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State furnished asphaltic emulsion is required for testing.  Normally 1100 liters.

Use 120 day delayed start

1.  Change section numbering when used in conjunction with Std. Specs.

13.__  ASPHALTIC EMULSION TANK

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of fabricating and installing an asphaltic emulsion tank in accordance with the details shown on the plans and these special provisions.

5

The asphaltic emulsion tank shall include the tank assembly, a reinforced concrete footing, heating and pumping equipment, piping, controls, electrical work and such other equipment, appurtenances and material not mentioned herein, which are required for the proper installation and operation of the asphaltic emulsion tank.

Paras. 6 and 7:  Use with General Conditions.  Delete Paras. 8 and 9.

6

Concrete and reinforcement shall be in accordance with the requirements specified for minor work in Division 3, "Concrete and Reinforcement," of these special provisions.

7

All electrical work shall be in accordance with the requirements specified in Division 16, "Electrical," of these special provisions.

Paras. 8 and 9:  Use with Standard Specifications.  Delete Paras. 6 and 7.

8

Concrete and reinforcement shall be in accordance with the requirements specified for minor work in Section 12‑3, "Concrete and Reinforcement," of these special provisions.

9

All electrical work shall be in accordance with the requirements specified in Section 12‑16, "Electrical," of these special provisions.

10

SUBMITTALS.‑-

11

Product data.‑-Manufacturer's descriptive data, installation instructions, manuals, and parts list, shall be submitted for approval.

12

Except for steel bars, plates and shapes, pipe and pipe fittings, bolts, nuts and washers, and concrete and reinforcement, submittals shall include all product items listed herein.

13.  Use with General Conditions.  Delete Para. 14.

Shop drawings shall include the tank, all tank components and appurtenances, electrical equipment and devices, and the tank control panel schematic and wiring diagrams.  The wiring diagram shall be drawn in a conventional ladder logic manner and shall be complete with wire identification numbers.

14.   Use with Standard Specifications.  Delete Para. 13.

Working drawings shall include the tank, all tank components and appurtenances, electrical equipment and devices, and the tank control panel schematic and wiring diagrams.  The wiring diagram shall be drawn in a conventional ladder logic manner and shall be complete with wire identification numbers.

15

CLOSEOUT SUBMITTALS.‑-

16

Operation and maintenance manuals.‑-Prior to the completion of the contract, 3 identified copies of the operation and maintenance instructions with parts list for the equipment specified herein shall be delivered to the Engineer at the jobsite.  The instructions and parts list shall be in a bound manual form and shall be complete and adequate for the equipment installed.  Inadequate or incomplete material shall be returned for correction.  The Contractor shall resubmit adequate and complete manuals at no expense to the State.

17

WARRANTY.‑-

18

Warranties and guarantees.‑-Manufacturer's warranties and guarantees for the materials or equipment used in the work shall be delivered to the Engineer at the jobsite prior to the acceptance of the contract.

19

PART 2.- PRODUCTS

20

MANUFACTURED UNITS.‑-

21

Emulsion tank.‑-

*22.  Add tank capacity.


Emulsion tank shall be a factory fabricated, vertical steel tank with a nominal capacity of ___ liters.  The tank shall be of welded construction and shall be supported on braced steel legs bolted to a reinforced concrete footing.  Insulation and jacket may be factory or field installed.

23


The tank shall be equipped with external and internal ladders, 762 mm diameter hatch with lid, inlet, outlet and cleanout valves, half couplings at valve nipple connections, all necessary bracing for supports, anchor bolts, tank reinforcement, insulation, aluminum jacket, pump box assembly, tank heater, 3‑way valve, motor, wiring and control panel.

24

MATERIALS.‑-

25

Steel bars, plates and shapes.‑-

26


Steel bars, plates and shapes shall conform to ASTM Designation:  A 36M.

27

Pipe.‑-

28


Pipe shall be Schedule 40 black steel pipe conforming to ASTM Designation:  A 53.

29

Pipe fittings.‑-

30


Pipe fittings shall be standard weight, black steel fittings.  Malleable iron fittings shall not be used.

31

Bolts, nuts and washers.‑-

32


Bolts, nuts and washers shall be zinc‑coated conforming to ASTM Designation:  A 307.

33

Tank insulation.‑-

34


Tank insulation shall be minimum 48 kg/m3, semi-rigid glass fiber insulation, R‑2.5 K• m2/W  minimum at 24°C.  Tank insulation shall be factory sealed on both sides with foil reinforced kraft laminate vapor barrier.  Tank insulation shall be Owens‑Corning Fiberglass, Type 703; CertainTeed, 850; or equal.  Batt insulation shall not be used.

35

Insulation adhesive.‑-

36


Insulation adhesive shall be as recommended by the insulation manufacturer.  Adhesive shall be suitable for temperatures up to 65°C.

37

Insulation studs.‑-

38


Insulation studs shall be adhesive or percussive welding type studs.  Adhesive studs shall have a factory applied adhesive backing or shall be installed with a field applied adhesive specially manufactured for the intended use and as recommended by the stud manufacturer.  Studs shall be Gripnail, Durodyne, Dynastick, Omark-Graham, JSM insulation pin and clip, or equal.

39

Aluminum jacket.‑-

40


Aluminum jacket shall be 0.41 mm to 0.51 mm thick aluminum sheet.

41

Ball valve.‑-

42


Ball valve shall have threaded ends, be lockable, and suitable for emulsion.  Ball valve shall be Walls; Jamesbury; or equal.

43

COMPONENTS.‑-

44

Pump box assembly.‑-

45


Pump box assembly shall be a complete assembly including pump, pump motor, pump heater and the necessary pipe, valves and fittings to circulate, pump‑out and pump‑in asphaltic emulsion.  The assembly shall have supports for the pump motor located outside the box.

46


Pump shall be bronze fitted, positive displacement rotary type, NPS 1 1/4 minimum port, and shall deliver no less than 56 LPM nor more than 76 LPM of penetration Type RSl asphalt, Grade 120‑150 or Grade 200‑300 at 32°C.  Pump shall have a pressure valve set at 517 kPa.  Pump shall not load the motor to more than its full load current as quoted on the nameplate by the motor manufacturer.  Motor service factor shall not be considered in the determination of the motor loading condition.

*47.  As of 2/93, use 3.7 kw motor only.  See Electrical Engineer for voltage and phase.  The 3.7 kW motor is for 56‑76 LPM.  Recalculate motor kW if flow rate is outside this range.


Pump motor shall be 3.7 kW, ___‑volt, ___‑phase, heavy duty, totally enclosed, fan cooled, located outside tank, designed for reverse operation and equipped with reversing switchgear.  Motor shall have sealed lifetime lubricated ball bearings and Class B insulation.

48

Pump heater.‑-

49


Pump heater shall be ___‑volt, 300‑watt, single‑phase, 60 hertz, thermostatically controlled, tube type heater with low density heating element consisting of ceramic insulators and heavy duty nickel‑chromium alloy resistance wire.

50

Tank heater.‑-

*51  Add tank heater data.


Tank heater shall be minimum __ kW heating capacity and designed for operation on __‑phase, 60 hertz, ___‑volt power.  Heaters shall have the following features:

52


Full tank width heating element with minimum outside diameter of 90 mm, and sufficient surface to prevent heat dissipation exceeding 4.65 kW per square meter at any point.

53


Automatic temperature control shall maintain a constant emulsion temperature.  Temperature setting range shall be between 10°C and 121°C without local overheating of the emulsion.

54

Liquid tight flexible conduit and fittings.‑-

55


Liquid tight flexible metallic conduit shall be fabricated in continuous length from galvanized sheet steel, spirally wound and formed to provide an interlocking design with an extruded polyvinyl cover.

56


Fittings shall be electroplated, malleable cast iron body, with cap nut, grounding ferrule, and connector body with insulated throat.

57

CONTROLS.‑-

58

Control panel.‑-

59


Control panel shall be single‑door, dust-tight, NEMA Type 12 control panel enclosure with drip shield and shall conform to the Joint Industry Conference Standards.  Enclosure shall contain electrical mounting panel, hinged interior door and exterior dead front door.  Enclosure shall be made of 1.90 mm (14‑gage), or heavier, steel with all seams continuously welded.  A rolled-up lip shall be provided around three sides of hinged exterior door and around all sides of enclosure opening.  The exterior door shall be provided with a neoprene gasket.  The door shall be maintained closed with door clamps.  Enclosure shall have a hasp and staple for padlocking.

60

Main circuit breaker.‑-

*61.  Add main circuit breaker data)


Main circuit breaker shall be __‑pole, ___‑volt, AC, 100‑ampere frame, ___‑ampere trip, molded case circuit breaker.  The interrupting capacity of the circuit breaker shall be 10,000 amperes, symmetrical, at 240 volts.

62

Pump motor disconnect.‑-

*63.  Add pump motor disconnect  data


Pump motor disconnect shall be __‑pole, ___‑volt, AC, 100‑ampere frame, ___‑ampere trip, molded case circuit breaker.  The interrupting capacity of the circuit breaker shall be 10,000 amperes, symmetrical, at 240 volts.

64

Tank heater disconnect.‑-

*65.  Add heater disconnect data.


Tank heater disconnect shall be __‑pole, ___‑volt, AC, 100‑ampere frame, ___‑ampere trip, molded case circuit breaker.  The interrupting capacity of the circuit breaker shall be 10,000 amperes, symmetrical, at 240 volts.

66

Pump heater disconnect.‑-

*67.  Add pump heater disconnect data.


Pump heater disconnect shall be 2‑pole, ___‑volt, AC, 100‑ampere frame, ___‑ampere trip, molded case circuit breaker.  The interrupting capacity of the circuit breaker shall be 10,000 amperes, symmetrical, at 240 volts..

68

Control disconnect.‑-

*69  Add control disconnect data.


Control disconnect shall be __‑pole, ___‑volt, AC, 100‑ampere frame, ___‑ampere trip, molded case circuit breaker.  The interrupting capacity of the circuit breaker shall be 10,000 amperes, symmetrical, at 240 volts.

70

Timer.‑-

*71.  Add timer data.


Timer shall be ___‑volt, 2‑circuit, solid‑state programmable timer switch with built‑in automatically rechargable battery to hold schedule for at least 7 days during power failure, and power on‑off and manual override switches.  Each timer circuit shall be programmable for a minimum of 3 independent on‑off operations per circuit per day or days of the week in addition to being able to skip selected days.  Timer switch shall also have the ability to vary schedules from one day to another day by use of a single button.

72

Spring wound timer switch.‑-

73


Spring wound timer switch shall be single‑pole, single‑throw, 20‑ampere, 125‑volt AC timer switch without a hold feature.  Timer switch contact shall remain open in the off position.  Timer switch shall be capable of being turned on for 0 to 60‑minute time range.

74

Tank heater contactor.‑-

*75.  Add tank heater contactor data.


Tank heater contactor shall be electrically held, __‑pole, 240‑volt contactor.  Contactor shall have ___‑volt coil and ___‑ampere, continuous, double-break, silver alloy contacts.

76

Pump heater contactor.‑-

*77.  Add pump heater contactor data.


Pump heater contactor shall be electrically held, 2‑pole, 240‑volt contactor.  Contactor shall have ___‑volt coil and ___‑ampere, continuous, double break, silver alloy contacts.

78

Pump motor starter.‑-

*79.  Add pump motor starter data.


Pump motor starter shall be ___‑pole, ___‑volt, NEMA rated, NEMA size ___, line voltage reversing starter with auxiliary contacts as shown on the plans.  Starter shall have ___‑volt coil, double break silver contacts, and ___ manual reset, NEMA rated nonadjustable, thermal overloads.  Thermal overloads shall be set to trip between 115 and 125 percent of the motor full load current as quoted on the nameplate by the motor manufacturer.  Reset button shall be externally operable with the control panel exterior door open.

80

Tank heater thermostat.‑-

81


Tank heater thermostat shall be indicating type process temperature controller with 3 meter capillary tube with bulb.  Controller shall have diecast aluminum case, 10°C to 121°C temperature range, and AC rating of 2 amperes at 240 volts.  Controller shall be Chromalox, Type MF; Partlow, Type MF7; or equal.

82

Pump heater thermostat.‑-

83


Pump heater thermostat shall be a non‑indicating type thermostat with 6 meter capillary tube with bulb.  Thermostat shall have 13°C to 79°C temperature range, and rated at not less then 8 amperes at 120 volts, AC.

84

Terminal block.‑-

*85  Add terminal block data.


Terminal block shall be 20‑ampere, ___‑volt, molded plastic with 2 or more mounting holes and 2 or more terminals in each cast block.  Each block shall have a molded marking strip attached with screws.  Terminal block shall have tubular, high pressure clamp connectors.

86

Selector switch.‑-

87


Selector switch shall be rotary action, double-pole, 2‑position, 10‑ampere, 240‑volt switch.  Switch contact shall have an inductive pilot duty rating of 30  amperes (make), 3 amperes (break) and 10 amperes (continuous) at 120 volts and 35 percent power factor.  Selector switch shall have a legend plate marked "OFF‑ON."

88

Limit switch, LS.‑-

89


Limit switch, LS, shall be heavy duty, side rotary, momentary contact, single‑pole, double-throw, double-break switch in a NEMA 4 enclosure.  Limit switch shall be rated 60‑ampere make, 3‑ampere break at 240‑volt (0.35 power factor), and 10‑ampere continuous.  Limit switch shall be operated by an adjustable length lever arm with roller.

90

Connecting cable.‑-

91


Connecting cable shall be 6‑conductor, copper, 1.5 mm2 AWG minimum, 600‑volt, heavy duty, Type SO power cord.  Cable shall be connected to pushbutton station and control panel with cable grips and connectors.

92

ACCESSORIES.‑-

93

Mobile platform ladder.‑-

94


Mobile platform ladder shall meet OSHA standards and shall be constructed of 25 mm aluminum tube.  Steps and platform shall be constructed of aluminum diamond pattern safety grating.  Ladder shall be 1.52 meters high, consisting of 6 steps, 660 mm x 356 mm platform, stair and landing handrails, and spring loaded, automatic ball bearing type swivel brake rubber casters with rubber tipped safety legs.

95

Hose.‑-

96


Hose shall be suction delivery oil hose, working pressure of 1040 kPa, 38 mm inside diameter, 3.7 meters in length with bronze swivel couplings; U. S. Royal, P5176; Dayco, 7225; Goodall, Specification N‑147; or equal.

97

Pushbutton station (for emulsion pump control).‑-

98


Pushbutton station shall be pendant control station in NEMA 4X enclosure.  Control station shall contain 3 pushbutton operator and contact blocks with contacts as shown on the plans.  Contacts shall be rated 10 amperes (continuous) at 240 volts and shall have inductive pilot duty of 30 amperes (make), 3 amperes (break) at 240 volts and 35 percent power factor.  Pushbutton station enclosure shall have stainless steel hanger, stainless steel internal strain relief post and a legend plate.  Legend plate shall be marked "STOP," "FORWARD," and "REVERSE" at appropriate pushbutton.

99

FABRICATION.‑-

100

Tank fabrication.‑-Steel parts, components and members of the emulsion tank shall be free from loose mill scale, flake rust and rust pitting, shall be well formed and finished to shape and size with sharp, true lines and angles, shall have square corners and smooth bends and shall be free from twists, kinks, warps, dents and open joints.  Cuts shall not deviate more than 2 mm from the intended line.  Bends from shearing or punching shall be straightened.  Roughness, notches or gouges shall be removed.

101

Exposed edges and ends of metal shall be milled or ground smooth with no sharp edges and with corners slightly rounded.  Connections and joints exposed to weather shall be constructed and sealed to exclude water.

102

Welding of steel shall conform to the requirements in the latest edition of the American Welding Society's publication, AWS D1.1, "Structural Welding Code."

103

Tank thermostat bulb well, nipples, and heater wells shall be extended to 50 mm beyond the outside of the insulation and aluminum jacket.

104

Insulation studs shall be installed in accordance with the stud manufacturer's recommendations.  Percussive welding type studs shall be carefully welded in place with current settings that will not appreciably burn the tank.  Studs shall be located at a maximum spacing of 920 mm on center vertically and horizontally, or spaced as recommended by the insulation manufacturer.  Studs shall not have washers.

105

Tank insulation.‑-Tank insulation shall be installed and shall be cut and mitered to fit the shape of the tank.  Joints shall be sealed and smoothed with fitting cement.

106

The insulation shall be secured to the top, bottom and sides of the tank with adhesive and studs.  Adhesive shall be liberally applied over the entire tank surface.

107

The hatch lid shall not be insulated.

108

Aluminum jacket.‑-The aluminum jacket shall be installed and shall be fastened in place with aluminum fasteners spaced at 130 mm centers along lap joints in the jacket.

109

Joints between sections of the jacket shall overlap not less than 70 mm and shall be sealed with butyl rubber sealant to prevent water penetration.

110

Weeps shall be provided at low points of jacket.

111

Tank heater.‑-Heater and terminal arrangements shall allow installation of the heater in Schedule 40, NPS 4 pipe housing in tank and terminating outside the tank with standard fittings accepting electrical terminals.

112

Pump heater.‑-Pump heater and terminal arrangements shall allow installation of the heater in Schedule 40, NPS 3 pipe housing in the pump box assembly.  Heater lead wires shall be high temperature wires rated minimum at 250°C.  Connection of heater lead wires to the standard wires shall be made in an approved junction box mounted outside the pump box.

113

Tank control panel.‑-Control panel shall be installed on the emulsion tank adjacent to the terminal ends of the emulsion heaters.  The following electrical components shall be mounted on the control panel mounting panel:  main circuit breaker, pump motor disconnect, pump heater disconnect, tank pump heater disconnect, control disconnect, timer, pump heater thermostat, tank heater contactor, pump heater contactor, pump motor starter, and tank thermostat.  A schematic and wiring diagram under transparent protective cover shall be set inside the exterior hinged door.  The selector switch and timer switch, TS, shall be mounted on the hinged interior door of the control panel.

114

Pushbutton station.‑-Pushbutton station shall be installed with a cable hanger and a 4.6 meter cable between control box and the station.

115

SHOP FINISHING.‑-

116

Galvanizing.‑-Emulsion tank ladder and hatch assembly shall be hot‑dip galvanized after fabrication.  The weight of galvanized coating shall be at least 305 grams per square meter of surface area.

117

Shop primed steel.‑-All steel surfaces which are not galvanized shall be cleaned and shop prime painted with 2 coats of red oxide ferrous metal primer.  Primer shall not contain lead pigments.

118

The total thickness of prime coats shall be at least 0.10 mm.

119

SHOP QUALITY CONTROL.‑-

120

Inspection and tests.‑-Before priming the tank shall be tested for leaks for a period of 4 hours by filling with water.  All leaks shall be repaired and the tank retested until there is no leakage during an entire test period.

121

PART 3.- EXECUTION

122

INSTALLATION.‑-

123

Final installation.‑-All hardware shall be galvanized.  Isolation coatings shall be provided between abutting incompatible materials.

124

Unless otherwise approved by the Engineer, field welded splices of structural members will not be permitted.

125

All bolts shall have hexagon heads and nuts.  Plain washers shall be used under bolt heads.  Lock washers shall be used under nuts.  All nuts shall be drawn up tight.

126

Finish painting.‑-After erection of the tank, all areas where the shop applied primer has been damaged or has deteriorated shall be thoroughly cleaned and spot painted with primer.  Spot painted areas shall be approved by the Engineer prior to the application of the finish coats.

127.  Use when the "Painting" SSP is required for other painting on the project.  Use with General Conditions.  Delete Paras. 128 and 129.

Two applications of the finish coating shall be applied to shop primed steel surfaces exposed to view after the erection of the emulsion tank has been completed.  Cleaning and painting shall be in accordance with the requirements specified for shop primed steel under "Painting" in Division 9, "Finishes," of these special provisions.

128.  Use when the "Painting" SSP is required for other painting on the project.  Use with Standard Specifications.  Delete Para. 127 and 129.

Two applications of the finish coating shall be applied to shop primed steel surfaces exposed to view after the erection of the emulsion tank has been completed.  Cleaning and painting shall be in accordance with the requirements specified for shop primed steel under "Painting" in Section 12‑9, "Finishes," of these special provisions.

129.  Use when the "Painting" SSP is not required for other painting on the project.  Delete Para. 127 and 128.

Two applications of the finish coating shall be applied to shop primed steel surfaces exposed to view after the erection of the emulsion tank has been completed.  The finish coating shall be white gloss, exterior, alkyd enamel.

130

The aluminum jacket, mobile platform ladder or galvanized steel shall not be painted.

131

FIELD QUALITY CONTROL.‑-

132

Inspection and testing.‑-All equipment installed shall be tested by the Contractor in the presence of the Engineer.  Defective material, equipment, or workmanship shall be replaced by the Contractor at his expense.

133.  Use with General Conditions.  Delete Para. 134.

The asphaltic emulsion for operational tests will be State-furnished as provided under "State-Furnished Materials" in Division 1, "General Requirements," of these special provisions.

134.  Use with Standard Specifications.  Delete Para. 133.

The asphaltic emulsion for operational tests will be State-furnished as provided under "State-Furnished Materials" in Section 8, "Materials," of these special provisions.

Para. 135 and 137:  Adequate for 5678 liter capacity,  Adjust for larger sizes.

135

Operational tests shall include the heating and pumping systems.  The tests shall be performed with 1100 liters asphaltic emulsion in the tank.

136

Heaters shall be set at 2 temperatures for 3 days each.  Temperature settings shall be determined by the Engineer.  Heaters shall maintain temperature within 5 percent of set‑point.

137

Pump shall pump 170 liters of asphaltic emulsion out of and into tank three times.  Pump shall deliver a minimum of 56 LPM of asphaltic emulsion at 32°C.

