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Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license,
and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or
technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for
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your next video project. Tune in on June 24 at 11amET.Register NowHow can financial brands set themselves apart through visual storytelling? Our experts explainhow.Learn MoreThe Motorsport Images Collections captures events from 1895 to todays most recentcoverage.Discover The CollectionWant to give your brand videos a cinematic edge?
Join our visual experts and special guests for an info-packed hour of insights to elevate your next video project. Tune in on June 24 at 11amET.Register NowHow can financial brands set themselves apart through visual storytelling? Our experts explainhow.Learn MoreThe Motorsport Images Collections captures events from 1895 to todays most
recentcoverage.Discover The Collection A. Grade 0, Webber Al: The most popular grade of blocks: 1) it is accurate enough to perform 95% or more of all applications. This grade is recommended for general use. 2) most steel blocks are Grade 0, and steel is the most popular choice of gage block materials. Most gage blocks are used to check
micrometers and calipers. Assuming a micrometer needs to be calibrated to an accuracy of .0001". If the 4:1 accuracy ratio rule would apply, then grade 0 gage blocks must have a tolerance of not less than .000025in. In fact, the tolerance (up through 1 inch) is .000005. Thus, in this application, grade 0 gage blocks are 5 times more accurate than
needed. B. Grade 00, Webber AA: These blocks are to be used as laboratory references or to calibrate gage blocks with lower accuracy grades. It would be very unusual to use grade 00 blocks on the shop floor. The accuracy of measurement is only slightly improved over grade O tolerances, but at a much higher cost. This additional cost is usually only
justified when reducing measurement uncertainties is absolutely required. Available from Webber in the croblox or ceramic materials. Not available in steel. Page 2 Rectangular style, steel materialRectangular style, croblox materialRectangular style, ceramic material Square style, steel materialSquare style, croblox material Heavy-Duty style, steel
material Page 3 Examples: RS .250 Al: English system: Rectangular steel, .250 inch block, Grade 0 SS 7.000 A1 English system: Square steel, 7-Inch block, Grade 0 RC .500 AA: English system: Rectangular croblox, .500 inch block, Grade 00 RY 1.000 AA: English system: Rectangular ceramic, 1-inch block, Grade 00 RC .050 LA1: English system:
Rectangular croblox, .050 inch block Long length, Grade 0 RSM 5.5 Al: Metric system: Rectangular steel, 5.5mm, Grade 0 SSM 100.0 Al: Metric system: Square steel, 100mm block, Grade 0 RCM 2.41 Al: Metric system: Rectangular croblox, 2.41mm block, Grade 0 RYM 1.0. AA: Metric system: Rectangular ceramic, 1.0mm block, grade 00, Page 4
NOTE: Accessories such as clamps, tie rods, and screws do not have any tolerances as would apply to gage blocks. Page 5 Note: The size of the straight jaw does not enter into its use. That is why the tolerances for these jaws, 24in. or 0.60m, are so large. The important tolerance is the flatness of the jaw so that its surface may be extended beyond the
gage blocks with equal precision. The manufacturing tolerances used at Webber Gage are much tighter than those allowed in specifications. Webber manufacturing tolerances are 10in. or 0.25m for size, and 5in. (0.13m) for flatnesss and parallelism. For B89.1.9 specification, click here. Page 6 From the above diagram, the source of the possible error
can be seen. With the internal measuring machine jaws, measurements can be taken on both sides and averaged together. The average of the two readings will be equal to the defined length of the gage blocks. As with straight jaws, the specified tolerances are 24in. or 0.60m. The important tolerance is the flatness of the jaw so that its surface may be
extended beyond the gage blocks with equal precision. Designed to use with square style gage blocks, Internal Measuring Machine Jaws are made from hardened steel material. The jaws are 1-inch wide by 2-inches long with tightly controlled thickness of .500" or 12.0mm. Webber manufacturing tolerances are 10in.or 0.25m for size (thickness), and
5in. (0.13m) for flatness and parallelism. For B89.1.9 specifications, click here. In addition, the sides of these jaws are made slightly bigger than square gage blocks. The sides are finished and held square to the gaging surfaces within 30 arc seconds. When this combination of jaws and gage blocks are set on a surface plate, the finished sides keep the
center line of the gage blocks parallel with the surface plate. Also, because the sides are slightly larger than the gage blocks between, the combination only rests on the true surfaces of the jaws to prevent any possibility of the combination rocking on the surface plate. All these additional features allow for greater control and more precise
measurements. Page 7 The specified tolerance for half-round jaws is 32in. (0.80m). However, because the distance over the roll of these jaws is so difficult to measure, Webber reduces our manufacturing tolerance to 20in. or 0.50m to allow for any measuring errors. For B89.1.9 specifications, click here. When these jaws are included as pairs in sets,
they are matched together so that the sum of the errors is not larger than 20in. or 0.50m. Thus, if one jaw measures +15in., the jaw paired with it is not larger than +5in. It would be preferable to use a jaw with a negative measurement, if one was available. Pairing jaws is done to reduce the accumulation of errors to the user. (By specification, jaws
sold as pairs must have a combined size tolerance not larger than 40in. or 1.0m.) For users ordering a single replacement jaw, the replacement will be within the normal tolerance of 20in. or 0.50m. Page 8 Webber tolerances for base blocks are 20in. (0.50m) for size (thickness) and 10in. or 0.25m for flatness and parallelism. For B89.1.9
Specifications, click here. Page 9 Center points are used by tool makers for layout work. The center point acts as the center point of a tram, and the scriber, which is sharpened to a point, marks an arc on the work. Page 10 Scriber points are used by tool makers for layout work. The center point acts as the center point of a tram, and the scriber,
which is sharpened to a point, marks an arc on the work. Page 11 When rectangular style gage blocks are used with accessories, it is necessary to secure them in an accessory clamp. Without the clamp, the forces encountered when using the combination of gage blocks and accessories may break the combination apart. Page 12 SA 7 Knurled Screws
Tightens using fingers.SA 8 Stud Double ended screw. Used to join tie rods togetherSA 9 Flat Head screw 1-1/4" long (32mm)SA 10 Flat Head screw 5/8" long (15mm)SA 11 Slotted Nut Used in short combinations instead of screw at one endSA 12 Tied Rod (solid) 3/4" (19mm) SA 13 Tied Rod (solid) 1-1/2" (38mm)SA 14 Tied Rod (solid) 2-1/4"
(57mm)SA 15 Tied Rod (solid) 3" (76mm)SA 16 Tied Rod (adjustable) 4-1/2" to 6" adjustable (114mm to 152mm)SA 17 Tied Rod (adjustable) 6" to 9" adjustable (152mm to 228mm)SA 18 Tied Rod (solid) 11-3/4" (298mm)SA 19 Tied Rod (solid) 15-3/4" (400mm)SA 20 Tied Rod (solid) 19-3/4" (502mm) Page 13 ECCENTRIC CLAMPS -- HDA 4.Eccentric
Clamps are used to combine two longer Heavy Duty blocks together. These clamps fit into holes in the sides of blocks 1 inch and larger, and accessory items. (NOTE: Heavy Duty blocks less than 1 inch thick do not have holes in their sides, and are held in combination either by wringing alone, or by using a Quick-Acting Clamp.) Page 14 QUICK
ACTING CLAMPS -- HDA 5.Quick-Acting Clamps are used to combine miscellaneous Heavy Duty blocks and accessoriestogether at the end of a long combination of blocks. The base of these clamps fit into holes inthe sides of blocks 1 inch and larger, and accessory items. Page 15 Indicator Set Consisting of: Holding Block Extension Jaw (1" Thick)
Indicator with .0005" graduations, Range of .010" Case Site grading is an essential skill for civil engineers to master. This is because grading is an extremely important part of the land development process. Site plans prepared for the purpose of constructing a new development typically include several sheets. One of these sheets will include the
grading and drainage plan. In some cases, grading and drainage will be separated into two plans. The grading plan will include information related to the proposed ground surface, and the drainage plan will include information about storm drain pipes (e.g., invert elevations, erosion control, pipe sizes, etc.). As previously mentioned, site grading is an
important skill for civil engineers to master. Even so, grading and drainage is not a required class at many schools that offer civil engineering degrees. This means that many entry-level/graduate engineers find themselves learning about site grading on the job. In my opinion, it is quite frustrating to have to learn such a fundamental skill at your first
professional job. On the other hand, grading is both a science and an art in the sense that there is more than one correct way to grade a site. However, there are some basic principles that should be followed when developing a grading plan for your project. The following blog post will describe some of the basics of developing a grading plan. Grading
typically involves removing topsoil and associated vegetation before scraping and forming the ground into the desired surface formation. A grading plan is the part of a construction drawing set that describes the earthworks activities that will be conducted as part of the construction of a project. As such, the grading plan will show design elevations,
swale locations, dimensions of water features such as ponds, and drainage patterns. Landscape grading involves sculpting the land to direct water away from buildings and other structures. A lot grading plan specifies the pad elevation, lot type, and surface gradient for each home within a land development project. For land development projects,
grading plans are typically prepared by a civil engineer. For large-scale projects, grading plans must be stamped by a licensed professional engineer (PE). Soil engineers, geotechnical engineers, and structural engineers are also civil engineers and may stamp a grading plan. For landscaping/gardening projects, grading plans may be prepared by
landscape architects or landscape designers. In California, grading plans for projects that involve less than 5,000 CY of excavation AND do not support any structures can be prepared without a civil engineers stamp. The following list defines some terms commonly used in grading plan preparation. Backfill a term to describe the material used to refill
an excavated hole or trench. Berm a raised piece of land or mound of soil placed for the purpose of diverting water away from a structure or feature. Borrow Pit an area used to remove earth that will be used for fill material in another location. CAD Computer Aided Design (CAD) software used to draft construction plans. Some examples of CAD
programs include AutoCAD (most common), MicroStation, and BricsCAD. Contour A line that indicates areas of the same elevation. Major (index) contours are placed at a certain interval (typically every 5 or 10 feet) and are bolded. Minor contours are the contours placed between major contours. Styling major and minor contours differently helps the
user interpret a topographic map or grading plan more easily. Contours are typically shown at one-foot intervals for land development projects. Existing contour lines are often depicted in a lighter color and are dashed. In contrast, proposed contour lines are typically darker in color and are typically solid lines. Cut and Fill Earthwork that is to
excavated is referred to as cut while excavated material that is placed is referred to as fill. It is important for an engineer to understand the cut and fill volumes generated by their grading plan because these volumes will impact the cost of the project. Easement An area or property designated for a particular purpose (e.g., power easement, sewer
easement) Existing Conditions The existing condition of a site is often depicted by a topographic survey. Existing Grade The elevation of the ground surface prior to any earthwork activity. Fine Grading/Finish Grading Fine grading, which is also referred to as finish grading, is performed after rough grading and ensures that the ground surface
elevations match what is shown on the construction plans as closely as possible. Final Grade The elevation of the proposed ground surface. Limit of Disturbance (LOD) A boundary line that shows the point at which the proposed contours meet the existing contours. Areas outside of the LOD should not be touched. The area within the LOD is important
for permitting purposes. For example, a disturbed area greater than one acre will often require a grading permit. Profile A profile depicts elevations along an alignment (which is often the center of a channel, stream, or road). Profiles are typically provided for storm drains, channels, retaining walls, bank protection, or roads. An example of a profile
view is shown below. Typically, profiles are presented above the plan view. Proposed Conditions The designed condition. Retaining Wall A rigid wall that supports soil laterally. In general, retaining walls that are 4 feet in height or smaller can be designed by a civil engineer with little to no geotechnical analyses. However, larger retaining walls
require the consultation of a licensed structural or geotechnical engineer. Rough Grading Earthwork activities that involve excavating the general shapes and slopes shown on the grading plan. In this way, rough grading could be considered a first pass towards achieving the elevations shown on the grading plan. Section A section will show a cross-
sectional view of the proposed ground surface. A section includes relevant dimensions and elevations. Sections are typically shown for stormwater features and highway projects. An example of a section is shown below. Setback the minimum distance which a building or other structure must be from a road, stream, floodplain, or any other place which
is deemed to need protection. Stationing Swale an open channel that conveys flow. Slope the amount of vertical change over a certain horizontal distance. It is often calculated as rise/run. On grading plans, longitudinal slope is usually expressed as a percentage, and side slopes are usually expressed as horizontal: vertical (H: V). Spot Elevation Spot
elevations, which are also called spot grades, refer to the exact elevation at a particular point. Typically, spot elevations are reported to the nearest hundredth (0.01) of a foot. An example of a spot elevation is shown below. Survey A topographic survey, which is often referred to as the survey, is performed before preparing a grading plan. The survey
depicts the existing condition of the site and includes the following information: existing elevations/contour lines, location of existing structures, location of existing trees and vegetation, and the location of existing utilities. Because each project is different, the way you set up the grading plan for a particular project in CAD may differ slightly. For
example, more complex projects may require more details and sections to adequately convey the design intent. Similarly, some reviewers may require more detailed construction drawings before issuing relevant permits. In general, your grading plan should include the following components: Title block the title block should include information about
the project, the stamp of the supervising professional engineer (P.E.), the date, plan size, and the sheet number.North ArrowScale BarProposed contour linesRelevant spot elevationsThe existing contours/topographic survey data should be included underneath the proposed contour lines. In addition, information about the survey (e.g., name of the
surveyor, date of the survey, and vertical datum) should be included in the notes. SectionsProfile linesLimits of disturbance (LOD)Location of structures and infrastructureAn estimate of the quantities of excavation and fill, adjusted for anticipated swell or shrinkage.Location of stockpiles and borrow pits.Relevant details for stormwater best
management practice (BMP) features and storm drains (if drainage is included in the grading plan)Indicate and riprap aprons or energy dissipation structures.Location of any streams or watercourses. HEC-RAS sections (relevant for open channel and bank projection projects) It is worth noting that the requirements for a grading plan can differ by
agency. For this reason, I recommend checking the reviewing agencys website for a grading plan submittal checklist or something similar before submitting your grading plan. Like most construction drawings, grading plans are typically 24 inches by 36 inches in size (Arch D). If your site is large, the grading plan/grading and drainage plan may be
printed on more than one sheet. Most civil engineering firms will have CAD templates for their construction drawings. Before you begin setting up the actual grading plan, make sure you are using the correct template. Next, use the XREF command in AutoCAD to reference the existing contours/topographic survey (and any other relevant information
such as stream centerlines, aerial imagery, building footprints, or utilities). Make sure you select overlay rather than attachment when using XREF. This is important because selecting Attachment causes XREF thats inserted into the drawing to carry through when you XREF the current drawing into another plan set/drawing. In short, attachments can
get messy, so it is best to stick with overlay. After referencing all of the relevant drawings, it is time to begin the actual site grading process. For me, this involves drawing contours on top of the existing surface. It is important that your proposed contour lines are either closed or tie in to the existing contour lines. In other words, there should never be
any floating contours on your grading plan. Many grading plans are prepared in AutoCAD Civil 3D. The following sections describe AutoCAD Civil 3D tools commonly used when preparing a grading plan in AutoCAD Civil 3D. To generate sections and profiles in Civil 3D, the user must first create a surface. It is also necessary for performing cut and fill
calculations. Create a surface for the existing condition and a surface for the proposed condition. This will allow you to generate profiles and sections that show the existing ground surface and the proposed ground surface. The following video describes how to create a surface in AutoCAD Civil 3D. An alignment is a line that represents the centerline
of a road, channel, or other feature. You must draw an alignment before generating profile views. The following video describes how to draw an alignment in AutoCAD Civil 3D. Detail sheets often contain sections of the grading plan. AutoCAD can generate these sections automatically as shown in the video below. A profile allows you to see the
elevations along a horizontal alignment. They are commonly shown for linear features such as roads, streams, swales, channels, and pipes. The following video demonstrates how to generate profile views in AutoCAD Civil 3D. This PDF was created by the Natural Resource Conservation Service (NRCS) and outlines the steps for creating a profile in
AutoCAD Civil 3D. Civil 3D 2014 Creating Alignments and ProfilesDownload The purpose of estimating cut and fill volumes is to minimize the amount of earthwork performed on-site and to minimize the amount of soil that will have to be imported or exported as these measures will reduce the cost of the project. In some cases, the grading plan is
simple enough that cut and fill volumes can be calculated using manual calculations (e.g., the average end area method). However, in other cases, calculating cut and fill volumes manually can be complex. Fortunately, AutoCAD Civil 3D can calculate cut and fill volumes for you by comparing the existing surface and the proposed surface. The
following link contains a video and associated information that describes how to calculate cut and fill volumes in AutoCAD Civil 3D. AutoDesk Tutorial Link The primary purpose of grading is to sculpt the land in such a way that stormwater runoff is conveyed to an appropriate storage facility or the storm drain system. This will minimize flooding.
However, the engineer must also how the slope of the proposed ground will affect maintenance operations and the end users (e.g., shoppers in a parking lot). The following rules of thumb serve as a starting point. It is important to check the requirements of the reviewing agency. FeatureSlopeNotesAccess DriveMaximum of 8%]It is important not to
make the main access driveway too steep because cargo may shift and cause damage.Parking LotsMaximum of 3%Steep slopes can cause shopping carts to hit cars and can make it difficult to keep car doors open.Landscaped AreasMaximum of 3H:1V (33%)Slopes steeper than 3:1 can be difficult to maintain. In some cases, it may be okay to specify
slopes steeper than 3:1 as long as they are stabilized (e.g., lined with riprap, erosion and sediment control blankets, or retaining walls.Asphalt AreaMinimum of 1.5%Asphalt areas with slopes flatter than 1.5% tend to develop depressions that cause puddles.Concrete CurbMinimum Slope of 0.5%Ensures adequate drainage. Minimum soil cover for
utilities differs depending on the agency and geographic location. In cold climates, minimum cover depth requirements are deeper to minimize the chance of pipes freezing during the winter months. More soil cover is required in areas where vehicles will be driving over the pipes and when pipes are installed in watercourses. Utility TypeMinimum
CoverSewer?2 to 4 feet from the top of the pipeWater2 to 4 feet from the top of the pipeElectricall ftGas18 to 36 inches The minimum cover for a rigid drainage pipe such as reinforced concrete pipe (RCP) is the greater of 1/8 the outside diameter of the pipe or 12 inches, when there is only soil or flexible pavement above it. When a rigid pavement is
over the RCP, the minimum cover is 9 inches from the bottom of the pavement. The minimum cover for a plastic drainage pipe located in an unpaved area is the greater of 1/8 the inside diameter of the pipe, or 12 inches. For locations with pavement, the minimum cover is the greater of one half of the inside diameter of the pipe or 24 inches. It is
important to ensure that your grading plan adheres to the requirements of the Americans With Disabilities Act (ADA). For example, the ADA requires that all businesses and public use wheelchair ramps adhere to a 1:12 slope ratio. This means that for every inch of vertical rise, there must be 12 horizontal inches of horizontal distance. TERMS AND
CONDITIONS OF SALE 1. These terms and conditions of sale, together with the order form, which may also contain certain supplemental terms and conditions (collectively referred to as the Agreement), are the final agreement between Extech Building Materials, Inc. (Seller) and the buyer indicated on the purchase order (Buyer) and are a complete
and exclusive statement of the terms of sale, superseding all understandings and negotiations concerning the purchase order. Any representations, promises, warranties or statements made by any party that differ from the terms of this Agreement, including, but not limited to pricing, shall be given no force or effect. The pricing stated on the order
form has been accepted by the Purchaser and shall not be modified by any course or dealing, usage of trade, custom, or otherwise. No addition to or modification of any provision of this Agreement shall be binding upon any party UNLESS made in writing and signed by all parties. This Agreement binds and inures to the benefit of the respective
executors, administrators, successors, heirs and assigns of the parties. 2. This order includes only standard material orders unless otherwise stated herein. Seller makes NO WARRANTY OF MERCHANTABILITY OR THAT MATERIAL SUPPLIED HEREUNDER SHALL BE FIT FOR ANY PARTICULAR PURPOSE OR LOCAL CODE; NO OTHER WARRANTY
EXPRESS OR IMPLIED is made. Sellers liability for damages of any kind is limited to the purchase price of the shipment as to which damages are claimed. 3. Any tax or other government charge upon production, sale and/or shipment of goods sold under this quotation now imposed by Federal, State, or Municipal authorities or hereafter becoming
effective within the period that this contact remains in force, shall be paid by the Buyer, unless an appropriate signed resale or other exemption certificate is supplied. 4. Seller is not responsible for and will not be held liable for damage and/or injury caused to buildings, contents, products or persons caused by any negligence of Buyer or any other
party in the installation of any products sold to Buyer by Seller. 5. Seller may recover for each delivery hereunder as a separate transaction, without reference to any other delivery. If Buyer is in default with respect to any of the terms or conditions of this or any other contract with Seller, Seller may, at its option, defer further deliveries hereunder
until such default is remedied (in which event, if Seller elects, the delivery period shall be deemed extended by time equal to that during which deliveries shall be deferred), or, without prejudice to any other legal remedy, Seller may decline further performance hereof. Termination or suspension of contract or the retaking of materials under any of
these conditions shall not prejudice any claims of Seller for breach of contract. 6. As to all goods sold hereunder, Buyer releases Seller from all liability for personal injuries, known or unknown, and damage to property real or personal caused by or arising from the goods, and agrees not to sue Seller under any theory of tort, negligence, strict liability,
or otherwise for personal injuries and property damage which in any manner arises out of the sale, use, application, transportation or otherwise of the goods. These disclaimers of warranty and of liability are binding upon Buyer and any successors in title, assigns, transferees, and ultimate users. Buyer shall indemnify and hold Seller harmless from all
property damage and personal injury claims, awards and judgments, including fines, penalties, attorney fees, and costs arising from Sellers sale and/or delivery of the goods under this contract. Any arbitration by Buyer against Seller for breach of this Agreement, or for any other cause, must be filed within one (1) year after the date of delivery, or due
date of delivery in the event of non-delivery of the particular shipment upon which such claim is based. 7. A service charge/administrative fee of two percent per month will be charged on all accounts remaining unpaid after thirty (30) days from the delivery of material to the Buyer, unless otherwise specified. If that rate exceeds the legally
enforceable rate, Buyer will pay the maximum legal rate. If Seller uses legal remedies to collect payment, Buyer shall pay Seller all costs and expenses, including attorneys fees and collection costs. 8. Buyer shall pay in full for all special ordered or manufactured materials even if Buyer cancels the order prior to delivery. Buyer shall accept and pay for
custom materials quantities that exceed the original order quantity not to exceed 10% of the order. 9. Delivery of materials to carriers at F.O.B. shipping point shall constitute delivery to Buyer and materials shall be at Buyers risk thereafter. If Seller is requested to make delivery to Buyer, insurance and collective bargaining agreements may preclude
delivery beyond tailboard or the pavement of the nearest adjacent public road and Seller has no obligation to deliver beyond these points. Buyer assumes all liability for any delivery by Seller beyond these points and indemnifies and holds harmless Seller from and against any loss, damages or claims (including damage to the delivery vehicle itself),
including attorneys fees and costs, arising therefrom. 10. Seller shall not be liable for any damages arising from delays in delivery of material. 11. Buyer shall immediately check and inspect materials on their arrival and if found short or damaged, shall file claim with the carrier and shall take full responsibility for collecting from the carrier for any
damage or shortage occurring in transit. In the event of damage, defect, shortage or improper character of materials arising from error of the Seller, if Buyer shall give written notice by certified mail to Seller within three (3) days from receipt of the Buyer of the material from the carrier, Seller shall recondition or replace any such material within
reasonable time. Failure to give three (3) days notice shall be waiver of all claims against Seller. Seller shall not be responsible for damages arising from the use of improper, damaged, or defective materials. No allowances will be made for labor, repairs, or alterations performed by the Buyer without the Sellers written consent. 12. Should Buyer need
to return merchandise: Please call our Customer Service Department and explain the problem. If a return is appropriate, you will be given a Return Authorization Number: (Please make note of this number.) All returns are subject to 25% handling charge. If the material is required to be picked up, a reasonable pick up charge will be applied. Our
driver CANNOT accept returns unless he has a written Authorization Form from the office prior to leaving for his run. This form cannot be written while the driver is making a delivery. No returns after 30 days from delivery. No returns on all natural or manmade stone. 13. As to Special Orders, Buyer must pay in full at the time of order. Seller will
notify Buyer as soon as material arrives and buyer must take possession of material, either arranging delivery or pickup, within 48 hours otherwise Buyer shall pay additional storage and handling charges. If Buyer fails to take delivery within 30 days thereafter, Seller may dispose of the materials at Buyers cost. If the special order includes materials
with an expiration date, Seller may immediately dispose of expired materials at Buyers cost. No returns on special orders. 14. Seller reserves the right to make alterations, substitutions, or changes of design or material without any obligation to replace products previously shipped with such altered, modified, substituted or redesigned products.
Details in Sellers literature shall not be binding on Seller. 15. Failure by Seller to enforce Buyers compliance with any provision hereof shall not constitute waiver of that or any other provision. 16. Orders for standard stock items may be cancelled up to three (3) days after submission of order. Orders for custom or special order items are non-
cancelable. 17. Any disputes arising out of this contract, our products, and our business relationship, shall, at Sellers option, be resolved by arbitration in accordance with the rules of the American Arbitration Association, in the state, and pursuant to the laws of the state, in which Sellers facility from which Buyer ordered, or from which Seller
directed the products to be delivered, is located. If Seller does not elect arbitration, a court proceeding shall be without a jury and subject to the same state jurisdiction and law. This clause means that Buyer WAIVES ITS RIGHT TO A JURY TRIAL. 18. All product pricing is based upon Sellers known wholesale cost at the time the order is priced by
Seller. If the wholesale cost to Seller of any product item increases prior to delivery, Seller may increase the order price to Buyer. Other than special or custom orders which may not be cancelled, Buyer may elect prior to delivery to cancel any order for which the order price materially increases. 19. All shipping and delivery charges included in any
order are estimates based upon known costs at the time of order. Such charges are subject to adjustment if actual costs differ at the time of shipment. Other than special or custom orders which can not be cancelled, Buyer may elect prior to delivery to cancel any order for which such shipping and delivery charges materially increase. 20. For orders
originally scheduled to ship directly from the manufacturer to customers site, if shipment must be redirected to local warehouse, additional handling charges will be assessed. Storage charges will commence 30 days after receipt of redirected goods. VER. 4/2023 Related Resources: mechanical-tolerances Tolerances, Engineering Design & Limits &
Fits Accuracy Specifications of Gage Blocks by ASME B89.1.9 (USA) at 20C. ASME B89.1.9 standard specifies the most important design and metrological characteristics of gage blocks with a rectangular or square cross-section and a nominal length 1 n ranging from 0.5 mm to 1000 mm for metric sizes and 0.0010 in. to 40 in. for inch sizes. Limit
deviations and tolerances are stated for the calibration Grade K and for the Grades 00, 0, AS-1, and AS-2 for various measuring purposes. Accuracy of Gauge Blocks by at 68 F. Nominal length (mm) Grade K Grade K Grade 0 Grade 1 Grade 2 Tolerance on length at any point Tolerance on length at any point Tolerance on length at any point Tolerance
on length at any point Tolerance on length at any point Rectangular Square over 0.5 up to 50 +0.05 -0.05 +0.05 -0.05 +0.05 -0.05 +0.1 -0.1 +0.15 0.15 +0.25 -0.25 over 50 up to 150 +0.05 -0.05 +0.05 -0.05 +0.07 -0.07 +0.1 -0.1 +0.15-0.15 +0.25 -0.25 over 150 up to 500 +0.1 -0.1 +0.1 -0.1 +0.1 -0.1 +0.15-0.15 +0.18 -0.18 +0.25 -0.25 over 500 up
to 1000 +0.15-0.15 +0.15-0.15 +0.15 -0.15 +0.18 -0.18 +0.20 -0.20 +0.25 -0.25 Accuracy of Gauge Blocks by at 68 C. Nominal length (mm) Grade K Grade K Grade 0 Grade 1 Grade 2 Tolerance on length at any point Tolerance on length at any point Tolerance on length at any point Tolerance on length at any point Tolerance on length at any point
Rectangular Square over 0.0l upto2 +2-2 +2-2 +2-2 +4 -4 +6 -6 +10-10 over2upto 6 +2 -2 +2-2 +2-2 +4 -4 +6 -6 +10-10 over 6 up to 20 +4 -4 +4 -4 +4 -4 +6 -6 +7 -7 +10 -10 over 20 up to 40 +6 -6 +6 -6 +6 -6 +7 -7 +8 -8 +10 -10 B Grade Grade 00 Grade 0 Grade AS1 Grade AS2 Size Size Tolerance Variation in Length Flatness Size
Tolerance Variation in Length Flatness Size Tolerance Variation in Length Flatness Size Tolerance Variation in Length Flatness Thru .050in. 422644126 624 12 10 (0.5mm) (.10) -0.05 -0.05 (.15) -0.1 -0.1 (.30) -0.16 -0.15 (.60) -0.3 -0.25 Thru .400in. 32254486618 12 10 (10.0mm) ( .077) -0.05 -0.05 (.12) -0.1 -0.1 (.20) -0.16 -0.15 (.45) -0.3
-0.25 Thru 1.000in. 322644126624 1210 (25.0mm) (.07) -0.05 -0.05 (.15) -0.1 -0.1 (.30) -0.16 -0.15 (.60) -0.3 -0.25 Thru 2.000in. 4228441666 32 12 10 (50.0mm) (.10) -0.06 -0.05 (.20) -0.1 -0.1 (.40) -0.18 -0.15 (.80) -0.3 -0.25 Thru 3.000 in. 5 3 Rect 2 (.05) 104 4 20 6 6 40 14 10 (75.0mm) ( .12) -0.06 Sagr 3 (.07) (.25) -0.12 -0.1 (.50) -0.18
-0.15 (1.0) -0.35 -0.25 Thru 4.000 in. 6 3 Rect 2 (.05) 125424 8 6 48 14 10 (100.0mm) ( .15) -0.07 Sqr 3 (.07) (.30) -0.12 -0.1 (.60) -0.2 -0.15 (1.2) -0.35 -0.25 Thru 5.000 in. 8 3 Rect 2 (.05) 16 54 328 6 64 16 10 (125.0mm) (.20) -0.08 Sqgr 3 (.07) (.40) -0.14 -0.1 (.80) -0.2 -0.15 (1.6) -0.4 -0.25 Thru 6.000 in. 8 /-8 3 Rect 2 (.05) 16 54 3286 64 16 10
(150.0mm) (.20) -0.08 Sqgr 3 (.07) (.40) -0.14 -0.1 (.80) -0.2 -0.15 (1.6) -0.4 -0.25 Thru 7.000 in. 1044206 6 40 10 7 80 16 10 (175.0mm) (.25) -0.09 -0.1 (.50) -0.16 -0.15 (1.0) -0.25 -0.18 (2.0) -0.4 -0.25 Thru 8.000 in. 1044206 6 40 10 7 80 16 10 (200.0mm) (.25) -0.09 -0.1 (.50) -0.16 -0.15 (1.0) -0.25 -0.18 (2.0) -0.4 -0.25 Thru 10.000in. 124 4 24 6 6
4810710418 10 (250.0mm) (.30) -0.1 -0.1 (.60) -0.16 -0.15 (1.2) -0.25 -0.18 (2.4) -0.45 -0.25 Thru 12.000in. 144428 76 56 10 7 112 20 10 (300.0mm) (.35) -0.1 -0.1 (.70) -0.18 -0.15 (1.4) -0.25 -0.18 (2.6) -0.5 -0.25 Thru 16.000 in. 18 54 36 8 6 72 12 7 144 20 10 (400.0mm) (.45) -0.12 -0.1 (.90) -0.2 -0.15 (1.8) -0.3 -0.18 (3.6) -0.5 -0.25 Thru 20.000
in.206444 1068814 7176 24 10 (500.0mm) (.50) -0.14 -0.1 (1.1) -0.25 -0.15 (2.2) -0.35 -0.18 (4.4) -0.6 -0.25 Gauge blocks are a set of precision-cut stable metal blocks of different thicknesses used as a length standard. They usually come in a set, but you could also find them individually.Measuring instruments such as micrometers, digital
calipers, vernier calipers, dial calipers, height gauge, dial indicators, and test indicators use gauge blocks for inspection and calibration. Those blocks can also be workshop tools for several tasks such as positioning the cutting tool, angle measurement with sine bar, etc. In some cases, a gauge block will be compared to more accurate block (master
gauge block) for calibration purposes.Based on the use of gauge blocks above, there are frequently used gauge blocks and rarely used ones. The ones frequently used in the workshop whether for gauging, shop floor tools, and calibration are lower in terms of accuracy. On the other hand, the ones rarely used as the master gauge blocks are higher in
terms of accuracy.But what are the things that define accuracy on gauge blocks?In the United States, two standards that define gauge blocks are Federal Specification GGG-G-15C and the American National Standard ANSI/ASME B89.1.9M. The ASME specifies the blocks geometry, standard nominal length, and tolerance grade system. This tolerance
grade system further defines the classification of gauge blocks accuracy. [Source, Page 4 & 5]Simply, when you use the blocks for calibration in the level of metrology lab, you cant use the workshop grade. Vice versa, a workshop grade gauge block doesnt meet the metrology labs accuracy requirement.Although most of the countries have adopted the
International Standard ISO 3650 for gauge block grades, however, some country-specific, gauge block grades are still in use besides the International Standard.ISO Gauge Block GradesISO standard ISO 3650-1998 governs the grading of all Gauge Blocks of metric lengths. Following are the grades under this standard.Grade 2It is a working standard
and is commonly used in the manufacturing area for calibration of measuring instruments and inspection of tools, fixtures, and machines.Grade 11t is a working standard and is mainly used for setting and calibrating plug gauges and measuring instruments in the measuring area within the manufacturing area.Grade OIt is a company standard and is
mainly used for calibrating plug gauges and measuring instruments in a laboratory setting.The 80 units of blocks; Mikronix metric gauge block set up to 100 mm grade OGrade KIt is a reference standard and is mainly used to calibrate gauge blocks, length standards of the same accuracy, and other measuring instruments in the accredited or
unaccredited National level calibration Institutes.US Gauge Block GradesTwo standards govern the Gauge Block Grades in the US:The Federal Specification GGG-G-15CANSI/ASME B89.1.9MASME (in the United States) regulates the grades based on:the lengths limit deviation at any pointand variation toleranceASME which is the prevailing standard
defines the properties (the gauge blocks tolerance and limit deviation) of gauge blocks for gauge block length from 0 to 40 inches. It also regulates them in metric (mm) from 0 mm up to 1000 mm. There are five grades according to ASME B89-1-9 2002.Table ASME B89-1-9 2002 Grades for Gauge Blocks (Inch) Nominall.engthNominall.engthGrade
KGrade KGrade 00Grade 00Grade 0Grade 0AS1AS1AS2AS2 Over(in)Up to(in)Length's limit deviation at any point ( in)Variation tolerance (in)Length's limit deviation at any point ( in)Variation tolerance (in)Length's limit deviation at any point ( in)Variation tolerance (in)Length's limit deviation at any point ( in)Variation tolerance (in)Length's limit
deviation at any point ( in)Variation tolerance (in) 00.0512242641262412 0.050.41023254861812 0.45112232641262412 1216242841663212 23202531042064014 34243631252484814 45323831653286416 56323831653286416 6740410420640108016 7840410420640108016 810484124246481010418 1012564144287561011220
1216725185368721214420 16208862064410881417624 2024104625652101041620028 2428120730760121201824028 2832136834868121362026032 3236152838876141522030036 364016010401080161682432040 Source: Mitutoyo Catalogue No. E12014 Page 8Grade KThis grade has almost the same regulation of the lengths limit deviation at
any point as Grade AS1 does. That means its deviation is greater than Grade 00 below. But, its variation tolerance has almost the same as Grade 00.Blocks of this grade are used as a calibration master as well to calibrate, like grade 00 gauge blocks do.Grade 00It is a grade with the most precision flatness and accuracy requirements. The grade 00 has
a tight lengths limit deviation at any point as well as its tight variation tolerance. In comparison with Grade 0, its accuracy is almost entirely twice better.This grade is not designed for use on the shop floor. But it is designed for master gauge blocks or calibration masters. Therefore, you could find this grade in a laboratory meant to calibrate the other
lower-grade blocks.Grade 0As said before, the gauge blocks of this grade are calibrated by Grade 00 gauge blocks. It is of lower quality grade as compared to K and 00 grades. Blocks of this grade are accurate enough to perform 95% or more applications.If you are looking for gauge blocks in order to calibrate a 1-inch range micrometer that comes
with .00005 accuracy (you can find this micrometer in this list), this grade is more than enough.Suppose that you want to apply the 4:1 rule of accuracy ratio for micrometer calibration. Then, the gauge blocks tolerance must have at least .0000125; or tighter is better. Of course, the grade 0 qualifies to do it. Thats because even the lowest tolerance
defining grade 0 from the range of 0-1 is 6 in (.000006). That means the gauge block (.0000060) is about twice more accurate than you require (.0000125).Grade AS1It is lower than Grade 0. Blocks of this grade are used for gauging and measurement purposes on the shop floor.When it comes to calibrate micrometer with .00005 accuracy, its also
applicable. Again, if you apply the 4:1 rule, grade AS1 is enough.For a 6-inch digital caliper calibration that has an accuracy of .001, Grade AS1 is surely more than enough in regard to 4:1 rule. The grade AS1 gauge block is at least about 8 times more accurate than the digital caliper.Grade AS2It is the lowest Grade. Gauge blocks of this grade are
common to be used on the shop floor to set and calibrate fixtures as well as precision instruments. You could also use it for caliper calibration. Its at least 4 times more accurate for a 6-inch digital caliper with an accuracy of .001, in regard to 4:1 rule.UK Gauge Block GradesIn the UK, British Standards govern the gauge block grades through BS
4311: Part 1: 1993. It has four grades: K, 0, 1, and 2 that regulate up to 4 inches or 100 mm of the gauge block length.BS (in the United Kingdom) regulates the grades based on:Tolerance on central lengths deviation from the nominalParallelism (variation in length)FlatnessTable BS 4311: Part 1: 1993 Gauge Block Grades (Inch) Nominal
LengthNominal LengthGrade KGrade KGrade KGrade 0Grade OGrade 0Grade 1Grade 1Grade 1Grade 2Grade 2Grade 2 Over (in)Up to(in)Tolerance on central length's deviation(in)Flatness (in)Parallelism (in)Tolerance on central length's deviation(in)Flatness (in)Parallelism (in)Tolerance on central length's deviation(in)Flatness (in)Parallelism
(in)Tolerance on central length's deviation(in)Flatness (in)Parallelism (in) 00.45225441066201012 0.41.06226441266251012 1.02.08238441567301012 2.03.0102310452067401014 3.04.0122312452568501014 Source: Mitutoyo Catalogue No. E12014 Page 8Also, according to Mitutoyo Catalogue above (page 9), you can match your application based
on the gradeReference level. You could use Grade K as the reference gauge block. This grade has tighter flatness and parallelism compared to the lower grades. But, its tolerance on central lengths deviation is the same as Grade 0. You could use it in research. Also, it takes a role as the reference for gauge blocks for calibration. That means, its rare
being used. Its not used as frequently as Grade 0. It applies to verify the gauge blocks for calibration.Calibration level. For calibration level, you could use the gauge blocks with Grade K or Grade o. Herewith, you could use it to verify the accuracy of workshop gauge blocks, inspection gauge blocks, and measuring instruments.Inspection level. At this
level, either Grade o or Grade 1 or Grade 2 is capable to handle this role. The tasks aim for instrument calibration, mechanical parts inspection, etc. Workshop level. Besides the inspection level gauge blocks, Grade 1 or Grade 2 can be used also as workshop gauge blocks. Since it has lower tolerance, flatness, and parallelism, you can downgrade its
hierarchy ranking in your workshop as mounting tools, precision tool positioning, etc.Japanese Gauge Block GradesThe Standard that governs Gauge Block Grade in Japan is JIS B 7506-2004. It also has four grades K, 0, 1, and 2 for Gauge Blocks of nominal length from 0.5 mm to 1000 mm. K is the highest grade while 2 is the lowest Gauge Block
grade.Final ThoughtGauge block takes a vital role in maintaining the accuracy of dimensional measuring instruments. Micrometers, indicators, calipers, and height gauges benefit from it for inspection and calibration. If you are learning about those precision measuring tools, you need more in-depth insight into gauge block. Knowing the gauge block
grades is a must.As exposed above, gauge blocks come with different grades. This grade shows its tolerance, limit deviation, flatness, and parallelism.Since the grades of each country are different, you should not get confused anymore. If you are based in the United States, you should look at the gauge block grades regulated by ASME. While ISO
internationally regulates gauge block grades in metric.If you are going to buy a new gauge block, then acknowledging the gauge block grade is important to help you pick the right set for your need. It is overkill to use the grade K for the machine shop. The lower grade is intended to use for less precision work that we usually do in the workshop.
When ensuring precision is crucial in manufacturing, gauge blocks offer reliable standards for exact measurement and are used by various groups, from mechanical and manufacturing engineers to machinists and quality control inspectors. Here you can find out about the different grade and materials, to understand which will best serve your needs!
Whether checking dimensions during production or calibrating inspection equipment, selecting a suitable grade of gauge blocks promotes quality assurance while being cost effective. Overall, they can form the foundation for maintaining parts to be within specifications and a smooth running of operations.What is a Gauge Block?Gauge blocks, also
known as slip gauges, are precision length standards used for calibrating and inspecting dimensional measuring equipment. They are commonly made of steel, however you can opt for other more expensive but durable materials as well. With two parallel measuring faces, the distance between these two faces are held to a precise
tolerance.MaterialsThe available materials for gauge blocks are steel, tungsten carbide and ceramic. Steel gauge blocks are most commonly used and the cheapest option, but have the disadvantage of being prone to corrode over time. Tungsten carbide blocks have the hardest design, more durable and corrosion resistant but are also the most
expensive. Ceramic blocks are a suitable compromise, having up to 10x the abrasion resistant compared to steel and dimensionally stable, while being cheaper than tungsten carbide. They suit best for high precision applications where thermal expansion is a concern.What is a gauge block used for?Calibration and inspectionGauge blocks provide
highly accurate references for setting and calibrating precision measuring equipment such as micrometers, calipers, dial indicators, and height gauges. You can wring the gauge blocks together to create precise lengths for inspecting the dimensions of parts and tooling. Dimensional metrologyIn dimensional metrology, professionals use gauge blocks
to calibrate measuring equipment to ensure accuracy and traceability to national standards. They provide a physical standard to which the measuring device can be compared. These instruments also facilitate the process of gauge repeatability and reproducibility (GR&R) studies in statistical process control.Assembly and alignmentExperts utilize
gauge blocks in assembly and alignment operations to position components with a high degree of accuracy prior to final fastening. They provide an exact reference for the location and orientation of parts. This is important for achieving tight tolerances and minimizing rejects.In summary, gauge blocks have widespread applications in manufacturing,
metrology and quality control. They provide a precise physical standard for calibrating and inspecting measuring equipment, facilitate statistical process control, and enable accurate assembly and alignment of components. With proper use and care, a high-quality gauge block can provide many years of reliable and traceable service.The grades of
gauge blocks, explainedThere are several grades of gauge blocks depending on the level of precision required for the application.Grade 00 or KGreat 00 or Grade K blocks are the highest grade, which can be used to check the accuracy of other gauge blocks for calibration as well as for academic research. Usually only calibration labs and National
Metrology institutes require this degree of accuracy.For general engineering work, technicians typically use Grade 0 or 1. They are moderately priced and provide adequate accuracy for most workshop applications.Grade OGrade 0 blocks are used for high-precision calibration of workshop equipment. They can be used to check the accuracy of gauge
blocks used for workshop and for inspections. Grade 0 gauge block offers higher precision for toolmaking and inspection. Manufacturers lap and stabilize them to tight tolerances. They are usually sufficient to check the accuracy of instruments and calibrate them.Grade 1Grade 1 gauge block are the next step down where more dimensional tolerance
is allowed for the blocks but is still recognized as a high-precision standard for general engineering work. Technicians use them to inspect mechanical parts and tools, checking the accuracy of gages and calibrating instruments which do not require as tight a tolerance as Grade 0.Grade 2Grade 2 gauge blocks have the most tolerance allowance and
are used for general work in the workshop. Common usages include mounting tools and cutters, manufacturing gages and calibrating instruments where accuracy is not as critical.For most precise machining applications, Grade 0 and 1 gauge blocks will suit your needs. As the grade increases, so too does the cost. For regulated industries, the higher
grades provide the tightest of tolerances to ensure the highest quality and precision. Its material, finish, and accuracy ultimately depends on their intended application and use.What are some types of gauge blocks?Rectangular gauge blockRectangular gauge blocks are the most common type. They have a rectangular profile and two parallel
measuring surfaces. Typically, their designs incorporate stable materials such as steel, carbide, and ceramic. They offer the most versatility and suitability for a wide range of measuring tasks.Square gauge blockSquare gauge blocks have a square profile and four measuring surfaces of equal length. They work well for checking the squareness of parts
or the perpendicularity of surfaces. Manufacturers often use the same materials for square blocks as rectangular blocks.Wear gauge blockWear gauge block has a shallow groove or channel on one surface to allow clearance for wires or raised features on a part. The groove does not extend to the edges of the block. Wear blocks functions mainly
contribute to measuring parts with protruding wires or leads.ConclusionIn summary, gauge blocks are precision ground blocks used for calibrating measuring equipment, inspection, and setting up workpieces in machines. They come in grades from 00 to 2, with grade 00 blocks being the most precise. Common materials include steel, carbide,
ceramic, and other stable materials. When selecting a gauge blocks, consider the grade required for your application and accuracy needs. Proper use and handling is critical for maintaining accuracy. With proper care, high quality gauge block can provide decades of reliable service as a precision measurement standard in your shop. Using the right
gauge block improves quality, reduces scrap, helps produce parts to print and check accuracy of your calipers and micrometers. We hope this overview gives you a better understanding of gauge block grades, types and applications to improve your manufacturing and quality control processes.
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