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METRIC Q & A
The last issue presented some basic facts about metric in construction.  This issue answers the most common ques​tions we receive.

Is the federal government really seri​ous about metric?  Metric is mandated by federal law and presi​dential ex​ecu​tive order.  Although some agen​cies are moving faster than others, they all are in the process of con​verting.   Without a doubt, government is "going met​ric."

How does this affect the construc​tion industry?  The buying power of the gov​ernment is enormous.  By the mid-1990s, most federal construction as well as state and local work tied to federal grants and pro​grams will be designed and built in metric.

The construction industry is primar​ily a domes​tic in​dustry.  Why does it have to convert?  The fed​eral law is intend​ed to increase Amer​ica's com​petitiveness.  Some basic con​struc​tion pro​ducts like brick, block, and con​crete are made and used locally, but a sur​prisingly large number are or can be ex​ported (e.g., glass, coat​ings, fin​ishes, fas​teners, structural steel, wood and wood composites and most elec​trical, HVAC, mechani​cal, plumbing, and con​veying equip​ment).  Ame​rican A/E/C ser​vices, which have been ex​ported world​wide for de​cades, also repre​sent an important part of the in​dustry's reve​nues.

If construction goes metric, won't that eliminate one more barrier to imported products?  Yes, but the alter​native is restricting our pro​ducts and ser​vices to within our own boundaries while the rest of the world goes about its busi​ness and ex​cludes us.

What is the con​struction industry's response to met​ric?  In general, it is posi​tive.  After all, we all read the news​papers and know we have to improve our inter​-national competi​tive posi​tion.  So the message from the in​dustry is:  "We under​stand the need to change--just don't drag it out."

How about the trade unions?  They are not yet really involved in met​ric, but when we talk to the in​di​vidual trades, they say, "Tell us what you want and we'll build it!"

Do designers like metric?  Most pre​fer it, especi​ally those who have used it.  No more dimen​sion strings made up of fractions, inches, and feet; with met​ric it's all mil​lime​ters.  And no more deal​ing with a multitude of conversion fac​tors.  For example, which has a higher thermal output, a 22 million Btu/hour boiler or a 1000 ton chill​er?  With metric, you can tell in​stantly: the boiler is 6.4 MW and the chiller is 3.5 MW.

Does the Council have a policy on con​struction docu​ments?  One was adopted by consensus last fall.  For con​struc​tion drawings, only metric units may be used.  Placing both inch-pound and met​ric units on draw​ings increases dimensioning time, doubles the chance for errors, makes drawings more confus​ing, and delays the learning process since people "see" only the units they know.  Our policy on specifications is sim​ilar except that wherever the use of an inch-pound measure serves to clarify an other​wise unfamiliar met​ric meas​ure, the inch-pound unit may be placed in parentheses after the met​ric.

Can metric be used on rehab pro​jects?  People who have used metric in rehab work say it's essential​ly no differ​ent from using foot-pound units.  Trades​men still must install new products in spac​es not built for them.  And metric has one advantage--making field mea​sure​ments is faster and less error-prone because unit con​versions are eliminated.

Where are we with product manufac​tur​ers?  About 95% of construction products will not need to change since they are not modular or pan​elized.  They simply will be "soft converted"--relabeled in met​ric.  A 2-3/4 x 4-1/2 inch wall switch face plate will be re​labeled 70 x 115 mm and a 10 hor​sepower motor, 7460 W.

But how about modular products?  Most will undergo "hard conversion"--their dimensions will change to new rounded metric num​bers.  Sus​pended ceiling grids will convert to 600 x 600 mm or 600 x 1200 mm.  Drywall, plywood, and rigid insulation will change to 1200 mm widths, but their thicknesses will remain the same to eliminate the need for recal​culating fire and acoustic ratings and U-val​ues.  Raised access flooring will go to 600 x 600 mm.  Brick will become 90 x 57 x 190 mm and block will be​come 190 x 190 x 390 mm; both will use 10 mm mortar joints and be laid in 600 mm mod​ules.

What happens to the traditional 2-by-4 wood stud?  As we all know, "2-by-4" is a nominal name, not a fin​ished size.  Neither wood studs nor other framing lumber will change in cross-section, but they will be spaced at 400 mm instead of 16 inch​es--about 1/4 inch closer to​gether.  Batt insulation in​stalled between studs might not change in width; instead, there will be more of a "friction fit."

Are there other products in the same category?  Yes.  A 2-inch pipe has neither an inside nor an out​side diameter of 2 inches.  A 24-inch I-beam contains no actual 24-inch di​mension.  These products won't change sizes either; they'll just be relabeled.  Perhaps they eventually will get new nominal names such as 50 mm pipe or 600 mm beams but it's too early to tell.  With or without new names, the metri​cation pro​cess won't be affected.

Does the Council have a policy on product conver​sion?  Our policy is that each product manufacturer must decide if and when to change its products to rounded or "hard" metric numbers.  Some never will need to change.  For instance, current di​mensions of freestan​ding plumb​ing fixtures are just fine for metric bath​rooms.  Hard conversion or soft, if you design in metric, label in metric and build in metric, you're met​ric.

So "going metric" in construction won't be so bad?  Everyone who has gone through the conversion pro​cess says it was much easier than expect​ed.  Still, there will be problems and we shouldn't minimize them.  Con​struction, however, is a problem-solving process and, on a scale of construction problems from one to ten with ten being the hardest, met​ric conver​sion is about a two.

Are there resources to help me out?  See the back page of this newsletter for a list or call the Council with specific questions.  Remember though, few resour​ces beyond a thor​ough know​ledge of the con​version pro​cess and a firm com​mit​ment to "go metric" are need​ed.

FEDERAL METRIC PRO​JECTS REACH 

$1 BILLION​

Federal metric projects with a total es​timated cost of about $1 billion are being readied for design award or are in the design or con​struction stage now.

The General Ser​vices Ad​ministration is conduc​ting a variety of new and rehabilitation pro​jects ap​proaching $700 million:

-
Arizona--border station

-
Colorado--federal ware​house, Denver

-
District of Columbia--GSA head​quar​ters, South​east Federal Center

-
Florida--federal cour​thouse, Tampa

-
Maryland--So​cial Security Ad​ministra​tion opera​tions building, Woodlawn; ap​praisers store, Bal​timore

-
Missouri--federal courthouse, Kansas City; fed​eral courthouse, St. Louis

-
New Jersey--U.S. courthouse, Tren​ton

-
Pennsylvania--Depart​ment of Veterans Affairs re​gion​al head​quarters, Philadelphia; Byrne​/Green Fed​eral Complex, Philadel​phia; mech​ani​cal/electri​cal up​grade project, Philadel​phia; fed​eral building, Harris​burg

-
Vermont--border station

-
Vir​ginia--federal building in Richmond, U.S. court​house, Richmond; Federal Executive Insti​tute, Charlot​tesville

-
West Virginia--federal buil​ding, Beckley

The De​partment of Health and Human Services is investing approximately $2 million in various pro​jects for the Natio​nal Institutes of Health and the Indian Health Service.

The Department of State has under way var​ious for​eign embassy projects totaling approximately $200 million.

The National Aeronautics and Space Ad​ministration is undertaking vari​ous pro​jects throughout the United States with a value of $14 million.

The National Institute of Standards and Tech​nology is in the process of awarding a large mul​tiyear A/E ser​vices contract for various pro​jects at NIST facilities in Gaithersburg, Maryland, and Denver Color​ado.  Work is planned to be in metric and de​sign fees be as high as $50 million.  More about this project in the next issue.

The Office of the Secretary of De​fense is plan​ning up to $1 million in various projects in Ar​ling​ton, Vir​ginia.

The U.S. Army Corps of Engineers has eight projects in Arizona, Arkansas, Ken​tuck​y, Louis​iana, Maryland, New York, and Vir​ginia with a total val​ue of $30 to $40 million.

The Smithsonian Institution is plan​ning a $40 million collections re​search center in Suitland, Mary​land.


METRIC RESOURCES
- Avail​able from the Publica​tions De​part​ment, National Institute of Building Scien​ces, 1201 L St., N.W., Washington DC 20005; phone 202-289-7800 (bulk orders are avail​able at a dis​count):

  Metric Guide for Federal Construc​tion (34 pg, $15).  Written speci​fically for the cons​truc​tion industry and re​viewed by metric ex​perts throughout the country.  In​cludes a background on the fed​eral met​ric laws, facts on metric in construc​tion, an in​troduction to metric units, a pri​mer on metric usage for arch​itects, en​gineers, and the trades, re​quirements for metric draw​ings and speci​fications, guid​ance on metric management and training, and a listing of current met​ric construction references.

  GSA Metric Design Guide, second draft edition (78 pg loose-leaf, $8, $5 if ordered with above guide).  Interim design guide de​velop​ed by GSA for use by fed​eral pro​ject managers and their A/Es. Con​tains practical architectural, civil, struc​tural, mechanical, and electrical de​sign infor​mation, a list of available "hard" me​tric pro​ducts, sample drawings, and re​lated reference information.

- Available from the AIA Book​store, 1735 New York Ave., Washington, DC 20006; phone 202-626-7475:

  Nufert Architect's Data, 2d Inter​national Edition ($52).  The Eur​opean e​quivalent to the AIA Gra​phic Standards.  All measure​ments in metric.

  The Architect's Studio Com​panion; Tech​nical Guidelines for Prelim​inary De​sign ($44.95).  Includes dual units.  

- Wiley Engineer's Desk Refer​ence ($54.95). John Wiley & Sons, Pro​fessional Reference and Trade Group, 605 Third Ave., New York N.Y. 10158; phone 1-800-225-5945, Ext. 2497.  Includes dual units.

- Metric Practice Guide for Surveying and Mapping ($10).  Am​erican Con​gres​s of Sur​veying and Map​ping, 5410 Gros​venor Lane, Suite 100, Bethesda, Md. 20814; phone 301-493-0200.

- Available for $114 each; Am​erican Soci​ety of Heating, Re​frig​eration, and Air-Con​dition​ing En​gineers, 1791 Tullie Cir​cle, N.E., Atlanta GA 30329; phone 404-636-8400:   ASHRAE 1991 Handbook--HVAC Ap​plica​tions, SI Edi​tion; 1989 Hand​book -- Fundamentals, SI Edi​tion; 1990 Refrigera​tion Handbook, SI Edition; 1992 Hand​book--HVAC Sys​tems and Equip​ment.  All with dual units.

- ACI 318M-89/318RM-89, Build​ing Code Requirements for Rein​forced Concrete and Commentary ($70).  American Concrete In​sti​tute, Box 19150, Detroit MI 48219; phone 313-532-2600.  Metric edi​tion of ACI 318.

- Available in draft form for $10 each; Am​eri​can Insti​tute of Steel Construction, Met​ric Pub​lica​tions, AISC, One E. Wacker Dr., Suite 3100, Chicago, Illi​nois 60601-2001; 312-670-5414:

  Metric Properties of Struc​tural Shapes with Dimen​sions According to ASTM A6M (92 pg).  Met​ric version of Part 1 of the Manual of Steel Con​struc​tion.

  Metric Conversion: Load and Resistance Fac​tor De​sign Speci​fication for Structural Steel Buildings (159 pg).  Metric version of the September 1, 1986 LRFD Specification.

- Metric-X.  Orion De​velop​ment Cor​pora​tion, Box 2323, Mer​rifield, VA 22116-2323; phone 1-800-992-8170; single user copies $24.95; site/net​work copies avail​able, dis​counts for bulk orders.  Quick and friendly metric con​ver​sion soft​ware for use with any IBM-com​patible com​puter.  Con​verts length, area, liquid and dry vol​ume, mass, force, energy, velocity, pressure, power, temper​ature, acceleration, and wave​length.

- 1992 Means Building Construc​tion Cost Data, Metric Edition ($65).  R. S. Means Company, Box 800, Kingston MA 02364; phone 617-585-7880).  Prototype metric edition of Means' cost es​ti​mating hand​book.  Com​plete met​ric edition for 1993 should be available this fall.  Means also offers me​tric cost esti​mating sem​inars.

- All About Metric ($500)  MMEI Corp., 2247 Lexing​ton Pl., Liver​more CA 945​50; phone 510-449-8992.  Three-tape video train​ing package by the U.S. Met​ric As​sociation and MMEI Cor​p.  Cov​ers the back​ground of the met​ric sys​tem, govern​ment/in​dustry tran​sition, ev​eryday metric units, and rules for metric usage.  Ac​companying reference manual includes con​ver​sion tables and other in​for​mation.  Instruc​tor's man​ual con​tains lesson tips, test ques​tions, il​lustrations suit​able for use as masters for overhead pro​jector trans​paren​cies.

- SI Metric for the Workplace ($2195).  Workplace Training, 520 North Arm Dr., Orono MN 55364; phone 612-472-2564.  Six-tape vi​deo/work​book course​ware.  Provides in-depth met​ric train​ing for busin​ess and in​dustry profes​sionals.  In​cludes an introduction to metric, units of measure, reading/ writing rules, limits/fits/toler ances, metric con​ver​sion.

SI FACTS:  Length
Where would engineering be without a gooddefinition of length?  Probably caught somewhereshort of inventing the wheel.  The SI systemoffers a unit for length called the meter (m).The meter has been defined as the wavelengthof the radiation from a krypton-86 atom andis equal to 3.2808398 ft.  For conversion, thefactor 3.28 can be used.For shorter lengths, the meter is dividedinto 1000 parts or millimeters (mm);25.4 mm = 1 inch.  For nontechnical purposes,centimeters (1 m = 100 cm) may be used, butdecimeters (1 m = 10 dm) should always be avoid​ed.For larger dimensions, use kilometers (1000 m = 1 km),not hectometers (100 m = 1 hm) or dekameters(10 m = 1 dam).  There are 1.609344 km in a U.S. statute mile.

Problem:  A boiler tube has a 3-inch diameter.  What is its diameter in millimeters?

Solution:  3 in. x 25.4 mm/in. = 76.2
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