Luminaires and Traffic Signals, " and shall have been
T Minimum //a" Thick S Minimum /3" Thick P (2) H.H. Nuts, (2) Flat Woshers o tested by FHWA-approved methods. All bases shall have been sfructurally

. % o {4] Anchor Bolts with ;’F ond (1) Lock Washer af top tested to resist 150% of the design moment,
(4) Anchor Bolts with / ITe) 1) H.H. Nuts, (1) Lock per bolt with upper end é
(2) H.H. Nuts, (2) Flat L galvanized at least 12", « Transformer bases shall be cast from aluminum, ASTM B108 or B26 Alloy

Washer and (1) @"
Hold-down Washer at top
per bolt with upper end

Washers and (1) Lock
Washer at fop per bolt
with upper end galvanized

356.0-T6, or ofther material approved by the Engineer. Four hex head
bolts with four H.H. nuts, four lock washers, four flat washers, and

35"

DISCLAIMER:

Minimum %" Th\'cK;I?

- o galvanized at least 9 &" o connecting and hold-down washers as recommended by fhe manufacturer,
at least 11°%. o ‘ " I galvanized to ASTM A153 Class C or D, or B695 Class 50, shall be provided
Template Temp | ate (8)H.H. Nuts, tack with each fransformer base for connecting fthe pole. Bolts shall be
weld 4 bottom nuts ASTM A325 or approved equal. Nuts shall be ASTM A563 grade DH
.. 3/ 0 . P 3/ . to bottom template galvanized.
Minimum 3" Thick . - Minimum %" Thick . (3 places at each
~ = bottom nut) , 3 1 %" Dia Bases shall be stamped, incised or by other approved permanent
(8)H.H. Nuts, tack - (8YH.H. Nuts. tack - 1'-2 % Bo\‘i Ho\en means, marked to show fabricator’s name or logo, and model number,
weld 4 bottom nuts weld 4 bottom nuts 45" — Such information shall be placed in a readily seen location, inside or
# .
+(§ E?gggz ;imggﬁe +0 bottom template p— 4 outside fthe base, but shall not be placed on the door.
(3 | + al I | . )
bottom nut) . bo+$o%ogi+<}] eac . S — - — > Doors for fransformer bases shall be made of plastic, fiberglass or
Bolt Circle Bolt Circle A other non-metallic material approved by the Engineer and shall be
Diameter Diameter 12" 7" Center ‘ L ‘ 8" attached with stainless steel screws or bolts. Transformer bases shall
Opening l 1'-6 | be cleaned by grit blast cleaning after heat treatment. Certification by
Center Hole Y — T Center Hole A — T the manufacturer of heat freatment shall be furnished with fransformer
Diameter / © Diameter / © TEMPLATE bases. The certification shall show the metal alloy and temper and that
C C the base meets those requirements, chemical and physical. The
g g certification shall also show the material ASTM specification.
N g g CONCRETE TRAFFIC BARRIER Transformer bases shall be cast with a removable tab bar for material
testing. Some bars may have been removed by the manufacturer for
2x Anchor Bolt P 2x Anchor Bol+t P BASE ANCHOR BOLT ASSEMBLY testing.
Diameter . Diameter X
‘ Bolt Hole Dia. ‘ Bolt Hole Dia. SHEET 4 of 4
Circular Temphﬁe; Square Template Circular Temphﬁe; Square Template
1 1 g .
@Amchor Bol+ Templates need not be galvanized. Texas Depaﬁmem of de/?S/)OfoT/O/?
SHOE BASE TRANSFORMER BASE y 4 Traffic Operations Division
ANCHOR BOLT FABRICATION
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE TOLERANCES TABLE TLLUMINATION
MOUNTING BOLT MOUNT ING BOLT
HETGHTS | A=B+| CIRCLE |square |CR. HOLE|BOLT HOLE HE1GHTS | A+Be | CcIRCLE |sauare | ©JR. HOLE|BOLT HOLE DIMENSION TOLERANCE POLES
Dia. DIAMETER | DTAMETER Dia. DIAMETER | DIAMETER
DIAMETER DIAMETER
Length s 1o
o . " " " " | " . . " " " " | " _
20°- 397 1 13 13 1 1 e 207~ 39 1 14 14 12 1 Ve Threoded Tenath e RIP(4)-11
40" - 50" |1 V4" 15" 14,0 | 12 Vs 1 %" 40" - 50 |1 Vet | 17 Ve |16 Yot | 14 Yo 1Y% - - -
/a /2 /2 76 /a /a Ya 7 76 Galvanized length (if required) B @©TxD0T January 2007 DN: TXDOT ‘CK: TXDOT ‘Dw= TXDOT ‘cx: TXDOT
REVISIONS CONT |SECT JoB HIGHWAY
MDD!/HISV/T(]G Revised Anchor 0015 | 08 128 ETC IH 35
AT A 9/8/2015 - ADDED THIS SHEET TO PLANS flthssembles ’
— DIST COUNTY SHEET NO.
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. . . Foundation even with
6 ~ %4 Bors Conduit (§ee [\ghfmg layout f[m"\shed grade on road
4 Anchor for conduit size. Mafch duct When required ~ side of foundation. 1:6
Bol+s ‘ cable size if used. See LD 4" concrete riprap maximum negative side slope.
standard sheets.) with 6"x 6"

(W2.9 x W2.9)
" Yooled welded wire fabric
reinforcement

4" concrete riprap
with 6"x 6"
(W2.9 x W2.9)

174
radius
welded wire fabric
Level finish reinforcement
Foundation
even with -
24" ﬁEz“m,m finished grade Level finish /et

No warranty of any

EUS

When required ~
4" concrete riprap
with 6"x 6"

6 ~ #4 Bars

Min

[e2]

2

#

o~

@

0

9

4]
Min

%u X 8’

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act".

W2.9 x W2.9) i wi Copper-clad
wepded wire fabric I e 8| o Steel Ground
reinforcemen - = Rod
[} - 1
L
v 3 . o .
0 . Conduit Template Conduit Template
oy Grade break |ines
E/ " 8/
© O+ _ {E /8 X —
£hH o o F‘?#*\*F\“ Copper-clad - }4?47\7\*\4
E%i Ground Rod 2" minimum Steel Ground 2" minimum
ot 2 (Typical) Rod —~ (Typical)
?ggg Uz 30" N % 30"
o= )
g3+ 3. 9=
G20 -2 #3 at 6" piten Ol 3 ot 6" piteh
[SP Y] = 5 pirrTc
i FOUNDATION DETAIL g ®3 ot 6" pit s 43 ot & piteh,
= 0 < top and bottom. 8 top and bottom.
TOO0
5+ 1 1 Top of .
e5P Lo Foundation— g
923 Hex nut — Lock washer || Lock washer — S|e SECTION A-A SECTION A-A
276 Flat washer— T |3
220 Boseplate | | =Tl SHOWING CONSTANT GRADE SHOWING SLOPED GRADE
Sow 1 Holddown Q 0]
= R | | Washer i 5
o E+ z _ :: —|lm
22% I,c I Sl
3 — % O [ -
ocC + — [
w€o 2o 1
[ ;mg {
B Qg% “~Flat wosher! | PAY QUANTITY OF RIPRAP PER FOUNDATION RECOMMENDED FOUNDATION
g PR =1 Hex nut i (Install only when shown on fthe plans) (SLENGEHS .
= 1720 Typ, ey ! Foundat fon RIPRAP RIPRAP ee note
— 9 o
o 390 Mo L1740 Tve, Diameter DIAMETER (CONC) (CL B) JOUNTING | TEXAS CONE PENETROMETER
= Tied 1o ’ Anchor 30 in. 78 in. 0.35 CY HETGHT N Blows/ft
10 15 40
rebar cage
see note 10
<20 ft. G’ 6’ 6’
ANCHOR BOLTS 20l | e 6 6
POLE BOLT CIRCLE ANCHOR >30 ft, , , ,
MOUNTING BOLT to 40 ft. 8 8 6
; ; R ) HEIGHT Shoe Base T-Base SIZE 540 1
o : y 107 8’ 6’
. . Tin.x fo 50 ft.
SHOE BASE Bottom Anchor <40 fT. 13 in. ta-in. 301N,
Bolt Template 2
See RIP Standard 40-50 ft. 15 in. 17 ain. < 340\77“
A 9/8/2015 - ADDED THIS SHEET TO PLANS
1. "Recommended Foundation Lengths" table is for information purposes only. Foundation lengths shall be as BREAKAWAY POLE PLACEMENT (See note 6)
shown on the plans, or as directed by the Engineer. Foundations will be paid for under Item 416,
"Drilled Shaft Foundations, ' unless otherwise shown on the plans. Roadway Functional i* io‘e ?ﬁcse* éd‘S*G”CG
2. Erect roadway illumination assembly poles plumb and true. Form and level the top 6" of the foundation so the Classification fg‘eﬁggieozmgqm ?8?% )
pole will be plumb. Use leveling nuts to plumb shoe base poles. Do not use shims or leveling nuts under : : 576)@5 Depaﬁmem of de/?S/)OfoTfO/?
Transformer bases. Do not grout between baseplate and the foundation. Freeway Mainlanes . I _ )
3. Ensure Class 2A and 2B fit for anchor bolts and nuts. Tap and chase nuts after galvanizing. Anchor bolt body (roadway with ful | 15 f*“ {minfmum and Tratfic Operations Division
with rolled threads need not be full size. control of access) Typieal) Trom fone edge F{C)/X[)VV/X\{
4. Use appropriate class of concrete as specified in Items 416 and 432. A1 curbed, 45 mph > 5t minimum (15 ft
5. Place riprap around the foundation when called for elsewhere in the plans. Riprap will be paid for under Item 432. r less d 73 ns dq L .
6. Locate breakaway roadway il lumination assemblies as shown in the placement table, unless otherwise dimensioned °© © eslg pee deswrob\é).frot curb face I L'L*thA I %JA\T’I <>F¢
on the plans. Protect non-breakaway il lumination assemblies from vehicular impact (i.e. 2 ft. behind guard All others 10 ft. minimum™ (15 ft. [)E:T*/x I{,TS
rail or mounted on traffic barrier), or located outside fthe clear zone, except fthat 2.5 ft+. from curb face is desirable) from lane edge
minimum desired for |ight poles on city sftreets, 45 mph or less, see design guidelines for further information. R . .
7. Use 8 hold down washers on fransformer base poles as recommended by the manufacturer and supplied with base. ¥ or as close fo ROW Iine as is practical (RDWY TLLUM FOUNDATIONS)
8. Install a minimum of 2 conduits in each foundation. See lighting layout sheets for locations of foundations *x provide 2/5 of fhe luminaire mounting
with more than 2 conduits. Cap unused conduits in foundations on both ends. height behind the pole for "falling area” R I D (FND) - W W
9. Conduit location in foundations is critical for breakaway devices. Place conduits 2 in. apart on to prevent encroachment on the other travel
center|ine as shown. lanes. See design guidelines. - _ - -
10. Bond anchor bolt fo rebar ca ith #6 b + ded ducTt U | isted A H | + @© TXDOT  January 2007 DN: TXDOT ‘CK- TXDOT ‘DW- TXDOT ‘CK- TXDOT
. ge wi are stranded copper conductor. Use |isted mechanical connectors EvTeTons ot Teeer o ey
rated for embedment in concrete. -1
o 11. Use rip rap on T-base foundations that are located on a sloped grades. 001508 ] 128,ETC 1 35
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