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DTM Polyurethane

AUE-370

AUE370 i surfce colerans, high solid,
bigh build, two component serylic urethane
formulsed fo diect-to-metl pplictions.
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Sample Engineering Specification


Portable Axle Scale (PALS) Weighing System


1. PART 1 - GENERAL
1.1. Scope.  This section sets forth the requirements for one portable axle load truck scale. The scale shall be furnished and installed complete as specified in the following paragraphs, including platform, load cells, indicators, surge voltage protection system, and the services of the manufac​turer’s service representative.

1.1.1. Acceptable Manufacturer.  The truck scales furnished under this section shall be manufactured by Fairbanks Scales or equal.

1.2. General.  Equipment furnished and installed under this section shall be assembled, erected, and placed in proper operating condition in full conformity with drawings, specifications, engineering data, instructions, and recommen​dations of the equipment manufacturer unless exceptions are noted by the engineer.

1.2.1. General Equipment Stipulations.  The General Equipment Stipulations shall apply to all equipment furnished under this section.

1.2.2. Governing Standards.  The scale systems shall have been issued a Certificate of Conformance by the National Type Evaluation Program, (N.T.E.P.) and shall conform to the following standards:
· National Institute of Standards and Technology (NIST), Handbook 44, "Specifications, Tolerances, and Technical Requirements for Weighing and Measuring Devices.
· American Welding Society AWS D1.1, latest edition.

· Weighbridge structural steel and structural steel embedments shall conform to ASTM A36.  
· Reinforcing steel shall conform to ASTM A615, Grade 40 or Grade 60.

1.2.3. Anchor Bolts.  All anchor bolts, nuts, and washers shall be made of carbon steel or comparable, and shall be plated.
1.2.4. Edge Grinding.  Sharp projections of cut or sheared edges of ferrous metals, which are not to be welded, shall be ground as required to ensure paint adherence.

1.2.5. Surface Preparation.  All ferrous metal surfaces, except stainless steel or plated steel, shall be blast cleaned in the shop in accordance with the paint manufacturer’s recommendations.  All mill scale, rust, and contaminants shall be completely removed before shop primer is applied. The components of each module shall be cleaned to an SSPC-SP6 finish prior to painting.
1.2.6. Shop Painting.  All steel surfaces, except stainless steel or plated steel, shall be coated with a PPG AUE-370 high solids acrylic urethane, a two component chemically cross-linked commercial coating system.  The paint system will be applied per the manufacturer’s recommendations.  See attached data sheet.
Additional field painting other than touchup painting of damaged surfaces will not be required.  

1.2.7. Power Supply.  Unless otherwise specified, the power supply to the equipment will be a dedicated 120 volt, single phase, 60 Hz connection.  Where control voltages lower than the power supply voltage is required, suitable control power transformers shall be furnished.

1.2.8. Surge Voltage Protection.  The scale system shall be surge and lightning protected.  This protection shall include a surge protection device which plugs into a standard 115 vac outlet. The load cells shall be optically isolated. The scale shall have a dual point ground rod system for the grounding of the weighbridge, power supply, and the sectional controllers. Electrical diagrams of the scale grounding and surge protection shall be supplied with submittals.  The surge voltage package shall be provided as a unit and be tested and approved by the scale manufacturer.       
Surge protection devices or components not designed or tested by the scale manufacturer as a unit are unacceptable.

1.3. Submittals.  Complete installation drawings, together with detailed specifications and data covering materials, parts, devices, and accessories forming a part of the equipment furnished, shall be submitted in accordance with the submittals section.  Drawings shall cover all scale components, installation details, and concrete specifications and requirements for the concrete needed in the dead spans and approaches.
2. PART 2 – PRODUCTS

2.1. Scale Design. 

2.1.1. General Description. The scale shall be an N.T.E.P. approved (legal for trade), accuracy class IIIL scale. The specified truck scale shall have a 10’ x ___’  footprint with a maximum height of 6”. The scale shall be fully electronic and shall use an orthotropic design which is factory mounted on rocker column load cells. Both the scale and the load cells shall be N.T.E.P. approved.
2.1.2. Scale Capacity and CLC. When used as an independent unit, the N.T.E.P. approved scale shall have a minimum capacity of 120,000 lbs x 20 lbs and a minimum concentrated load capacity (CLC) of 60,000 lbs.
2.1.3. Weighing Element Design. The scale shall consist of a minimum 1/4” thick checkered floor plate deck supported by wide flange beams. The elements shall use an orthotropic design and I-beam construction. Removable access plates on the deck surface shall provide easy access to all internal components such as load cells, checking, and junction boxes. Access plates will be anchored to the weighing element via a tapped hole which will receive a machine screw, the head of which will be countersunk such that it is level with the deck.

2.1.4. Checking. The scale shall utilize internal longitudinal and lateral bumper checking. The scale shall be completely self-checking. No check rods or flexure checking plates are to be used. Checking shall be mechanically isolated from the load cell and load cell stands/base plates. 
2.1.5. Scale Instrumentation.  The scale instrumentation shall be able to capture individual, accurate axle weights in a series and then sum them to arrive at the total vehicle weight.
2.1.6. Load Cell and Controller/Junction Box  Specifications. Load cells shall meet the following specifications:

Maximum capacity: 
50,000 lbs

NTEP Accuracy Class:
IIIL, 10,000 divisions

Temp effect on min dead load output (%/°C)
≤ ± 0.0400%

Temperature effect on sensitivity (%/°C):
≤ ± 0.0200%

Combined error (%RO):
≤ ± 0.0500%

Non-linearity (%RO):
≤ ± 0.0400%

Hysteresis (%RO):
≤ ± 0.0400%

Creep error (30 minutes) / DR
≤ ± 0.0600%

Rated Output (mV/V): 
2 ± 0.1%

Calibration in mV/V/Ω (%)
≤ ± 0.05

Zero balance (%RO):
≤ ± 5

Excitation voltage (V):
5 to 15 Volts

Input resistance (Ω):
1,150 ± 50

Output resistance (Ω):
1,000 ± 2

Insulation resistance (M Ω):
≥ 5000

Safe load limit (% of Capacity):
200%

Ultimate load (% of Capacity):
300%

Compensated temperature range (°C):
–10o to +40o

Operating temperature range (°C):
–40o to +80o

Load cell material: 
Stainless steel 17-4 PH
Sealing:
Complete hermetic sealing; cable entry sealed by glass to metal header

Protection (according to DIN 40.050):
NEMA 6P/IP69K
Load cells shall be a stainless steel, self-centering rocker column load cell with COMPLETE hermetic sealing (including entry points), self restoring design, and high input resistance. The load cell shall be provided with a shielded, 4 conductor cable with a polyurethane jacket and stainless steel sheathing to deter damage from rodents and due to travel. Load cell cables must be hard wired to the load cell.  “Quick disconnect” load cell cable connectors on cells or on junction boxes are not acceptable.
Load cell output shall be a DC analog signal. Load cells with digital output shall not be acceptable. If the scale is to be provided with Intalogix or similar technology, each load cell shall be optically isolated via a smart sectional controller. PC boards shall be encapsulated in epoxy or similar material. A board that is not protected in this fashion is unacceptable. Furthermore, each encapsulated board shall be housed in a type 304 Stainless steel enclosure rated NEMA 4X. Access to the encapsulated board within the smart sectional controller enclosure shall be achieved without the use of tools.  Bolts, screws or other hardware shall not be used to seal the smart sectional controller enclosure.

2.1.7. Platform and Foundation Requirements. The scale shall be portable and not require any foundation work for operation. The platform shall be affixed to flat, unyielding surface (such as concrete) with Hilti bolts. The platform shall incorporate a set of two 10’ x 30” or 10’ x 60” ramps. The weight of each platform (not including ramps) shall not exceed 3500 lbs for a 10’ x 7’, 5000 lbs for a 10’ x 10’, and 7500 lbs for a 10’ x 14’. The platform profile shall be 6”, which is low enough that rub rails will not be required to ensure the safety of vehicles and drivers. If a vehicle is to drive over the edge of the scale, no harm shall be caused to the vehicle as a result of the scale height.
The scale manufacturer shall furnish the following items for installation of scale platforms:

· Weighing elements and subframes

· Longitudinal and lateral bumper checking devices

· Load cells and load cell assemblies.

· Hilti anchor bolts and other hardware necessary for installation.

3. PART 3 – EXECUTION

3.1. Installation.  The scale shall be manufactured, provided, and installed by a scale company that has a minimum of five years of experience installing similar truck scale systems. Installing the entire system and pouring concrete dead areas and approaches should require only a single day to complete.

The installer shall configure the scale system as indicated on the certified drawings.  All concrete work shall be as specified in the cast-in-place concrete section.  Anchor bolts shall be set as required by the scale manufac​turer’s drawings.

3.2. Manufacturer’s Field Services.  Where scheduled in the equipment schedule section, an experienced, competent, and authorized representative of the manufacturer shall provide field services for equipment furnished under this section.  Field services shall meet the requirements of Manufacturer's Field Services in the quality control section.

3.3. Field Testing and Acceptance.  An authorized manufacturer’s representative shall provide the required scale certification for capacity and accuracy to the Engineer as required by the applicable state department of weights and measures and any other applicable state or county agency.

3.4. Personnel Training.  An experienced, competent, and authorized representative of the manufacturer shall train the Owner's personnel in operating, maintaining, and repairing the equipment specified in this section.  The training provided shall meet the requirements of Personnel Training Services in the quality control section.  The number of training sessions and duration of each session shall be as scheduled in the equipment schedule section.

End of Section
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Directions for Use (comtinued)
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Technical Data*
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