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1.0     SCOPE

This document describes the activities of packing and transport relevant to the structure and the equipment of the LBT telescope.

The systems as a whole to be transported is indicated in drawing n. 407e001 that represents a telescope having two mirrors of 8.4m diameter to be installed at Mount Graham in Arizona.

The packing activities will have to be developed at the area of pre-assembly of the telescope in Milan – Italy and the transport will have to be carried out from this place to the storage area arranged at the foot of Mount Graham (base camp of Safford – Arizona)

2.0     APPLICABLE DOCUMENTS

	Title
	Document

	· List of Items

· Drawings:

· Specification:


	401e050

See attached list

This Document Below


3.0     ITEM DESCRIPTION

The activities of packing and transport refer to the following components of the telescope:

	MECHANICAL JACKS
	(Dwg. No. 410x018)

	AZIMUTH RING
	(Dwg. No. 410x000-024)

	AZIMUTH FRAME STRUCTURE
	(Dwg. No. 430x002-355)

	CENTRAL BEARING
	(Dwg. No. 421x000-019)

	ROLLING SECTORS & ELEVATION SUPPORTING ARMS
	(Dwg. No. 514x000-240)

	ELEVATION PLATFORM/WINDBRACINGS
	(Dwg. No. 510e000-040 

 Dwg. No. 510x000

 Dwg. No. 511e000-028)

 Dwg. No. 511x000-511x004

 Dwg. No. 512e000-512e087

 Dwg. No. 512x000-512x052)

	M1 CELLS
	(Dwg. No. 721x000-721x108

 Dwg. No. 721x214-721x249)

	M1 DUMMY CELL
	(Dwg. No. 721x120-721x211)

(Dwg. No. 721x255-721x267)

	DEROTATOR STRUCTURE SUPPORTS
	(Dwg. No. 513x000-066)

	SWING ARM SECONDARY SPIDERS
	(Dwg. No. 541x000-066)

(Dwg. No. 543x000-066)

	HYDROSTATIC BEARING SYSTEM
	(Dwg. No. 440x001-513)

(Dwg. No. 441x001-015)

(Dwg. No. 442x001-027)

	DRIVE SYSTEMS
	(Dwg. No. 460x101-111)

(Dwg. No. 520x010-164)

	ENCODER SYSTEMS
	(Dwg. No. 470x001-017)

(Dwg. No. 530x001-009)

	ELEVATION STOW PINS
	(Dwg. No. 524x001-013)

	AUXILIARY DRIVE UNITS
	(Dwg. No. 523x001-032)

	ELEVATION END STOPS
	(Dwg. No. 525e002-005)

	JACKING SYSTEMS
	(Dwg. No. 400x000-018)

	ELEVATION TRACKS PROTECTION
	(Dwg. No. 450e004)

	AZIMUTH BUMPERS
	(Dwg. No. 461e002-007)

	CABLE WRAP FOR GREGORIAN FOCUS ROTATOR
	(Dwg. No. 674a002)

	CABLE WRAP FOR COMBINED FOCUS ROTATOR
	(Dwg. No. 676a001)

	CABLE DRAPES
	(Dwg. No. 490x000)

	AZIMUTH FLOOR PLATFORM
	(Dwg. No. 430x360-376)

	DYNAMIC BALANCING SYSTEM
	(Dwg. No. 406e001-008)

	ELEVATION MOUNTING DEVICES
	(Dwg. No. 564x000-021)

	ALUMINIZING BELL JAR
	(Dwg. No. 821x000-020)

	CARRIAGES FOR ALUMINIZING BELL JAR
	(Dwg. No. 822x000-024)

	OIL RECOVERING SYSTEM ELEVATION
	(Dwg. No. 440x055-058)

	ELEVATION JACKING SYSTEM
	(Dwg. No. 500e075)

	BEARING FOR GREGORIAN ROTATOR
	(Dwg. No. 674x009)

	BEARING FOR NASMYTH ROTATOR
	(Dwg. No. 671x000)

	BEARING FOR NASMYTH CABLE WRAP
	(Dwg. No. 671x001)


4.0     PACKING AND SHIPPING SPECIFICATIONS

4.1.    Generalities

Packing

The Supplier will be responsible for all the activities relevant to the operations of packing, displacement of the several components, materials and equipment, and also for the choice of the real packing, for the fixing of the materials inside of the boxes, from the moment of the conquest in Milan until the delivery of all to the base camp in Arizona. 

In particular, the Supplier shall:

a) utilize packing materials that are adequate for the intended purpose of transporting the telescope equipment in the combination of road transport, sea transport and road transport;

b) design and package all such components, materials and equipment so that the loads incurred and vehicles and shipping containers utilized in transportation of such components, materials and equipment can negotiate the across roads to the storage site;

c) ensure that the packing materials provide full support for all components, equipment and materials that are a part of the telescope and make adequate provision for slinging and handling the packaging and shipping containers;

d) package all electrical and electronic equipment and components with an adequate de-humidifying agent or desiccant to eliminate condensation-caused damage during transportation and storage;

e) ensure proper and complete identification of all packaging such that LBT P.O. (Project Office) can quickly and accurately identify and locate each component, material and equipment item of the telescope;

f) package the telescope in such a manner as to prevent damage due to corrosion caused by humidity and salt exposure during shipping and storage at the storage site.

Shipping

The Supplier will be responsible for transporting all components, materials and equipment related to the telescope from the point of origin to the point of delivery, and insuring such components, materials and equipment against loss or damage during the transportation and handling.

The Supplier shall moreover be responsible for off-loading of all material, components and equipment related to the telescope at the storage site.  Craneage and handling equipment required in such off-loading shall be provided by the Supplier.  (Some details of the delivery locations are described in the Statement of Work.)

All transportation work in Italy shall comply with all applicable laws, statutes, rules and regulations of Italy.  All transportation work in Arizona shall comply with all applicable laws, statutes, rules and regulations of the USA. Supplier shall obtain, at its sole expense, all permits and approvals required to transport the components, materials and equipment related to the telescope.

4.2.    Package Size

4.2.1.    Over Size Packages

Packages shall not exceed, if possible, the following sizes and weight:

a) sizes: 12.2m long, 2.4m wide, 2.5m high

b) gross weight: 25 tons

4.2.2.    Normal Size Packages

When packages overpass the size or weight shown at previous paragraph 4.2.1, the Supplier shall submit to LBT P.O. an outline drawing of the package to be shipped, showing:

a) overall dimensions;

b) gross weight;

c) positioning of center of gravity both in longitudinal and transversal directions;

d) sliding points.

For the packages requiring special lifting devices or particular handling measures and/or precautions the Supplier will have to analyse in advance the solutions with LBT P.O. and subsequently submit drawing and handling schemes together with the indication of the sliding or supporting points.

4.3.    Materials for Construction of the Packages

The Supplier can use wooden packages (cases) or metal packages (containers). The timber package must be a seasoned and integral fir, without knots or defects that could impair its strength, or phenolic plywood (Douglas fir).

For fir, flush head rivets will be used; in case of plywood, metal-stitches properly dimensioned and spaced will be used.

4.4.    Types and Construction Characteristics of the Packages

4.4.1.    Wooden Cases

Cases shall be normally manufactured according to figures 4.4.1a and 4.4.1b, and shall have the following construction characteristics:
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Fig. 4.4.1a
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Fig. 4.4.1b

Timber used for the cases shall not be less than 25mm nominal thickness and shall consist of board restrained by groove and tongue, cogging or overlapping joints, 11mm min. depth.

Board width shall be between 250 and 120mm. Up to about 300 Kilos max. net weight and 2.50m length; the cases, if contents allow, can be made without bottom beams and with cross-pieces having 25mm minimum thickness for wall reinforcement, and 40mm thick cross-pieces for bottom reinforcement, spaced approx. one meter on case length (see fig. 4.4.1a). Reinforcing crosspieces shall be 80mm wide, and bottom boards 30mm thick as a minimum.

Over 300 kilos net weight, it is essential that cases be provided with bottom beams parallel to the longitudinal axis of the case, dimensions of which shall be function of weight and characteristics of the assembly (see fig. 4.4.1b).

The following data are given only for information:

	Up to approx. 1500 kilos net weight, beam cross-section:
	80x80mm

	From 1500 kilos to approx. 3000 kilos, beam cross-section:
	100x100mm

	From 3000 kilos to approx. 8000 kilos, beam cross-section:
	120x120mm

	From 8000 kilos to approx. 15000 kilos, beam cross-section:
	150x150mm

	From 15000 kilos to approx. 25000 kilos, beam cross-section:
	200x200mm

	From 25000 kilos and over, beam cross-section:
	250x250mm


Bottom beams shall be spaced about 800/1000mm one from the other this depending also from constructional and dimensional characteristics of the package as well as from weight and contents. End-pieces of beams shall be round edged at 45°to make insertion of lifting ropes easier.

Beneath the beams it is advisable to arrange some under-beams 4 to 5 cm thick that will work as hurters against lifting ropes. Length and position of these underbeams shall be determined in relation to length and center of gravity of the case.

All packages weighing more than 1 ton shall be provided with angle pieces and, at lifting points, with brackets.

Walls and cover shall be marine plywood, phenolic glued (Douglas fir) with framework of fir wood having 40x120mm as min. section.

Moreover, the internal part of the package shall be provided with suitable cross members and supports to prevent the material from moving.

When required, plywood cases shall be realized according to typologies and characteristics here below indicated (see fig. 4.4.1c).
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Fig.4.4.1c

4.4.2.    Wooden Crates

Criteria to be followed for timber thickness and reinforcing system are identical to those concerning the cases. These crates shall be made so as that solid area is equal to the empty one (fig. 4.4.2a); they shall also be reinforced to resist lifting rope grid.
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fig. 4.4.2a

Inside the crates material shall be always covered with polyethylene caps to protect against water rain infiltrations, etc.

As for cases, the internal part of the package shall be provided with suitable cross members and supports to prevent the material from moving and to assure it’s fixing.

4.4.3.    Pallets

The pallets can be used only if contained in successive cases or containers. Pallets will have some construction characteristics of skid base and decking of the cases or a suitable skid made-up of steel section to ensure the use of forklifts.

Material shipped on pallets shall be positioned with blocks nailed to the decking and enclosed through steel bands.

The size of pallets shall be that the whole surface is used, and proper for the goods to be shipped.

4.4.4.    Containers

For all the materials and the equipment stowed in containers the same criteria of protection and/or packing previously described will have to be used.

Material stowed in container, aside from the fact that protection and preservation requirements must be met, will be arranged as to avoid movements, shock and consequent damages of the contents.

The stowage inside the containers must be coordinated with LBT P.O. in order to ensure the removal of materials from the container will be sequential for the subsequent erection phases.

4.4.5.    Air Freight Packages

This packing can be used only in specific cases according to specific indications from LBT PO. These packages have to be rugged and light, and in conformity with prescriptions of the Forwarding Agent.

Type of package must be mutually agreed upon for particular instances when it is essential to have packages of size and/or weight above normal.

4.5.    IDENTIFICATION MARKING OF PACKAGES FOR SHIPPING

Each structure, equipment, component or material shall be marked to assure their identification with the item or code assigned by LBT P.O., traceable in a specific “Shipping List” (to be prepared after signing of the contract).

Marking shall be carried out by the following criteria here below stated.

Structure and/or Equipment

Each structure or equipment shall be marked by a suitable nameplate permanently fixed or by indelible paint with the same “item” or “code” that identifies it in the specific “Shipping List”.

Components and/or Loose Materials

Each component or material shipped disassembled or loose shall be marked by stamping or by indelible paint with the same “item” or “code” that identifies it in the specific “Shipping List”.

Small Size Parts

The small sized parts that cannot be marked individually shall be grouped into suitable packages that shall contain only identical materials.

In such a case the identification code marking shall be indicated at least on 3 sides of the package so as to be easily found.

The item or code shall be the same that identifies the materials in the shipping documents (Packing List) too.

4.5.1.    General Instructions

a) All packages shall have the required marking on: 

At least 3 sides (2 opposite sides + upper side) for cases or crates

At least 2 sides for loose pieces

The exact wording of marking and the relevant size as well as the packages numbering are indicated in the “Shipping List”. 

b)
On the cases and on the packages whose surface allows it, marking shall be done by indelible paint (at sun and water) and with easily legible lettering (at least 50mm), dimensions of which shall be proportioned to the size of package.

c) On cases, crates and loose pieces, where the marking with paint is not possible, marking shall be reproduced, according to instructions, on metallic labels in galvanised or stainless steel, or aluminium.

These labels shall be strongly fixed to the packages.

The writings on the labels shall be done by writing means absolutely indelible or by mechanical means (stamping).

4.5.2.    Special Marking

a) On all the packages with a weight greater than 1000kg and/or with height greater than 1 m the following shall be indicated:

a) The weight;

a) The position of center of gravity and the relevant international symbol;

a) The position of slinging points.

All the indications will be done with indelible paint.

b) On the cases and crates it will be always clearly indicated the wording “THIS SIDE UP” and “LOW” and where necessary “FRAGILE” together with their relevant international symbols.

Wording shall be done in “English and Italian”.

Both wording and symbols shall be done with indelible paint.

c) No other symbols in addition to the marking and symbols specified by LBT P.O. are allowed.

d) Packing containing dangerous goods shall have all the indications and tags required by standards and codes.

4.6.    SUPPLIER’S LIABILITY 

Instructions given in this document have a general character, and are to be understood as the minimum of instructions to be followed by the Suppliers to pack, protect, handle and transport in a correct way, materials and equipment.

In each case, packing, protection, handling and transportation of materials and equipment shall be carried out under the Supplier’s full liability.  The Supplier is solely responsible for lacks, damages and costs ascribable to and/or resulting from packing and protection defects and/or insufficient marking.

4.7.    MATERIAL AND PACKINGS INSPECTION

All the materials and equipment will have to be inspected by LBT P.O. or their Technical Representative before the departure from the factory and again after delivery to the Safford Base Camp or to Mount Graham.  The Supplier must inform in due time LBT P.O. according to this specification in order that the inspector may be sent.

4.7.1.    Pre-Shipping Inspection 

An LBT P.O. representative will provide the final quality assurance examination on all object(s) being made ready for shipment to insure they meet requirements.  The representative will check that the contents of the container are clearly annotated on the Packing List. The container and packing material will be inspected to insure that they meet the construction and material standards outlined in this Specification.  Any internal container, such as for smaller electrical or mechanical devices will also be inspected for contents and quality of packing.  Due to the distance, weather, and handling, it will be essential that contents are rendered immobile and that the proper protection is used.    Therefore, the LBT P.O. representative will inspect the quality of preparation of all items.    All braces should be inspected for quality of material and at all points of connectivity. Appropriate padding should be used to guard against any possible damage during shipment. A checklist will be developed using items from this paragraph to expedite this inspection. The Inspector will issue a “Shipping Release” after the check that all the prescriptions have been complied with. However, the Inspection of LBT P.O. on packing does not relieve the Supplier from the responsibility and contractual obligations assumed with the order.

4.7.2.     Post-Arrival Inspection

An LBT P.O. representative will inspect every LBT item and container as it is received from the primary shipper after unloading from the truck.  The representative will first note the condition and outward appearance of any container received to check for obvious damage.  The representative will insure that the item is checked against the master shipping list and ensure that each container has its own packing list. The container's seals will be checked for integrity and any broken seal will be recorded.  The contents should be inspected upon opening the container.  Do not break the seal and open the container unless the total contents are to be inspected.  Sea containers are sometimes very difficult to inspect if the total contents are not going to be removed.  All contents should match the container Packing List and any deviations should be annotated and sent immediately to the LBT P.O.  Any damage due to shipping, whether from load shifting, improper bracing, friction due to inadequate padding, or other negligence should be described in detail.  The representative will also be required to take photographs to record damage.  If major damage exists to any component, the shipper, his representative, the shipper's insurance company, or their representatives may wish to personally inspect the damage.  An area will be set up to accommodate this inspection but for no longer than one week.  LBT P.O. will reserve the right to move any object that prohibits the reasonable movement and progress of the assembly of the Telescope.   A checklist will be developed using items from this paragraph to expedite this inspection.

4.8.    DOCUMENTS REQUIRED FOR SHIPMENT

In general, all the LBT shipments will be categorized for "Door to Door" handling. 

When the material has been prepared, the Supplier must urgently send LBT P.O. the following documents:

Commercial Invoice

In one (1) original and three (3) copies conforming to the original, on headed paper, stamped and signed in conformance with the prescription in force.

Packing List

The packing list must be prepared in accordance with the LBT P.O. instructions. The copies of the paper packing list and one magnetic support containing copy of the file corresponding to the printed Packing List must be sent to LBT P.O.

One copy of the materials shipping list (Packing List) shall be placed inside, and a further copy outside the cases and crates, sealed in a waterproof polyethylene envelope.

The external copy shall be protected by a metallic tag made-up of aluminium, galvanised or stainless steel.

Same procedure shall be used also for materials shipped loose: in such a case, only one copy shall be attached to the package.

Shipped From: 

LBT Project Office / Italy 

Osservatorio Astrofisico di Arcetri 

Largo Enrico Fermi, 5

50125 Firenze

ITALY

Intermediate Consignee: TBD Contract with Shipping Company

Ultimate Consignee: 

LBT Project Office / USA

Steward Observatory

The University of Arizona

Tucson, AZ 85721-0065

U. S. A.

Other Documents

See the Statement of Work.

5.0     SPECIAL INSTRUCTIONS

In the supplies of products considered “dangerous” in the applicable rules and laws, shall be sent to LBT P.O., the declarations certifying the products characteristics.

In case of sea transportation, a “Declaration of Assimilation” drawn-up according to the national rules and giving information of safety-ambient characteristics, handling instructions, safety measures, first aid, etc., shall be sent to LBT P.O.

The various kinds of declarations, each in three originals, shall be signed in a legible way by a chemist registered in the Chemists Professional Role or by the Technical Manager of the Company.

5.1.    INSTRUCTION FOR PACKING AND HANDLING OF STEEL STRUCTURE COMPONENTS

The telescope is mainly constituted by large structures in worked metallic carpentry.

Every single structure is characterised by particularly exacting dimensions, by modalities of movement and lifting that require specific equipment and/or specific devices, and by worked surfaces that need adequate protection.

In the attached List of Items 401e050, the main characteristics of the single structures are described.

The Supplier will have to suggest, for every single element, the best packing based on general standard described in chapter 4.

5.2.    INSTRUCTION FOR PACKING AND HANDLING OF MECHANICAL COMPONENTS

The telescope is equipped with mechanical components having different dimensions.

In the attached List of Items 401e050 the main characteristics of the single equipments are described.

All the mechanical components shall be packed in cases.

All moving parts inside these units shall be blocked.

All moving parts outside shall be firmly secured to the packing structures.

5.3.    INSTRUCTION FOR PACKING AND HANDLING OF ELECTRICAL AND PLANTS COMPONENTS

The telescope is equipped with electrical components such as boards, cables, ducts etc. and by several plants such as pipes, hydraulic boxes etc.

In the attached List of Items 401e050, the main characteristics of the single equipment are described.

All these materials shall be packed in wooden cases and, inside the cases, they shall be placed in thermowelded sheathes of the multiple-barrier type with addition of dehydrating matters.

Movable parts, if any, will be stiffly secured to their own structures.

To loose electronic card (with assembled components) or delicate devices of electronic equipment, both or equipment sutfit or spare parts, shall be shipped as follows:

Contained into antistatic envelopes with suitable warning/danger symbols when the material should be damaged by electrostatic charge.

Contained into protective wrapping of expounded polyurethane or cardboard plus bubble plastic sheets materials, with the scope of impacts deadening.

Eventual labels for pieces identification shall be fixed outside each protective envelope.

6.0     TRANSPORT MODALITIES

6.1.    PACKING LOCATION

All the structures, the equipments, the components and the materials of the telescope will have to be packed at the Ansaldo Energia workshops in Milan, viale Sarca.

The Supplier will find at his disposal some areas for packing and the main facilities for the displacement of the several components relevant to the telescope.

The Supplier will have to agree with LBT P.O. all the modalities relative to the use of the equipment and spaces put at disposal by Ansaldo for the packing and the displacement of the telescope’s components.

6.2 DESTINATION PLACE

All the materials constituting the telescope (see paragraph 3.0) will have to be transported to one of the locations listed below:

Large Binocular Telescope Corporation

Mount Graham International Observatory (MGIO) Base Camp

1418 W. Swift Trail 

SAFFORD, AZ 85546-8053

USA

Large Binocular Telescope Corporation

Mt. Graham observatory site

Swift Trail (27 miles beyond the base camp)

SAFFORD, AZ 85546-8053

USA

Large Binocular Telescope Corporation

Steward Observatory Mirror Lab

927 National Champion Drive

Tucson, AZ 85721-0061

USA

Large Binocular Telescope Corporation

c/o The Ohio State University Dept of Astronomy

TBD location

Columbus, OH

USA

The Supplier will be responsible for all the activities of packing and transport from the moment of the release to the shipper in Ansaldo to the delivery to the base camp in Safford. 

Particular destinations of the telescope’s components are indicated in the attached List of Items 401e050.

6.3 MEANS OF TRANSPORT

All the telescope’s components, packed and authorized by LBT P.O., will be shipped to the destination place.

The choice of the ports of shipment and disembarking, as well as the modalities of reaching of the port of shipment and the base camp in Safford will have to be chosen by the Supplier and approved by LBT P.O.

Particular care will be taken by the Supplier on the choice of the means of land transport and the relevant route for all the telescope’s components that have particular intrinsic dimensions and/or characteristics.

The use of the air transport will be possible only in the case of particular components and/or for questions connected to specific terms of delivery.

6.4 TIMES OF FORWARDING AND DELIVERY

(TBD with LBT P.O.)
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