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WHAT WILL CHANGE AND

WHAT WILL STAY THE SAME?

Part II

This is the second part of a two-part summary of salient metric conversion issues discussed by the Construction Metrication Council in 1992.

BRICK
What will change
-
Standard brick to 90 x 57 x 190 mm

-
Mortar joints from 3/8" and 1/2"  to 10 mm

-
Brick module from 2' x 2' to 600 x 600 mm

What will stay the same
-
Brick and mortar composition

Of the 100 or so brick sizes cur​rently made, 5 to 10 are with​in a mil​limeter of a metric brick so the brick industry will have no trouble supplying metric brick.

CONCRETE BLOCK
What will change
-
Block sizes to 190 x 190 x 390 mm

-
Mortar joints from 1/2" to 10 mm

-
Block module from 2' x 2' to 600 x 600 mm

What will stay the same
-
Block and mortar composition

Metric block sizes are distinctly dif​ferent (3/8 inch shorter in the long dimension) from current block sizes. The block in​dustry will have to buy new mold components.

SHEET METAL
What will change
-
Designation from "gage" to mil​limeters

What will stay the same
-
Thickness

In specifications, use millimeters only or millimeters with the gage in par​entheses.

CONCRETE
What will change
-
Strength designation from "psi" to megapascals, rounded to the near​est 5 Mpa

What will stay the same
-
Strength requirements

REBAR
What will change
-
Bar sizes may change to metric per ASTM A615M, A616M, A617M, and A706M

What will stay the same
-
Everything else

GLASS
What will change
-
Cut sheet dimensions from feet-inc​hes to millimeters

What will stay the same
-
Sheet thickness, which is al​ready in millimeters

ELECTRICAL CONDUIT
What will change
-
Nominal conduit designations from inches to millimeters

What will stay the same
-
Conduit cross sections

ELECTRICAL WIRE
What will change
-
Nothing at this time

What will stay the same
-
Existing American Wire Gage (AWG) sizes

PIPE AND TUBING
What will change
-
Nominal pipe and tubing designations from inches to millimeters

-
Threads to metric sizes

What will stay the same
-
Pipe and tubing cross sections

Pipe and tubing sizes are the same in much of the world, but their names vary as do thread sizes.

STRUCTURAL STEEL
What will change
-
Section designations from inches to millimeters and from pounds per foot to kilograms per meter

-
Bolts, to metric diameters and threads per ASTM A325M and A490M

What will stay the same
-
Cross sections

Nominal section desig​nations may change to metric but their dimensions will remain the same.  For instance, a 24-inch section may be called a 600 mm section.

STATUS OF FEDERAL METRIC CONSTRUCTION
The following information was presented at the November 1992 meeting of the Construction Metrication Council by representatives of federal agencies.

General Ser​vices Ad​ministration (GSA)
-
De​sign work for metric pilot pro​jects has gone smooth​ly with no significant prob​lems.  Designers report that they find met​ric units eas​ier to work with after a short ad​justment per​iod.

-
Cost es​timating in metric has been the most critical issue because es​tima​tors' data bases are in inch-pound units.  New GSA metric cost es​timating forms will help es​timators make the ad​justment.

-
GSA con​struction will be com​pletely metric within two or three years.  Small projects with shorter design times prob​ably will lead the bigger projects into con​struction even though design of the bigger projects started first.

-
The Denver warehouse project is in construction now and work is going smoothly.  Workmen are using dual-unit measuring tapes.

-
The metric versions of Master​spec Divisions 1, 15, and 16 have been put on the NIBS CD-ROM Construction Criteria Base.

GSA, National Capitol Region
-
De​sign work on the new FBI field office buil​ding in Washington, D.C., will be com​pleted in September 1993 with oc​cupancy scheduled for about mid-1996.  The 8-story, 52 760 m² rein​forced con​crete frame buil​ding has an estimated cost of about $57 mil​lion.

-
Design work on a new Federal Pro​tective Service field office buil​ding will be completed in 1994 with occupancy scheduled for late 1995.  The 3-story, 16 850 m² building has an estimated cost of about $37 mil​lion.

-
Construction of a small buil​ding designed by in-house staff in metric is about 40 percent com​plete with no problems to date.

GSA Region 3, Philadelphia
-
The fol​lowing publications have been complet​ed: draft Region 3 metric version of PBS PQ-100, Facilities Standards for the Public Building Service; the metric interim Region 3 version of the U.S. Courts Design Guide; and the metric version of the Border Station Design Guide.

-
Construction has begun on the reno​vation of 4 floors of an 8-story federal building in Baltimore, Mary​land.  Work is in metric.  The con​struction award was 15 percent below the government cost estimate (in line with bids in re​cent non-metric pro​jects) so there has been no detec​table cost premium for using metric on this job to date.

-
About $100 million in met​ric con​struction will be advertised in FY 1993.

-
Region 3 has converted 65 of the most commonly used Master​spec sec​tions (in addition to Divi​sions 1, 15, and 16) and 50 more will be com​pleted in January 1993 (the AIA will convert the balance later in 1993).  Region 3 is aiding other fe​deral agencies in conver​ting their specifica​tions.

-
GSA continues to receive met​ric litera​ture from product man​ufac​tur​ers.  A recent arrival: infor​ma​tion on hard metric resilient floor and carpet tile.

-
January 1994 is view​ed as a feas​ible date for doing all GSA work over $1 million in metric.

Army Corps of Engineers
-
Six m​et​ric pilot p​r​oj​e​cts with a total p​r​o​gr​am value of $28 million are now under way.  Overseas Corps metric projects total about $525 million.  Ten U.S. building projects with a total value of about $100 million have been selec​ted for the FY 1995 metric construc​tion pro​gram.

Naval Facilities Engineering Com​mand (NAVFAC)
-
NAVFAC is pre​paring a metric transition and imple​mentation plan for Navy con​struc​tion.  NAVFAC does all its overseas work in metric.  For the past year NAV​FAC has been converting its specifica​tions and criteria to metric as they are up​dated.  A separate metric edition is being created for each document.

Air Force
-
The Air Force has two metric pilot projects in planning, two being bid, and one in construc​tion.  There have been no problems to date with these projects.  All overseas Air Force projects are in metric.  Each major Air Force com​mand is to have one military con​struction project in metric under way by January 1994.

Office of the Secretary of Defense
-
Five small Washington area projects are being designed in metric.  The first phase of the multi​year, $1 billion Pen​tagon renovation is planned to be in metric.

Coast Guard
-
The Coast Gua​rd's Fa​cili​ties Standards Section has a metric transition plan that begins in 1995 and is to be completed in 1997.  The Shore Fa​cilities Standards Manual contains a prototype metric multi-mission sta​tion and the Space Components Stan​dards Manual includes metric units.  A metric coordinator for shore facili​ties construction is being se​lected.

Department of the Treasury
-
Treas​ury has a three-phase metric tran​sition plan.  In Phase I, building drawings will be put on CAD and their di​mensions converted to met​ric.  In Phase II (FY 1993), A/Es will be notified that all future plans, specifi​cations, and related construc​tion documents must be pre​pared in met​ric.  In Phase III (FY 1994), all work will be performed in met​ric.

Department of State
-
State is doing all of its design work in metric.  It is re​ceiving help from GSA on fin​ding U.S. suppliers for metric or metric-labeled products. A/E guidelines are being changed to require all contract deliver​ables to be in metric.

Department of Agriculture
-
The Facili​ties Manage​ment Division plans to be completely metric by 1995.  A $500,000 metric con​struc​tion project is due to be com​pleted by July 1993.  It came in below the government cost es​timate.  Two additional metric projects will be completed in 1994, and all pro​jects will be in metric after 1995.

U.S. Forest Service

-
The Division of En​gineering plans to follow the Fed​eral Highway Administration's (FHWA) metrication schedule re​quiring all con​struction to be in metric after Oc​tober 1, 1996.  De​sign work is being started in metric.

National Science Foundation (NSF)
-
All proposals for grants, coop​era​tive agreements, and contra​cts sub​mitted to NSF are re​quired to be in metric as are all related reports, publ​ications, and cor​respondence.

Internal Revenue Service (IRS)
-
CRSS Architects has completed the working draft of the new IRS Re​gional Service Centers Design Criteria Manual, which contains metric units.

Federal Highway Ad​ministration
-
The FHWA metric con​version plan was approved in 1991.  September 30, 1996 is the target date for full conversion of the agency's annual $16 bil​lion con​struction program.

-
FHWA is working closely with the AASHTO metric task force.  The University of Ala​bama is pre​paring the AASHTO Guide to Met​ric Con​version for release in March 1993​.  Highway signage is the most con​tro​versial issue; an advanced notice of proposed rulemaking on signage plans will be published in the Feder​al Register in 1993.

-
FHWA is developing a one-day metric training course for federal and state highway agency personnel that will begin in mid-1993.  FHWA Re​gion 9 (Califo​rnia, Neva​da, Ari​zona, and Hawaii) held a metric coor​dinating meeting in November; other regions plan to hold similar meet​ings.

National Aeronautics and Space Ad​ministration (NASA)
-
The NASA p​h​ys​i​cal plant is worth about $15 bi​l​l​ion and its a​n​n​ual d​es​ign and con​​st​r​u​c​t​ion bud​get is $500 million.  Each of the 12 NASA centers selec​ted a metric pilot project last No​vem​ber for the 1994 construc​tion program.  Projects total $17 million.

-
A two-day seminar was held last July to review the status of the pilot projects and to conduct metric cost estimating train​ing.  A meeting will be held in mid-1993 to review the pilot project re​sults.  If they are going well, the number of pilot projects will be doubled in 1994.  If the 1994 projects go well, NASA construction will go 100 percent metric in 1995.

Department of Labor
-
The Employ​ment and Training Administration (ETA) focuses on Job Corps pro​grams.  Its metric transition plan includes the development of a pilot curriculum for teaching metric at two Job Corps cen​ters by the end of 1993; if successful, metric will be taught at all centers by the end of 1994.  A steering group will meet monthly to review the progress of the metric transition program.

-
In 1993, ETA will require en​gi​neer​ing support con​tractors to use dual units in facilities and site sur​veys and utilization studies.  In 1994, ETA will have its contract documents pre​pared in dual units; if these are suc​cessful, they will be changed to met​ric-only.

Tennessee Valley Authority (TVA)
-
The corporate design and develop​ment staff is plan​ning to design its first metric building in 1993.  The fa​ci​lit​ies se​r​vi​ces group is gearing up to use metric in facilities modifi​cation work.  Some parts of the TVA al​ready make exten​sive use of metric equipment.

Small Business Administration (SBA)
-
All procedures, reg​ula​tions, and pub​lica​tions are being re​viewed for con​ver​sion to metric.  Video training tapes on metric will be cir​culated to SBA offices in early 1993.

-
A new publication, Con​verting to Metric: A Guide for Small Business, and a one-page handout, Focus on the Facts: Converting to Met​ric, have been recently pub​lished.

Department of Energy (DOE)
-
DOE's metric transition plan was published in April 1992 and set Janu​ary 1994 as the target for all major construction pro​jects to be in metric.  All non-metric work first must be cleared by a waiver from the ap​propriate Assistant Sec​retary.

-
In May 1992 the DOE metric con​struction work​ing group met in Wash​ington.  Project managers were eager to begin work in metric.  All new and revised DOE standards will include metric units.  DOE will show prefer​ence for non-govern​ment stan​dards that are in metric.  Revisions of DOE de​sign cri​teria to include metric begin in November 1992.  Some agency programs will go met​ric im​mediately without pilot pro​jects and will rely on requests for proposals for metric services and sur​veys of avail​able metric products and equipment.

-
DOE controls many of the facility and equip​ment stan​dards in the Code of Federal Regulations and will con​vert them metric in the next revis​ion cycle.

-
Equipment for DOE's $8.2 bil​lion Super Collider project is pri​marily in metric.  Tunnels and buil​dings were started prior to met​ric conver​sion and therefore are being built using inch-pound units.  The Yucca Mountain nuclear waste repository will have 22 km of tun​nels bored in metric dimen​sions.  Its related MRS interim stor​age facility will be built primarily in metric.

Public Health Service
-
S​e​v​e​ral small metric pilot projects are under way.  Project planning docu​ments are being converted to metric.  Facilities reports to the Department of Health and Human Services are beginning to be submitted in metric.

National Institute of Stan​dards and Technology (NIST)
-
Approximately $110 mil​lion in new and renovated laboratory facility projects at the NIST Gaithersburg, Maryland, and Boulder, Colorado, campuses most likely will be built in met​ric.  This is the first phase of an extensive 10-year program to modernize and expand NIST facil​ities.

-
The Metric Program Office has prepared a six-panel metric style guide to augment the American National Metric Council's Metric Editorial Guide.

Federal Bureau of Prisons
-
Metric transition guide​lines are being pre​pared for the Design and Con​struc​tion Branch by an A/E consultant.  The bureau is committed to the January 1994 date for the construc​tion of new facilities in metric.  S​e​v​e​ral​ pilot p​r​oj​e​cts are being con​si​d​er​ed for 1993.  Project managers are "raring to go" metric.

Central Intelligence Agency
-
All design and construc​tion documents are being converted to dual units.  Designers and con​tractors work​ing for the agency have been posi​tive about metric conver​sion.

Department of the Interior (DOI)
-
DOI agencies involved in construc​tion are the Bureau of Reclamation, the Fish and Wildlife Service, the National Park Service, the Bureau of Land Man​agement, and the Bur​eau of Indian Affairs.  Each is in a dif​ferent stage of metric transition.

-
The Bureau of Land Manage​ment is conduc​ting a $50 thousand met​ric pilot project at La Ventana.

-
The National Park Service has a $1 mil​lion pilot project under way at the Thurmond Depot in New River Gorge, West Vir​ginia.

-
The Fish and Wildlife Service is adding dual units to its specifications and cri​teria.

-
In 1978, the Bureau of Recla​ma​tion began con​struction of a $260 million desalinization plant in Yuma, Arizona.  It was designed and built in metric because so much of the tech​nology was foreign.  The plant is the largest of its kind in the world and is now about 50 percent operational.  No problems as​sociated with the use of metric have been reported.  The Bureau of Recla​ma​tion undertakes many over​seas pro​jects, all of which are built in metric.  Included is a $40 million project at Aswan, Egypt.

The Smithsonian Institution
-
The Smithsonian metric transition plan has three objectives:  the use of m​et​ric in daily o​p​era​ti​o​ns, es​p​e​ci​al​ly p​r​o​c​ure​m​e​nt;  the education of the Smithsonian staff; and the incor​poration of metric in all public pro​grams.  A new requisitions hand​book will be released that will require the use of metric units.

-
All planning and design work will be conducted in metric after January 1994.  The $25 million Nation​al Museum of the American Indian Suitland Facility will be designed in metric, with de​sign beginning in Febru​ary 1993.  The $77 million National Museum of the American Indian also will be de​signed in metric.  The A/E is being selected.

-
An Institution-wide acces​sibility master plan is being pre​pared in metric.

Naval Sea Systems Command
-
The new LX amphibious assault ship will be a metric and inch-pound hybrid.  About 100 other ship buil​ding projects are being constructed in met​ric.  Some offices have con​verted all specifications and draw​ings to metric.  The Navy's imple​men​tation of metric has been un​even but work is being performed in metric in many areas.

National Oceanic and At​mospheric Administration (NOAA)
-
NOAA went metric on October 1, 1992, and is ac​tively pro-metric.  Procure​ment guide​lines mandate that all new pro​curement actions be made in metric.  Excep​tions for non-met​ric pro​cure​ments must be sub​mitted in writing.  NOAA has re​quested that GSA use metric to build the new $32 million Na​tional Clim​ate Data Cen​ter in Asheville, North Car​olina.

Architect of the Capitol
-
The Ar​chitect of the Cap​itol plans to con​struct future buildings in metric even though none are being con​sidered by Con​gress at this time.

National Institutes of Health (NIH)
-
A $1 million addition to the primate buil​ding at NIH is being designed in met​ric.  A/E contrac​tors have been alerted that after January 1994 new work will be performed in met​ric.  In 1992, the Division of Engineering Services pro​vided metric orien​tation training to all its managers and su​pervisors.  The balance of the 670 person staff will be trained over the next few months.

Department of Housing and Urban Development (HUD)
-
There has been little official movement toward metric by the agency but there is interest in "retail​ing" metric to the states and cities through the HUD grants program.  The revised HUD guide specificat​ions being pre​pared by CHK Ar​chitects and Planners include dual units, with metric units listed first.

$8.5 BILLION IN METRIC CONSTRUCTION
Here are the January 1993 totals, by agency, for federal metric projects in the planning, design, and construction stages:


$ Million
Army Corps of Engineers

  (domestic and overseas)
653

Bureau of Land Management
under 1

Bureau of Reclamation (domestic only)
260

Department of Agriculture
under 1

Department of Energy

  (Super Collider only)
6000

General Services Administration
1281

NASA
17

NAVFAC (overseas)
65

National Institute of Standards and

  Technology
110

National Park Service
1

Office of the Secretary of Defense
1

Public Health Service
1

Smithsonian Institution
103

Air Force
5

ATTENTION FEDERAL CONSTRUCTION MANAGERS
Please submit information about your federal metric programs to Joe Sacco at the Pentagon, 703-614-4879.

Joe is maintaining a database of metric projects, products, and findings.  He can help you and you can help others smooth the way for metric.

METRIC FACTS:  Velocity
How fast will it go?  The metric measure applied to questions of velocity is the meter per second (m/s).  It is made up of the base units meter and second.  One meter per second is equal to 3.281 feet per second.

The meter per second should be used in engineering calculations except for very low velocities where the millimeter per second (mm/s) may be used.

Problem:  The water velocity in a boiler tube is 7 ft/sec.  What is this velocity in m/s?

Solution:  (7 ft/1 s) x (1 m/3.281 ft) = 2.1 m/s.
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