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SPECIFICATION: HYDRAULIC SYSTEM, CLOSED CENTER, PISTON PUMP,  

                                  GROUND SPEED CONTROLLED



 SEQ CHAPTER \h \r 1I
GENERAL
It is the intent of this specification to purchase eight (8) hydraulic systems with a closed center sectional type load sensing valve and load sense/pressure compensated piston pump.  The system is designed to control the functions of a Winter Maintenance Truck with a dump body (double acting lift cylinders for the box-up/down) and slide in spreader; or a combination body with cross auger and spinner.  It shall also operate standard functions such as underbody blade with swing and front plow with swing.  All units will be equipped to control pre-wetting systems with granular spreaders and mid mount wings.  Spreader functions shall be ground speed controlled with in-cab display and control (supplied by separate vendor).  All specifications contained herein are considered minimum and must be met.  Hydraulic valve must be compatible with Dickey-john Control Point Ground Speed Controls.  [Side delivery augers on Combination Bodies will require reversing operation along with the main delivery conveyor, front to rear.  Pump capacity may have to be increased and valves and controls may have to be added to compensate for additional functions.]


Note:
MDOT will be installing these hydraulic systems on:
(System One) – Five (5) - Tandem axle trucks with 14 foot combination bodies, rear cross augers, with poly spinners. Tandem valvebodies shall include a section for side mounted wing.
(System Two) – Three (3) - Tandem axle trucks with dump bodies, slide-in material spreaders, rear y-chutes with spinner.  Tandem valvebodies shall include a section for side mounted wing.
All valves shall have an EPC section to control a wing.

I
GENERAL - continued

The timely delivery of the hydraulic systems is essential to the department’s ability to meet its scheduled build-up of its winter maintenance fleet and its ability to maintain the highway system in a safe manner.  All units listed in this specification shall be completed and delivered in 120 calendar days.  If units are delivered to MDOT and do not meet the specifications they will not be considered completed until all complaints are resolved.

The calendar days shall be counted from the date the purchase order is awarded.  Failure to meet this requirement or any units delivered after the delivery date will cause the vendor to pay the damages listed in this specification under Liquidated Damages.
Contact person for this specification is Jeff Turner at (517) 334-7763.  Office hours are 7:00 am to 3:30pm Monday through Friday except Holidays.

II


GENERAL WORKMANSHIP  




Workmanship is expected to be of high quality throughout in accordance with acceptable industry-wide practice and, where applicable, to meet all FMVSS, OSHA, MIOSHA, and ANSI standards.
III

PRODUCT LITERATURE
Bidder is to return manufacturer’s product literature for the make and model offered with the bid.  The literature is to show supporting data for the performance and design characteristics required in the specification.
IV
PRECONSTRUCTION MEETING AND PROGRESS SCHEDULE

Within 30 days of the purchase order date the bidder is to meet with Department personnel in Lansing to provide a written progress schedule and completion date for the work and to review terms and requirements of the order.  

V
PILOT MODEL INSPECTION

Any Purchase Order that is for more than one unit the successful bidder will be required as part of this order to provide subsistence and transportation for three (3) MDOT personnel to inspect and approve the first completed unit constructed, before production begins on the balance of the order.  The date and time of inspection shall be agreed upon by the vendor and MDOT.
VI

MANUALS
Bidder is to provide two sets of operating, maintenance and parts manuals with each unit at time of delivery.  
VII  

WARRANTY
Bidder is to provide a one-year warranty on all components, including parts and labor,

or manufacturers warranty which ever is greater.  Warranty shall be provided by factory trained technicians at a Michigan dealership, designated in the vendor offering section of this specification.

VIII

DELIVERY
Delivery shall be to the Fleet Operations Garage, 2522 W. Main Street, Lansing, Michigan, 48917. Hours of operation for deliveries will be between 7:30 AM to 2:30 PM, Monday through Friday except Holidays.  Contact: Jeff Turner (517-334-7763) at least 48 hours before delivery.  
IX
LIQUIDATED DAMAGES  
The delivery of units must be consistent with the scheduling as established within the Purchase Order.  If any units are not delivered within the delivery schedule specified, the   delay will interfere with the build-up and implementation of the winter maintenance fleet and 
fleet management programs utilizing these vehicles, to the loss and damage of the State of Michigan. From the nature of the case, it would be impracticable and extremely difficult to fix the actual damage sustained in the event of any such delay.

IX
LIQUIDATED DAMAGES - continued

The State of Michigan and the Contractor, therefore, agree that in the event of any such delay, the amount of damage which will be sustained from a delay will be the amount set forth in Paragraphs A & B.  They agree that in the event of such delay, the contractor shall pay such amounts as liquidated damages and not a penalty. The State of Michigan as its option for amounts due as liquidated damages, may deduct such from any money payable to the Contractor or may bill the Contractor as a separate item.

      
A.  
If the Contractor does not deliver the units before the delivery date scheduled, the Contractor shall pay to the State of Michigan fixed and agreed, liquidated damages, for each calendar day between the due date and the date the units are received, but not more than 30 calendar days.  In lieu of all other damages due to such non-delivery, an amount of 2/10th of 1% of per unit cost of the Purchase Order for each unit that is not delivered by the delivery date.

      
B.
If the Contractor delivers the units before the delivery due date specified and the units do not comply with the Purchase Order Specifications and therefore are not ready for the build-up operation, the State of Michigan may, at its options, delay the implementation of the units into fleet build-up operation.  The Contractor shall pay to the State of Michigan, as fixed and agreed liquidated damages in the amount of 2/10 of 1% of the Purchase Order Unit Cost, per Unit, for each calendar day beginning from the delivery date scheduled in the Purchase Order, and the date the unit is accepted as being in compliance with Purchase Order Specifications, but not more than 30 calendar days. 

      

C.
 Exception.  Except with respect to defaults of subcontractors, the Contractor shall not be liable for liquidated damages when delays arise out of causes beyond the control and without the fault or negligence of the Contractor.  Such causes may include, but not be restricted to, acts of God, or of the public enemy, acts of the State in either its sovereign or contractual capacity, fires, floods, epidemics, quarantine restrictions, strikes, freight embargoes, or unusually severe weather; but, in every case, the delays must be beyond the control and without the fault or negligence of the Contractor.  If the delays are caused by the default of the subcontractor, and if such default arises out of causes beyond the control of both the Contractor and subcontractor and without the fault or negligence of any of them, the Contractor shall not be liable for liquidated damages for delays, unless the supplies or services to be furnished by their subcontractors were obtainable from other sources in sufficient time to permit the Contractor to meet the required performance schedule.
X    
SPECIFICATIONS

Bidder is to complete and return the following portions of the specification.  This shall provide detailed information for the equipment offered with this quotation.  This information will be used by the Office of Purchasing in determining acceptability of the bid prior to award of purchase order.  In addition, MDOT will use this information when comparing as delivered equipment with the information provided here by the vendor.


Quotations will be considered acceptable only in the following circumstances:

1.   All blank spaces are completed with either yes or no, and if no list the type of deviation.

2.   MDOT minimum requirements are met or exceeded.

3.   MDOT maximum requirements are not exceeded.

4.   The bidder's offering falls within the minimum and maximum range if both are noted in the same specification item.

If requirements are not available from the manufacturer, the bidder will be expected to make the appropriate substitution at the dealership prior to delivery.  When an appropriate substitution is required vendor shall note this in the Deviation to Specifications section of this specification.  Failure to make such alteration will be cause for non-acceptance by MDOT.



1. I.T.B. No.  _________________________ 2. Date: __________________                         



3. Name and Address of Bidder  ____________________________________________



________________________________________________________________________



________________________________________________________________________


4. Phone Number   (____) ___________________  

IX    
SPECIFICATIONS - continued



5. Name, address, and phone number of Michigan dealership for warranty, parts and, service.



________________________________________________________________________



________________________________________________________________________


________________________________________________________________________



6. Vendor Contact Person

  
A.  Print name: ____________________________________________


   B.  Signature:    ____________________________________________


C.  Phone:         ____________________________________________

 
   
D.  Fax:             ____________________________________________


7.  Subcontractor, body installer, Etc.


   
A.  Company Name and Address



_______________________________________________________________



_______________________________________________________________



_______________________________________________________________


B.  Subcontractor contact person


  

1.  Printed Name: __________________________________________


  

2.  Phone:             __________________________________________


  

3.  Fax:                 __________________________________________


8. BASIC SPECIFICATIONS
YES 
NO
DEVIATION

Delivery shall be 120 days ARO



____
____
____________  
Parts and material are to be current production 
components of the make and part number specified 
herein, substitutions, if any, will require review and 
approval prior to the bid and must be equivalent to or 
exceed the material and performance characteristics, 
and product quality of the specified component

____
____
____________  

Pump shall be driven from the front of the engine 
crankshaft via a Spicer 1310 series drive-line assembly, 
or equal, with a splined slip yoke and fixed end yokes
assembled per MDOT specifications



____
____
____________  
Two (2) setscrews will be drilled for, and secured by, 
a safety wire and all cross and bearing assemblies will 
have grease fittings that are readily accessible


____
____
____________  
The splined slip joint shall have a readily accessible 
grease fitting also




____
____
____________  
Furnish a variable volume, pressure, and flow compensated,
load sensing axial piston pump 




____
____
____________
The pump shall offer the following features as standard: 

a. Internal bleed down compensator

____
____
____________
b. Bolt on compensator with separate adjustments 

    for stand by and main pressure

____
____
____________
c. SAE C mounting flange


____
____
____________
d. SAE code 62 flanged pressure port 

____
____
____________
e. SAE code 61 flanged suction port size 2-½ inch
____
____
____________
f.   
1-½ inch SAE keyed input shaft

____
____
____________ 
g. One piece input shaft for long service life 
____
____
____________
h. Preferred model Rexroth model A10V100
 or approved equal



____
____
____________
8. BASIC SPECIFICATIONS ​- continued

YES 
NO
DEVIATION

The pump shall be of cast iron construction, 6.0cir 
displacement for all truck systems 




____
____
____________
The hydraulic control valve shall be a closed center

sectional type valve, load sense, individually pressure 
and flow compensated, rated at minimum 40gpm

____
____
____________ 
The valve shall be assembled with a mid inlet to allow a 

maximum flow into P (pressure port) of 52gpm
____
____
____________
The P port must be SAE 16, tank (T) SAE 20

X, Y, L, M ports SAE 6
____
____
____________


The valve shall feature individual sections for all functions
The A & B work-ports shall be SAE 12



____
____
____________ 

The valve shall include a cartridge type shuttle network
with access opposite the working ports for serviceability
____
____
____________
All valve functions shall be pilot solenoid operated 
____
____
____________
All valve functions shall include individual load sense 

pressure adjustment for each work port
____
____
____________
Valve section flow to be determined by spool selection, 

for proper proportional joystick operation at maximum band 
width the spool stroke will not be limited in travel to obtain 
flow requirements except in the down travel position 
under induced load conditions
____
____
____________
Spool flows shall be easily field adjustable within a range 
by the addition or subtraction of shims or adjusting nuts,

adjustment shall not reduce main spool travel
____
____
____________
8. BASIC SPECIFICATIONS ​- continued

YES 
NO
DEVIATION

For serviceability when enclosure mounted the solenoid 
coils and the individual work port load sense pressure 
controls shall be adjustable and accessible on the same
side of the valve
____
____
____________
Push pin manual overrides on the proportional coils shall 
be covered to exclude corrosion
____
____
____________
Coils will be one piece assemblies with covered manual 
overrides 
____
____
____________
All valve functions shall include stroke limiter
____
____
____________

All valve functions shall have adjustable flow compensators,

either shim or screw adjustment is acceptable
____
____
____________

The hydraulic pilot supply will be internal to the valve 
____
____
____________
All units shall include a pre-wet and a wing valve 
____
____
____________
Rexroth model M4-12 series 2 or equal
____
____
____________
All sections are to be fully proportional electric
____
____
____________
Left End Cover: Blank

Section 1: Front plow swing, 4 way, 15gpm, 

        SAE 12 A&B work-ports,  


        adjustable load sense pressure control
____
____
____________


Section 2: Front plow lift, 4 way, 

                             SAE 12 A&B work-ports



           15gpm, adjustable load sense pressure control
____
____
____________
Section 3: Underbody swing, 4 way, 



         SAE 12 A&B work-ports




15gpm, adjustable load sense pressure control
____
____
____________

8. BASIC SPECIFICATIONS ​- continued

YES 
NO
DEVIATION


Section 4: Underbody blade up/down, 4 way, 15gpm,

                  SAE 12 A&B work-ports adjustable pressure



control, 800psi load sense relief down and



1,400psi load sense relief up 
____
____
____________

Section 5: Hoist, 4 way Low boy, 24g.p.m.,

         SAE 12 A&B work-ports,


         with 500psi load sense relief for down pressure
____
____
____________

Mid Inlet:  Must have adjustable anti-cavitation relief valve
____
____
____________
Section 6: Wing raise and lower (extend/retract shall be



incorporated with the single valve), 4 way, 15gpm,



motor spooled, SAE 12 A&B work-ports

 

adjustable load sense pressure control

____
____
____________


Note: Special for Side mounted wing included on all valve assemblies:

Section 7: 
a. Main conveyor, 2 way, 15gpm, motor spooled,


Adjustable load sense pressure control

 for slide-in hoppers SAE 12 A&B work-ports
____
____
____________

b. Main conveyor 4 way, 30gpm, motor spooled, 

adjustable load sense pressure control section for 


combination body with front cross auger and 


front & rear spinners SAE 12 A&B work-ports
____
____
____________
c. Main conveyor 2 way, 30gpm, motor spooled

section, SAE 12 A&B work-ports 

      adjustable load sense pressure control for 

combination body with rear cross auger
____
____
____________
Section 8: Spinner (rear), 2 way, 7gpm, motor spooled,

adjustable load sense pressure control 

for slide-in hoppers SAE 12 A&B work-ports   
____
____
____________
8. BASIC SPECIFICATIONS ​- continued

YES 
NO
DEVIATION


Section 9: Cross auger, 4 way, 15gpm, motor spooled,


            SAE 12 A&B work-ports


            adjustable load sense pressure control to control 


            either front or rear cross auger
____
____
____________
Section 10: Pre-wet, 4 way, 8gpm, motor spooled, 
                   SAE 12 A&B work-ports,

                   adjustable load sense pressure control
____
____
____________
Right end cover: Outlet cover shall include power beyond
with load sense carryover for plumbing of a zero velocity 
spinner attachment, port sizes (P) SAE 12, (T) SAE 16

(LS) SAE 6




____
____
____________
Section valves must be identifiable by a model 
number stamped in the bottom of the valve section 
and easily readable after assembly, for simplifying 
the circuit hook-up




____
____
____________
Remote Valve Controls are PWM type controls and

will be furnished by the Ground Speed Oriented 

Salt Distribution vendor




____
____
___________
Low Oil Alert: A low oil level sensor (Sensor furnished by 
hydraulic tank vendor) of the solid state, non mechanical, 

non float type, to be connected to a normally open,
energize to close, solenoid operated control valve of
the cartridge and manifold design to be directly bolted
to the pump pressure port.  Actuation shall be by the 

closing of a ground connection through the low oil level 

sensor, to automatically shut off pump pressure port flow 

to all down stream functions in the event of low hydraulic 

oil level, and also connected to a light on the Dickey-john 

console to alert the driver of the low oil condition

____
____
____________
8. BASIC SPECIFICATIONS ​- continued

YES 
NO
DEVIATION

Training: Vendor to provide eight (8) hours training at 
various MDOT facilities throughout the state including 
the Upper Peninsula 




____
____
____________
Training to include: operation, calibration, maintenance, 
troubleshooting, and repair




____
____
____________
Michigan based, factory trained personnel to provide training 
and calibration assistance




____
____
____________
Factory should have a warranty service center 
within one day ground UPS




____
____
____________
Systems shall be shipped accessible by fork lift, on pallets
____
____
____________

Billing shall be per unit/truck and as delivered


____
____
____________



One (1) set, operator, maintenance, and parts 

manuals per system





____
____
____________



Warranty shall be minimum One (1) year parts and labor
____
____
____________
Drive line shall be engine driven Spicer, splined slip joint
And be shipped assembled per MDOT specifications

____
____
____________



Hydraulic pump shall be variable volume, pressure and 


flow compensated, 100cc displacement,
 load sensing,



Rexroth A10V100





____
____
____________
Hydraulic pump shall be:
a. Cast iron construction



____
____
____________
b. 1-½ inch keyed one piece input shaft

____
____
____________
c. SAE “C” mount




____
____
____________
d. 2-½ inch flanged suction port


____
____
____________
e. 1-¼ inch flanged pressure port


____
____
____________
f. Provide a pressure test port



____
____
____________
8. BASIC SPECIFICATIONS ​- continued

YES 
NO
DEVIATION

Control valves shall be:




a. Closed center sectional type



____
____
____________
b. Load sense pressure compensated


____
____
____________
c. Inlet maximum flow 52gpm, work port 34gpm
____
____
____________

d. Rexroth M4-12 left hand assembly


____
____
____________
Model ID numbers shall be stamped on valves, visible 
when assembled





____
____
____________
Low oil shut down valve shall be normally open, energize 
to close, solenoid operated control valve, cartridge and 
manifold design, to be bolted directly to pump pressure port
____
____
____________
Valves shall be assembled in the proper configuration and 
tagged and packaged per the configuration


____
____
____________
EPC valves shall be compatible with Dickey-john Control 



Point ground speed controls





____
____
____________ 



Preconstruction meeting shall be required


____
____
____________
9. TECHNICAL ASSISTANCE

The vendor is expected to provide technical assistance and expertise on the installation of all hydraulic components listed in this Specification.  This shall be provided at the build up location, MDOT A&E Garage in Lansing, MI.  In addition, technical support and trouble shooting for all components furnished shall be provided to all MDOT garages statewide during the warranty period.

The estimated hours required, not including travel time, for this shall be a minimum of 80 hours.  This support may be scheduled such as three hours per week over a period of months during the truck build up or may be on call as needed.  The vendor shall complete the following for their technical support person or persons.
Name __________________________________________________________________​​​
Office Address ___________________________________________________________
Office phone number ______________________________________________________

Office Fax _______________________________________________________________
Cell phone number ________________________________________________________

Pager number ____________________________________________________________



10. COST




Suggested Model:


a. Pump, Rexroth, Model A10V100


____
____
____________


b. Valve, Rexroth, Model M4-12


____
____
____________
Bidder to List Make and Model Offered:

________________________________________________________________________

Literature provided for Make and Model


____
____
____________
Per unit cost, per system:

System One, Tandem axle trucks with 14 foot combination bodies, rear cross augers, with poly spinners. Tandem valvebodies shall include a section for side mounted wing.

Each 
$________________




$________________







           Total Five (5) $________________
System Two, Tandem axle trucks with dump body, slide-in material spreader, rear y-chute with spinner.  Tandem valvebodies shall include a section for side mounted wing.

Each
$________________








        Total Three (3) $________________

Vendor to list any deviations from specifications:
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

End of Specification
