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Technical Glass Products has included notes in this specification to assist you in tailoring the content to your project.  These comments will appear on your screen in blue.  To hide them and view only the specification, do the following:  

Click the “Office” button and then click the word “Options” OR select the “File” and then click “Options”.   Click “Display” at the left of the dialog box.  Remove the check mark from the “Hidden Text” box.  Then click “OK.”  All blue text will then be hidden.

This document is designed for use by a qualified construction specifier. Proper modifications are required to tailor this specification to your project needs.  Optional text is placed between brackets “[ ].”  Blank underlines  “__” represent areas you need to fill in with your project specific information. For assistance, call Technical Glass Products at 1-800-426-0279.

This guide specification is a supplier-specific proprietary product specification using the proprietary method of specifying applicable to project specifications and master guide specifications. This Section specifies LX 57B X-Ray Shielding Lead Glass supplied by Technical Glass Products further described in Part 2 – Products.

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
X-RAY SHIELDING LEAD GLASS

SECTION 08 88 60, - X-Ray Shielding Lead Glass
PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. X-Ray Shielding Lead Glass
Add or delete referenced sections below to suit your project.

B. Related Sections include the following:

1. Section 00 31 00 Available Information: Physicist’s report for rooms requiring radiation protection. 

2. Section 05 40 00 – Cold Formed Metal Framing: Support framing holding structural loads

3. Section 05 50 00 – Metal Fabrications: Steel attachment members inserts and anchors

4. Section 07 90 05 – Joint Sealants:  Perimeter sealant and back-up materials

5. Section 08 11 13 – Hollow Metal Doors and Frames: Frames to accept Lead Glazing

6. Section 08 12 13 – Hollow Metal Frames: Frames to accept Lead Glazing

7. Section 08 13 13 – Hollow Metal Doors

8. Section 08 34 49 – Radiation Shielding Doors and Frames

9. Section 09 21 16 – Gypsum Board Assemblies Wall assemblies adjoining Glazing.

10. Section 09 22 16 – Non-Structural Metal Framing: support structure not holding structural loads

11. Section 09 90 00 – Painting: Painting glazing frames 

12. Section 13 49 00 – Radiation protection: Other materials and assemblies for protection from radiation and RFI/EM shielding

1.2 references

Add or delete references as needed note dentistry and veterinary medicine below.

Adjust lists below to suit Project.

A. ASTM B 749 – Standard Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products; 2003

B. ASTM C 1036 – Standard Specification for Flat Glass
C. ANSI Z97.1 – American National Standards Institute Safety Glazing Materials Used in Buildings and Safety Performance Specifications and Methods of Test

D. NCRP Report No. 49 – Structural Shielding Design and Evaluation for Medical Use of X Rays and Gamma Rays of Energies up to 10 MeV

E. NCRP Report No. 102 – Medical X-Ray, Electron Beam and Gamma-Ray Protection for Energies Up to 50 MeV (Equipment Design, Performance and Use (Supersedes NCRP Report No. 33)

F. NCRP Report No. 145 – Radiation Protection in Dentistry (Supersedes NCRP Report No. 35)

G. NCRP Report No. 147 – Structural Shielding Design for Medical X-Ray Imaging Facilities.

H. NCRP Report No. 148 – Radiation Protection in Veterinary Medicine

I. NCRP Report No. 151 – Structural Shielding Design and Evaluation for Megavoltage X- and Gamma Ray Radiotherapy Facilities 

J. CPSC 16 CFR 1201, CAT II, Consumer Product Safety Council “Safety Standard for Architectural Glazing Materials”
1.3 definitions

A. Lead equivalence: Thickness of lead required to provide the same radiation attenuation as material being specified under specified conditions.
1. Measurement of voltages equal to the prospective range generated by the equipment to be shielded is required for “equivalence.” To be determined.
1.4 ADMINISTRATIVE REQUIREMENTS
 TGP does not attend pre-construction meetings.
A. Preconstruction meeting

1. Review of approved shop drawings

2. Radiation protection sequencing and scheduling and construction technique.
1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements: for submittal procedures.

B. Product Data:  Submit the following:

1. Technical Information:  Submit latest edition of manufacturer’s product data providing product descriptions, technical data, and installation and maintenance instructions. 

C. [OPTIONAL][Samples:  
1. Submit two samples of each glazing type]
D. Glazing Schedule:

TGP does not provide a glazing schedule.
E. Provide a schedule including each opening containing X-Ray shielding glass, provide the finished opening size, the manufactured unit size the lead equivalency for the unit, [___________,][____________].
TGP does not provide field test reports.
F. Field Test Reports:  Indicate successful testing of radiation protection in all locations where glazing is installed.

G. Warranty:  Submit standard manufacturer warranty.
Extra material costs money and takes up storage; however provision for immediate replacement may be worth the cost and storage space. Discuss this with the Owner.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 016000 - Product Requirements, for additional provisions.

2. Extra Stock Materials:  Extra Lead Glass Units:  One of each size and each type.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with minimum five years of experience.

1. Supervisor experience: 5 years’ experience in the installation of radiation protection.

C. Source Limitations for Glazing and Accessories:  Obtain Lead glazing and accessories from one source for each product and installation method indicated.
1.7 Delivery, storage, and handling

A. Do not deliver glazing to the site until the facility is enclosed and all “wet work” has been completed.  TGP recommends this glass not be used or stored in conditions that could expose glass to excessive humidity, high temperature fluctuations and acid gasses.  
B. Deliver X-Ray Shielding Lead glass to project site in manufacturer’s original packaging.

C. Store all materials under cover and elevated above grade in spaces conditioned to the equivalent of the building when completed.

1. Comply with manufacturer’s requirements for storage environment.

1.8 Field conditions

A. Take field measurements before preparation of glazing schedule where possible.

B. Ambient Conditions:  Do not install Lead Glass when conditions do not comply with manufacturers written instructions.

1. Maintain glazing, sealants and adhesives at temperatures between 50 and 90 degrees F during and after installation of glazing per the manufacturer’s instructions.
1.9 Warranty

A. Material Warranty:  Provide manufacturer’s standard warranty.

B. See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2 -  PRODUCTS

2.1 manufacturers
A. Nippon Electric Glass Co. Ltd as represented by Technical Glass Products. 8107 Bracken PL SE, Snoqualmie WA 98065 phone (800.426.0279) fax (425.396.8300), e-mail: tgp.sales@allegion.comwww.TGPAmerica.com, web:  

2.2 REgulatory requirements

A. Comply with applicable health and occupation code for integrity of radiation protection and continuity of protected construction.

2.3 PERFORMANCE REQUIREMENTS

A. Maintain the continuity of radiation protection by maintaining the lead equivalency as required for the work in concert with other materials specified elsewhere.

2.4 Materials
Manufacturer: Technical Glass Products 

Products: [LX 7] [LX 9] [LX 11] [LX 14] [LX 7 Laminated] [LX 9 Laminated] [LX 15 Laminated] [LX 17 Laminated] [LX 7 NT] [LX 9 NT]
Substitutions not allowed.

 Thickness of material: Reference chart below for thickness and lead equivalency. Acrylic / plastic is significantly thicker for equivalent protection (approximately five times the thickness of LX-57B). The extra thickness of the acrylic/ plastic may require special framing. LX-57B glass fits standard size frames.

Weight of material: Acrylic / plastic weighs 1.8 times more than LX glass.

Combustibility: LX-57B is a non-combustible material because it is glass. Acrylic / plastic is combustible and may emit toxic fumes when burned.

Abrasive Resistance: Because of its hard surface LX-57B has a greater resistance to scratches. Acrylic / plastic can be easily scratched, reducing its light transmission and clarity.

Resistance to Discoloration: Acrylic / plastic discolors when exposed to ultraviolet light. Acrylic / plastic is also affected by chemicals in everyday use, such as cleaning solutions. LX-57B glass is not discolored from exposure to radiation and is resistant to standard glass cleaning per manufacturer’s instructions.

A. High quality optical grade lead barium type X-Ray shielding glass (See chart below).  
1. Glass Sheet Physical Properties

a. Appearance:  
1) Clear with yellow hue due to radiation protective oxide and heavy metal contents.
b. Size: up to 48 inches by 96 inches, (1220 mm x 2440 mm)

c. Content: 
1) Lead-barium glass with more than 60% heavy metal oxide, including at least 55% lead oxide

d. Density:

1) Minimum Density: 4.36gm/cm2

e. Thermal:

1) Thermal Expansion Coefficient (/°C): 80 x 10-7  (30~380°C)
2) Softening Point (°C): 585 

f. Mechanical:

1) Bending Strength (MPa):  25

2) Young’s Modulus (GPa):  63

3) Poisson’s Ratio:  0.24

4) Knoop Hardness (HK):  370
g. Optical:

1) Refractive Index (Na-D Rays):  1.71

2) Transmittance at 550 nm (%):  85

B. Glazing - LX57B glass sheet. 
		LX7

	LX9

	LX11

	LX14


	Thickness (in)/(mm)

	1/4"

	7mm

	3/8"

	9mm

	7/16"

	11mm

	9/16"

	14mm


	Lead Equiv. (mmPB)

	1.6

	2

	2.5

	3


	Minimum Density (oz/in)/(gm/cm)

	0.06

	4.36

	0.06

	4.36

	0.06

	4.36

	0.06

	4.36


	Weight (lb/ft2)/(kg/m2)

	6.55
	32.0
	8.19
	40.0
	9.82

	44.5

	12.56
	61.30

	X-Ray Peak Voltage (KV)

	150

	150

	150

	200



	


C. Laminated glazing - LX57B Laminated 
1. LX-57B lead glass lamination to 1/8 inch (3mm) float glass.

2. Interlayer for lamination: 30 mil PVB
3. Clear float glass: 3mm thick annealed float glass

4. Safety: Meets or exceeds ANSI Z97.1 and 16 CFR 1201 Cat.II

		LX7 
Laminated

	LX9
Laminated

	LX15 
Laminated

	LX17 
Laminated


	Thickness (in)/(mm)

	7/16"

	11mm

	1/2"

	13mm

	9/16"

	15mm

	11/16"

	17mm


	Lead Equiv. (mmPB)

	1.6

	2

	3

	3.2


	Minimum Density (oz/in)/(gm/cm)

	0.06

	4.36

	0.06

	4.36

	0.06

	4.36

	0.06

	4.36


	Weight (lb/ft2)/(kg/m2)

	7.58
	37.0
	9.46
	46.2
	13.11
	64.00
	14.46
	70.60

	X-Ray Peak Voltage (KV)

	150

	150

	200

	200


	Cat II (laminated)

	Yes

	Yes

	Yes

	N/A 
(No Test Data)



	


D. Lead glazing with film - LX57B Filmed

1. LX-57B lead glass with an applied film to one side.

2. Safety Film: Madico CL 800
3. Safety:  Meets or exceeds ANSI Z97.1 and 16 CFR 1201 Cat. I 

		LX7 NT

	LX9 NT


	Thickness (in)/(mm)

	1/4"

	7mm

	3/8"

	9mm


	Lead Equiv. (mmPB)

	1.6

	2


	Minimum Density (oz/in)/(gm/cm)

	0.06

	4.36

	0.06

	4.36


	Weight (lb/ft2)/(kg/m2)

	6.55
	32.0
	8.19
	40.0

	X-Ray Peak Voltage (KV)

	150

	150


	Cat I (filmed) in2

	1296 (max size)

	1296 (max size)



	

	


LX7 and LX9 are used in most X-ray radiation applications. Thicker LX57B materials are used when greater protection is required, for example, in cancer/fluoroscopic treatment facilities
E. Sustainable Criteria

1. LX 57B Lead Glass contains:

a. 30% pre-consumer material

b. 0-2% post-industrial material 

2.5 FABRICATION

A. Mirror polish both glass surfaces

B. All edges are clean-cut (flat cut and broke, not polished).
2.6 FABRICATION

A. Sealants and Adhesives: approved by manufacturer for use with Lead Glazing, and complying with VOC requirements for this project.

B. Sheet Lead:  ASTM B 749, Type L50049, [___ lbs/sq ft][____ inches thick][______kg/m2][   mm_].

a. Strips as required to provide continuity in radiation protection.

C. Glazing Accessories

1. Glazing tape: Preformed butyl-polyisobutylene rubber with 100 percent solids contained in extruded tape roll form and complying with AAMA 804.1; coiled on release paper; of sizes required for proper glazing 

2. Setting blocks: Neoprene, 80-90 shore A durometer hardness, certified to be “silicone compatible.” 

3. Spacers: Neoprene, 60-80 shore A durometer hardness 

PART 3 -  EXECUTION

See Section 01 70 00 for additional requirements.

3.1 Examination
A. Examine glass framing, with glazier present, for compliance with the following:

1. Manufacturing and installation tolerances, including those for size, squareness, offsets at corners.

2. Minimum required face or edge clearances.

3. Observable edge damage or face imperfections.

B. Do not proceed with glazing until unsatisfactory conditions have been corrected.

C. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings that are not firmly bonded to substrates.

3.2 PREPARATION

A. Special Techniques:

1. Whenever the radiation protection is penetrated or cut, assure continuity of protection by use of lead sheet or equivalent material.

3.3 INSTALLATION

A. Install Glazing frames in accordance with Section [08 11 13][08 12 13][13 49 00]

B. Install in accordance with manufacturer's instructions.
C. Comply with GANA "Glazing Manual" except as specifically recommended otherwise by glazing or framing manufacturer.

D. Film position: Position the “filmed” side of the glass on the side anticipated to receive the least amount of contact
E. Glass Lamination: Position the leaded glass side of the unit on the side anticipated to receive the least amount of contact. Note: LX 15 and LX 17 feature leaded glass on both sides of the make-up. 
F. INSTALLATION – DRY METHOD

1. Cut glazing tape to length and set against permanent stops, projecting 1/16 inch (2 mm) above sight line 

2. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.

3. Rest glazing on setting blocks and push against fixed stop to attain full contact.

4. Place glazing tape on free perimeter of glazing per above.

5. Install removable stops without displacing glazing gasket; exert pressure for full continuous contact.

6. Fill gaps between glazing and stops with glazing compound until flush with sight line.  Tool surface to straight line.

7. Consult with Frame Manufacturer for any specific installation instructions.
3.4 FIELD QUALITY CONTROL

A. See Section 01 40 00 - Quality Requirements, for additional requirements.

Coordinate with the physicists report for required construction procedures and tests
B. Owner [Contractor] will engage an independent testing agency to test and/or inspect; completeness of work, radiation protection, and _________; provide access and assistance as required to accommodate timely performance.

1. Inspect for _______________.

2. Test for _______________ in accordance with __________.

C. Coordination of Other Tests and Inspections:_______________________

D. Correct deficiencies in or remove and replace radiation protection found to not meet testing requirements.

3.5 PROTECTION AND CLEANING

A. Protect glass from contact with contaminating substances resulting from construction operations.  Remove any such substances by method approved by glass manufacturer.

B. Do not stick anything on the surface of the LX glass during the installation. When masking tape is used in caulking, remove it immediately after caulking and wipe off any tape traces with alcohol.

C. Do not use a wet cloth or water to clean the LX glass. Immediately wipe off water in case the LX glass becomes wet.
D. When the LX glass becomes dirty of marked with fingerprints, polish the surface slightly hard with a dry, clean cloth like gauze using alcohol. To completely remove the alcohol remaining on the surface, wipe the LX glass again afterwards with a new, dry and clean cloth.

E. NT (filmed) and laminated products - Wash glass by method recommended by glass manufacturer.

3.6 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

3.7 SCHEDULE

A. Glass is available any size up to and including 48” x 96”
B. Stock material available in 7-10 business days plus shipping.

C. Custom material may require extended lead times (approximately 10-12 weeks).

END OF SECTION
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