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,Gowernment established in 1950° to promote and adv3nce  scientific

and Mathematical and PhyS|caI Sciences.*

National Scienge Foundation, Washington, D.C:. 20550 ' 4. . .
(- : -
Requests for information regarding specific ‘NSF technical " pub- .
I|cat|ons may be addressed, to: ‘NSF Communications Program, Office . .-,
of Plannlng and Resources Mahagement National SC|ence Foundatlon, ‘
washington, D.C. 20550. TN, .
. . ] . ! L K]
* b '- o~ N : ‘0 : . 4 T ¢ ’
* Proposals for applied research should be submltted to the dlrec'torate .
under' which the research would properly - faII P . s
» . " C . .

P INTRODUCTION

-

. § N
This report contains abstracts of .selected technical reports,
journal articles, and other documents resulting from research sup-
ported by the directorates of the National Science Foundation. These
‘citations have been™ compﬂed to alert members of' the scnentlflc and
engineering communlty to current research results. J

The National Science Foundatlon is an agency~of the¢ Federal

progress in the United States. The Foundation fulfills this respon- ) .
sibility primarily by sponsoring scientific research and by encourag-
ing and supporting |mprovements in sclence educatlon

On March 8, 1981, The' National Science Fgundatlon was reorsr .o
ganlzed to. broaden the agencys capaclty to support basic and
applied regearch in the sciences and englneerlng and to give new
emphaS|s to errgineering research. : -Appendix C depicts the new
organization to the division level.

3

!

A major .change was the establishment of ‘a Directorate for
Engineering to include the Divisions of Electrical, Computer and
Systems Engineering; Chemical and Process Engineering; ' Civil and
Environmental Engdineering; and Mechanical® Engineering'and Applied
Mechanics . ) , !

B . YT : v, 4

NSF's applied research programs and personnel in ‘the former
Directorate for Engineering and Applied Science were distFibuted Coe
among four directorates: Engineering; Biological, Behavioral and .
Social guences, Astronomical, Atmospheric, 'Earth and’ Qcean Sciences; ¢ 4

°
.

r . \

In addition, the-Division of Information Science and Technology
was transferred to the Biological, Behavioral and Social Sciences
Directorate. The Directorate for Scientific, Technological, and Inter-
national Affairs now includes two new divisions, the, Dijvision of !
Intergovernmental "and Public Service Programs and the Division of
Industrial Science arid Technological Innovation, bpth transferred °
from the former Engineering and Applied Scjence Directorate. ~-

‘ v

The Foundation carries out its statutory responsibilities for the .
support of research, including applied research, through a.number "'
of programs. The Foundation's Guide toMmms, Grants for Scien- -
tific Research; and other brochures or announcements containing
information about NSF programs are available from: Publications, .

N .
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Organization of Gitations in Recent Research. Reports

. . f

Each 6itation is pree.ented in a standard form illustrated below: . ,

.
- -~
3 . ’

Entry Number Title ©
. \ . . p \

Performing
, Organiztlion T

. NSF Report # /
/ Nj.sg.performmce of Low Rise Bulldings—Eximng and / Ve '
4 ews *

NSF/RA 800221: Purdue Uhiversity. School of Civil
1 Auth Yao JTP; July 980: 17 p; NSF Grant No. b
Persona Author PR 7906296: NTIS Order

-

NSF Gran'l # N NTIS Order #

. B Number X
Publication Date ‘ of pages . .

An evaluation of thHe safety-related seismic

' performance of existing low-rise building : 4
structurés is described. , The theory of

4. structure reliabilit¢ is¢ reviewed and error .

‘ and defect related failures for new- con- : .
structions are assessed. Failures’ related to PV 1
wearout- and deterioratjon also are dis- )
cussed. Estxm;mOn of structural reliabitity ' R
requires determination of the confifuration, - '
material, and type of construction. The
behavior of an existing completed structure . .

may not correspond té‘, the mathematical .

»

Abstract model used prior to truction. For cer- - .
tain important structuffes, nondestructive . A .
tests are performed to 'coliect selected load '

“and response data. Techniques of system
identification then are app(ied to obtain a

« more selective mathematicai modei for fur- .
ther analysis. An existing structure can e e .
be tested either periodically or |mmed|ately ' )
following an extceme event. Literature
relating ' to new construction failure is re-.

. . - viewed. The need. for a set of standard
- nondestructive testing and inspection tech- .

niques is discussed. .- .
’ u . z .

Ve . . cw : ‘
Citatipns are arranged in broad subject categories. Entry numbers are assigned consecutively beglnmng

with the first issue of Recent Research Reportd, published in October 1976. Indexes following the main body

provide access by subject, performing organization, NSF report number, contract/grant number ?uthor,

and refer to the entry number of the document.

Informatlon on NSF scientific and englneenng technlcal publications may be obtalned by writing to:
. , Ms. Carmeen Adams ~ | ) .o vy
. . NSF Communications Program : : :
. o Office of Planning and Resources Managemenf [OPRM)
o National Science Foundation

Washington, DC 20550 ’ . - ' ' .
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NIRATI0%08 SCHNET AND TICHNOLOCT POLK Y
PURSPLCTIVES 10O THE 15663 ANNALL OF THI Niw

. N ’ ' YOS ACADIWY OF SGI{CAS YOLUMI 3341
NERAEAT ) TUSILO VAL

983 10008

... 4
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. Microfiche {actual size'4",x 6")

L]
- .

N\

Many documents resulting from NSF-supported research.can be obtaine
microfiche form from the National Technical Information Service (NTIS) o
some cases ffom thg NSF Communications Program.

>

. As many as 98 Printed pages can be photographically reduced to fiton a single

% 4" x 6" shaet of film which contains multiple images in a grid pattern. Documents

that cost itp to $40 in paper copy are available for less than $4 per microfiche, and

microfiche storage requires only a fraction of the space needed to house hard copy
“documents. For example, 150 sheets of microfiche are only one inch thick.

Portable fiche readers, some less than book size and very lightweight, are

" readily available in most libraries and R & D facilities. Machines:to print either

photographic or xerographic full size reproductions of microfiche documents are

also available. ’ , ———

. Inquiries concerning microfiche may be made directly to:’

|

George James, Program Manager . .-

*NSF Communications Program .

Office of Planning and Resources Managemen (O%&M]
National Science Foundation, e

~ Washington, D.C. 20550 . - - .

-

‘
o
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Many of these documents ma
- . ment Sales, U.S. Department o

~

number. NTIS document pricing i

—~

. North American North American
.Pages Price . ~ Pages . Price
1-25 $ 5.00 301-325 $23.00
N . 26-50 6.50 326-350 24.50
) 51-75 8.00 351-375 26.00
76-100 9.50 376-400 27.50
. 101-125 11.00 401-425 . *29.00
126-150 12.50 426-450 30.50
- 151-175 14.00 ' 451-475 ° 32.00
176-200 15.50 476-500 33.50
201-225, 17.00 501-525 35.00
226-250 18.50 526-550 36.50
251-275 20.00 551-575 ¢ 38.00
276-300 21.50 _576-600‘ 39.50
. For informatiorm on foreign prices, call (703) 487-4785. Microfiche is available at a cost of $3.50 per docu-

ment.

-

*For reports of 601 or.more pages, add $1.50 {or each’additiona

change.

‘- .

Journal articles can be ordered from either the cited journal ort
the DIALOG Online Ordering Service from the Engineering Socie
Scientific Information (ISI) for articles from 1978 to the present.

articles are also aceepted.

-

et

,

| 4

Pége-Count Price Schedule
(Current as of January 1981, subject to change)

- - How Té Order fmirnal Articles

Mrs. Carol Tschudi RN
‘Engineering Societies Library
345 East 47th $treet

New York, NY 10017

. (212) 644-7610

.

‘Ms. Diane Sewell

.. the U.S., Mexico, and Canada. Forevery additional ten pagest
ISI ordering information contact: - .

4

Supervisor, OATS Department

Institute for Scientific Infokmation

3501 Market Street .
University City Science Center
Philadelphia, PA 19104

(215) 386-0100

B

How to Qrder NSF Research Reports

All documents cited in Recent Research Reports may be ordered from the sources noted.

y be ordered from the Nationa.l Technical Information Service (NTIS), Docu-
f Commerce, Springfield, Virginia 22161. Please refer‘to the NTIS order
nformation rhay be obtained by utilizing the following formula:

1 25-pAge increment. Prices are-subject ta

he author. They can also be ordered using
ties Library (ESL}) or from the Institute for
V\éxjtten and telephone requests for copies of

N " )
. Pricesfor ESL areas follows: $.30 per page plus $4.00 (written request) or $5,00 (online order) handling per
s item, includiné\ first class mail. For details on ESL ordering information contact:

Prices for ISI are as follows: Anarticle of 20 or fewer pages costs $5.50, including first class mail deliv
here isa $2.00 charge perarticle. For details on
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: * .DIRECTORATE FOR BIOLOGICAL, BEHAVIORAL, .
- . - AND SOCIAL SCIENCES (BBS) . . .
Publications Cited " - . ) .
. ‘ ) )
Division of Environmental Biology (DEBY S
Amino Acid Composition of Grain Protein of Maize from Matched Pairs of Organic and
Conventional Fields, J.L. Wolfson and G. Shearer ............coovvvviiirerinneene. P 5 —
Commergial Organic Farming in the Corn Belt in Comparison ~ )
to Conventional Prattices, W. Lockeretz and S. Wernick ........... P 5
Commercial-Scale Organic Farming in the C6rn Belt in Relation,to Conventional Practices and™
Alternative Agricultural Systems (Some Organic Farmers, Do Not Appear to Fit Sorhe Widely -
Held Stereotypes), W. Lockeretz and 8. Wernick ..o........ccoovvinieenenee-vnnee e 3.5
Crop and Livestock Production on Beef and Hog Producing Midwestern Organic Farms: 7
1977 and 1978, G. Shearer, D.H. Kohl, W. Lockeretz, et. al. ........... e D e 5
Maize Yields and Soil Nutrient Levels With and Without Pesticides and Standard Commercial y
. Fertilizers, W. Lockeretz, G. Shearer, D. Wanner, et ) R PP 6
. Resultsofa Study of Resource Conserving Agricultural Methods: A Brief Report,
. Final Report, D.H. Kohl and G. Shearer ..............ooivviiiiieriigrruneseeenninnre e 6
Division of Information Science and Technology (IST)
Database Searching and Document Delivery Via Cor:lmunications Satellite,
Final Report, R.G. Lerner, C.K. Mick, and D. Callahan ........ PR 7
Information and Work: Research on the Improvement of Practitioner Information
¢ Systems, W. Paisley and A, Hardy ...........oooiieiieiniiineuinnnrisie it 7
Levels of Output Related to Cost of Operation of Scientific and Techhical Libraries: Final Report
“ of the LORCOST Libraries Project, Volume 1, P.B. KARtOr* . .....cvovveuveiririneinnseeieeoines 7
Levels of Output Related to Cost of Operation of Scientific and Technical Libraries: Final Report » |
of the LORCOST Libraries-Project, Volume 2, Appendices, P.B. Kantor* e e Vi _
Levels of Output Related to Cost of Operation of Scientific and Technical Libraries: Final Report . ;
- of the LORCOST Libraries Project, Volume 3, P.B.Kantor* ..........ccciviivvennns e el 7
Manual of Precedures for Conducting Telephone Hearings in Unemployment Insura}pe‘ .
Administrative Appeals, J.R. Corst ..............oo.0.  FUUU e 7
Report on an Experiment with an Electronic Conferencing System within a Scientific Community,
Final Report (October 1, 1977-March 31, 1980), J. P. Martino and J. Bregenzer ................... 8
) ' Division of Physiology, Cellular and Molecular Biology (PCM)
5 - . } N : .
*  Bioconversion of Biomass Gasifier Product Gases to Organic': Chemicals, Final Report .
(November 1, 1978-April 13, 1980}, P.F. Levy, G.W. Barnard, S.P. Evangelos, etal. .............. 9
. Breeding Improvement of Rubber Yield in Guayule,. Sixth Progress Report, G.P. Hanson .......... ...9

Division of Social andchon‘oxr;ic Scignces (SES)

Costs and Benefits of Government Regulations on Ground Beef Produéts (Economic and Legal

Analysis of the Benefit-Cost Relationship of Federal, Sfate, and Local Regulations Concerning

the Production and Sale of Ground Beef, Volume 1, Phase 2), T. Hu, C. Chang, R. Crandall, et al. ....:.10
The Impact of Regulations on Technolggic'al Change in the Production and Distribution of Ground

Beef (Economic and Legal Analysis of the Benefit-Cost Relationships of Federal, State, ard .

Local Regulations Concerning the Production and Sale of Ground Beef, Volume 2, . ;

Phase 2), L. Feller, . Sink, C. Paden, et Py VU ST e 10 |
Recent Research on Fiscal Limitation Measures, A Selective Survey.J. N.Danzigerand P.S. Ring ... ... {10

s ]

*Principal Investigator for this NSF sup,ported research project-no individual report author listed.
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bIRECTORATE FOR BIOLOGICAL, BEHAVIORAL, AND
,—~ SOCIAL SCIENCES R

: Division of Environmental Biologgr ,

1320 Amino Acid Composition of Grain Protein of Maize
from Matched Pairs of Organic and Conventional Fields;
NSF/RA-790674: Washington University, Center for the
Biology of Natural Systems; Wolfson JL<Shearer G; 1979;
15 p; NSF Grant No. AER 7717031; NTIS Order No. PBg1-
210502/}\11(3 N

Measurements are reported of the amino acjd

composition of protein from maize (Zea mays

L.) grain raised’on fourteen pairs ‘of organic
and conventional fields which were matched

for location, cultivar, planting date, Jand

soil type. Thg amino acid composj on’of

the organically raised maize ‘grgin wds

superipr with respect to goncentrations’ of

lysm and methionine, two essential amino

acids which are in low concentration in%
maize. However, because of higher protein

yields *in conventionaily grown grain, amino

acid yields per unit area were significantly

higher in grain from the conyventional fields,

except for methionine, for which there was

no significant difference. Differences in

yield, protein contentration, and amino acd

composition between organic and conven-

tional maize were sililar in direction,

although not necessarily in magnitude, to

reported, differences between nitrogen-

fertilized and non-nitrogen-fertilized maize.

At least part of the difference between

organic and conventional maize is consistent

with a greater accumulation of zein In con-

ventionally raised maize grain.. Results

presented In this paper suggest that ofganic
maize yields could be increased by modest

applications of nitrogen.

-
.

1321 Commercial Organic Farming in the Corn Belt in
Comparison to Conventional Practices; NSF/RA-790661:
Washington University Center for the Biology of Natural
Systems: Lockeretz W, Wernick S; August 1979: NSF Grant
No. AER 7717031, NTIS Order No. PB81-204398/NKS

Samples of farmers in the western.Corn Belt
who use organic methods to raise field
crops on a commercial scale were studied
using mailed questibnnaires, interviews, and
field measurements. -Data reported were
tabulated for the 363 respondents whose
farms met the following criteria: at least
100 acres totat size; field ¢rop production
the main crop enterprise; at me3t;-escasional
light euse of synthetic herbicides on the
tand they considered organic; no use’ of
inorganic nitrogen fertilizer or urea, super-
phosphate, muriate of potgsh, or synthetic
insecticides on land consideéred organic; and
organic methods used on 3t least half of the
farm. Their motivations, practices, and
performance were compared with "organic"
and "conventional" idealized types as
depicted in popular media. Although or-
ganic farmers do not use the pesticides
and fertiizers that have become increas-
ingly important since the 1940s, n other
respects their farms are similar to the
majority of farms of the 1960s or 1970s.
They show little evidence of the meta-
physical or philosophical outlook often

associated with organic farming. Fi

s .

_"1322 Commercial-Scale Organic Farming in the Corn

Belt in Relation to Conventional Practices and Alterna-
tive Agricultural Systems (Some Organic Farmers Do Not
Appear to Fit Some Widely Held Stereotypes) NSF/RA-
790672; Washington University, Center for the Biology of
Natural Systems; Lockeretz W, Wernick S; August 1979;30

. p: NSF Grant No. AER 7717031; NTIS Order Ne. PB81-
206195/NKS

In this study one type of organic farmer
was compared to various images of farmers.
It was found that the stereotypes were
inaccurate. This type of organmic farmer
Yperates' on a. commercial scale, and-in most
cases, once farmed using conventional
methods. They do not consist primarily of
"back-to-the-land" refugees from the city,
or old and old-fashioned farmers, or Amish.
while tdeological and religious motives play
a role in their ‘decision to use organic
methods, practical considerations sugh as
their health and the quality, of their soils
are far more important to them. The mann
practices used by these farmers are rota-
tions, manure applications, and cultivation,
gt of which are also used to a considerable
gree on conventional farms, especially
mixed crop-livestock operations. Except for
the apphcation of low-analysis commercial
organic fertilizers, orgamc farmers rarely
Use methods that conventional farmers would
regard as exotic. B8oth In, their purchase
gf inputs and in the channels they use to
sell their products, these farmers are
involved in the larger ecomomic system. In
both size and.tabor intensiveness, the dif-
ferences betweep the organic farms and
their conventional counterparts are ones of
degree, not qualitative differences. !

* 1323 Crop and Livestock Production on Beef and Hog
Producing Midwestern Organic Farms: 1877 and 1978;
NSF/RA-790673; Washington University. Center for the
Biology of Natura] Systems; Shearer G. Kohl DH, Lockeretz
W, et al; 1979; 38 p; NSF Grant No. AER 7717031: NTIS
Order No. PB81-206419/NKS :

The sample of organic farms for this study

. was drawn from, a survey which identified

over 250 farmkrs in the western Corn Belt

who do not use .standard commercial fer-_

tilizers of pesticides and who primarily
produce field crops, generaily in association
with livestock, on_farms of over 40 hectares
in size. The study sample was lmited to
heef and hog producing farms n lowa,

‘* southern Minnesota, and northern . fllinois

which had been soil mapped. Wigerever
possibie, organic farms were compared to all
beef and hgg farms in each of the counties
in which the organic farms were located.
Less land was used “for corn and more for
.oats on organic beef and hog farms than on
similar farms in the counties. The market
value of crops produced per unit area of

cropland on the county beef and hog farms,,

was higher than on organic farms’, but the
difference was much _smaller in the poor
growing season of 1977 than in the superior
growing season of 1978. Operating expenses

i
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SQCIAL SCIENCES

oo Division of Environmental Biology

tor crop production were lower on organic
farms than on county farms, mostly due to
differerices in expenditures for fertilizers
and pesticides. Energy use per dollar
value of crops produced was considerably

lower on organic farms. . o

1324 Maize Yields and Soil Nutirent Levels With and
Without Pésticides and Standard Commercial Fertil-
izers; NSF/RA-790668: Washington University, Center for
“the Biolagy of Natural Systems; Lockeretz W, Shearer G.
Wanner D, et al; 1979: 28 p: NSF Grant No. AER 74184383
AER 7717031; NTIS Order No. PB81-2a6179/NKS

This, paper reports maize (Zea mays L.)
yjelds on two groups- each of 26 commercial
mixed grain and livestock farms covering a
wide range of soill types in the western
Corn Belt. One group was managed with
conventional fertiization and pest control
practices, while.no herbicides, ‘insecticides,
or standard commetcial fertilizers were used
on the other. The 'mean vyield from the
conventional fields was 8.5 percent higher
than from th& matched fields on which typi-
cal fertilizers or pesticides were not used
The difference was not statistically signifa-
cant. Conventional maize ylfelds tended to
be higher than maize yields on fields which
received wo pesticide3 or fertilizers under
favorable growing conditions andr lower
when conditions ~were adverse. Grain from
the fields receiving pesticides and fertilizers
had a significantly higher crude protein
content. These fields also had a signifi-
cantly higher-incidence of Diplpdia stalk rot
and lodging. Soils from fields receiving no
pesticides and fertilizers had a significantly
higher organic carbon.content, as well as
higher total nitrogen, but lower P1 phos-
phorus. Differences in P2 phosphorus,
exchangeable potassium, carbon:nitrégen
ratio, cation exchange capacity and pH were
not significant.
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' 1325 Results of & Study of Resource Conserving Agricul-

tural Methods: A Brief Report, Final Report; NSF/RA-
80508; Washington Uniyersity, Center for the Biology of
Natural Systems;Kohl DH, Shearer G: February 1980y 15p;
NSF Grant No. AER 7717031; NTIS Ordw No. PB81-
206203/NKS .

\ »
This, research consisted of three components:
a comparison of organi¢ and. conventional
farms in the Midwest; .sewage siudge appli-
cation on Midwest cropland; and irrigation
in the Greadt Plains. To study the effect on
productivity and farm income of ‘reducing
agricultural chemical wuse, two extremes
were compared on a continuum of chemical
ihtensiveness -‘in  agricultural production:
present conventional practice and organic
in which the ,use of chemicals is
reduced to zero. Agricultural production
In the Great Plains is dependent on irriga-
tion’, “Thus type of agriculture is vulnerable
to water shortages caused either by aquifer
depletion or by insufficiency of eénergy
needed to pump the water. The effects of
either type of shortage are strongly depend-
ent orf certain site-specific variables. A
metbod was developed for calculating site-
specific effects .of .diminishing ground ‘water
reserves on irrigated agriculture. This
method was applied fo several sites in Plains

states. The ground water ,»and energy
supply situation in four Plains states were
surveyed. : ?
- ° v
1
B
-]
. ] -
-4
. -
-
’
. © @
< 'S
Q *
10 e
13
e -
- L




-

L -
.

o : DIREC'I"ORA"I‘E FOR BIOLOGICAL, BEHAVIORAL, AND -
- ’ SOCIAL SCIENCES : -

O s » .
: f Division of Information Science and Technology ,
W e . ’ .
. 1326 Database Searching and Document'Delivery via categories. Additional 'analyses explored
«  Communications Satellite, Final Report; NSF/ mode-of-practice differences and functional
DSI1-800005; American Institute of Physics: Applied Com- rather than structural descriptions of
munication Research, Inc.; Lerner RG, Mick CK, Callahan practice specialties.

D: June 1980: 84 p. NSF Grant No. DSI 7718052; NTIS ., .

Order No. PB81-153314/NKS - y
1328 Levels of Output Related to Cost of Operation of
An alternative format for publishing*~and - Scie and Tecknical Libraries: Final Report of the
distributing research information, other LORCOST Libraries Phqject, Volume 1; NSF/DS1-800002:
than . thes traditional printed jOyrnal was  Case Western Reserve University. Case Institute of Tech-

\nvestigated. A néw combination of existin nology: Kantor PB. Principal Investigator; 1980, 110 p: NSF
technologies provided” an  efficient (EXISHNG GrantNo, DS17717776; NTIS Order No PB31-124703/NKS

identifying journal articles of interest to A two-year study explored the possibility
individuals, and delivering copies qf single of gathering quantitative data on the serv-
articles immediately. .The demandrfor: copies ice rendered by scientific and technical
of, art'ucles Pmor to ;qurnal publication was libraries, integrating it into mathematical
also investigated. Librarians, scientists, models of the cost-benefit relation, and
and engineers at several Iabora’to_ries 35S0~ providing a base for estimation of national
ciated with NASA used an online information tevels of activity. Libraries were shown to
system, DIALOG, to .search SPIN, a com- obey a family of general laws, with economy
puterized database of physics and astronomy of scale. Estimates were found of the rela-
articles. Requested articles were delivered tive cost of various types of services. The
by facsimite transmitter. A data base of analysis 1s based upon data collected at and
abstracts of articles accepted for publication by 73 participating libraries, selected from
but not yet in print was aiso available. a national frame of 5,000 libraries. Detailed
Searches and document delivery used either formulas, plots, and tables are presented. *
the experimental Communications Technology Several related topics in the availability of
Satellite (CTS) or teiephone lines. An ATS reference service and the pricing of library’
satellite was Occasionally used for document services were examined also.

* delivery. The technologies tested were

found to beaiable. Facsimiles were accep-

table, although the quahity of g['aphlcs and 1329 Levels of Output Related to Cost of Operation of

Scientific and Technical Libraries: Final Report of the

r‘nathema'tncs \yas somewhat lower 'than the LORCOST Libraries Project, Volume 2, Appendices;
original ‘material. The response time of the NSF/DS1-800003, Case Western Reserve University. Case
system to requests for nformation was Institute of Technology: Kantor PB, Principal Investigator: ’
excellent. Demand for manusgripts in 1980; 66 p. NSF Grant No. DSI 7717776; NTIS Order No
advance of publication was lower than PB81-124711/NKS

expected. See entry 1328 for abstract ’

1327 Information and Work: Research on the Improve- 1330 Levels of Output Related to Cost of Operation of
ment of Practitioner Information Systems, Final Report, Scientific and Technical Libraries: Final Report of the
October 1978-Mafch’.1980; NSF/IST-800005, Stanford  * LORCOST Libraries Project, Volume 3; NSF/DSI-800004;
University. Institute for Communication Research. Paisley Case Western Reserve University, Case Institute of Tech-

. W. Hardy A: October 1980; 125 p, NSF Grant No. IST nology: Kantor PB. Principal Investigatoy: 1980; 192 p; NSF
7726242, NTIS Order No. PB81-136038/NKS Grant No. DS 7717776, NTiS Order No. PB81-124729/NKS
Problems related to the implementation and See entry 1328-for abstract.

. use of practitioner information systems are . ’
outhined. Considered are the background 1331 Manual of Procedures for Conducting Telephone
and information attitudes that practitioners Hearings In Unemployment Insurance Administrative
br to the tasks, and the information Appeals; NSF/RA-800185: University of Denver. Depart-
en%n?ﬁﬁs. which the tasks are per- ment of Political Science: Corsi JR: June 1979; 97 p: NSF
formed. -This project adopted a task- Grant No. DAR 7715516; NTIS Order No PB81-111775/
performance mode! of practitioners' work, NKS

it defined the primary tasks that practi-
« tioners' information-related work consists
of and located task performance within a
social <framework in which® information use
is affected by work teams, employing®
organizations, and formal and informal
professional groups. A state-of-the-art hearin . .
o . ? : g progess and for interstate” simul-
?v?iii:;?\nggoL:;c:r":itf?:m:z/ii;\emf"le\:l\«EIc?er‘:)ORSaEJ taneous * divided hearings were also investi- )
. . . ', gated. This manual relies heavily upo
\EtheS“lf’c::%J;NoEdeiastauscec.)d"e;“on?ar:g ::;s ?gfe'z‘;,{ procedures designed to conduct tetephone
) 4 gers, Torestry hearings in New Mexico and Cahfornia.
professionals, engineers, applied scientists, Examples are provided 5o that any state
and others working in decentralized and R .
o‘?ten remote U.S. Fgrest Service work sites. agency may adapt these experiences to its

L : - s own particular ¢ircumstances. The study
Information attitudes “and behaviors were reveals that telephone hearings do meet
analyzed primarily by practitioners _job .

Appeals hearimgé as conducted by the New -
Mexic‘o Department of Human Services were
examined. The procedures established by
the California Unemployment insurance
Appeals Board to utilize telephone hearings 5
as a substitute both for the interstate split

. - -
.
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the minimum due process Standards: as,
specified by the courts and that telephone
hearings can be. successfully scheduted and
conducted. The telephone hearing is an
example of available eommunications tech-
nology which can be applied to a legal/
governmental process. B

1332 Report on -n_Ex‘perlinent with an Electranic Con-
ferencing System within a Scientific Community, Final
Report (October, 1877—March 31, 1980); NSF/DSI-
800006; Umiversityof Dayton, Research Institute; Martino
JP. Bregenzer J; June 1980; 40 p, NSF Grani No. DSI
7717920; N'PIS Order No. PB81-102634/NKS -

This report describes an operational trial
with the Electronic information Exchange
System (EIES). It was utilized by scientists
tn the Futures Research community, frem
October 1977 through March 1980. This
report destribes both initial expectations
for use and the acial use opserved during
the course of the experment. Reasons for
the deviation of actual use from expected
use are presented. The report also presents
some statistics on various types, of uses to
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1333 Bioconversion of Biomass Gasifier Produc{ Gasesto
Organic Chemicals, Final Report (November 1, 1878—
April 13,°1980) N6F/RA-800117: Dynatech RAD Qompany;
Levy PF. Barnard GW. Evangelos SP, et al: April 1980;
105 p; NSF Grant No. PFR 7818404; NTIS Order No PB80-
216641/NKS* .

A simple and efficient high-pressure cultur- .

ing technique was developed as a [peans of
selecting bacterial populations that could
use gaseous substrates. A number of bac-
terial cultures were selécted on the basis of
their ability to use either carbon monoxide/
hydrogen (CO/H,) or carbon, dioxide/hydro-
gen (CO,/H,). ~ Further’selection and en-
richment o? ga

pursued in experiments conducted in high-
pressure culture vessels capable of contain-
ing pressures up 1o five atmospheres, In
serum botties, and Hungate tubes at pres-
sures up to three atmospheres, and i1n con-
tinuously fed fermenters at atmospheric
pressure. “Cultures have been successfully
developecgp from mixed bacterial sources that
utitize CO,/H;. The primary hquid product
is acetic’ acid, which 1s formed from carbon
contained in the feed gas. Other organic
acids (propionic, butyric, valeric) have
been detected in the culpures, but the car-
bon source for these ,élds has not been

conclusively shown to be the feed gas.

‘ . _

. guayule.

s-utilizing cultures were’

Division of Physiology, Cellular & Molecular Bi(;logy

1334 Breeding Improvement of Rubber Yield in Guayule,
Sixth Progress / Report; NSF/RA-800118¢ California
Arboretum FoundationHanson GP;: June 1980; 211 p: NSF

NKS

¢

summarized are recent studies in the breed- o

ing improvements of rubber yield in
Breeders working for the Emer-
gency Rubber Project developed a number
of cultivars from which seed was preserved
and stored by USDA. These activars,
augmented by new collections from Texas
and Mexico, serve as the germ plasm base
for recent breeding Pprograms. Topics
covered in this report include: breeding
for high rubber yield and improved adapta-
tion in guayule; observatian on the distri-
bution and ecology of native guayule popu-
fations ‘in Mexico; harvesting and cleaning
of bulk guayule seed; guayule propagation
and growth under greenhouse conditions;
snterspecific hybridization; selection for

“htgh rubber yield in guayule; isozyme vari-

ations in Parthenium and their inheritance
during guayule interspecific hybridization;
evaluating resistance n verticilhum wilt
disease in species of Parthenium; PHyto-
phthora root rot disease and other pests of
guayule culture; distribution of rubber and
comparative stem anatomy of high and low

. rubber guayule from Mexico; and growth

studies of cuitivated guayule. .
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. 1335 Costs and Benefits of Government Regylations on
Ground Beef Products (Economic afid Legal Analysis of
tbe Benefit-Cost Relationships of Federal, State, and
Local Regulations Concerning lhg Production and Sale of ’
Ground Beef, Volume I,'Phase 2); NSF/RA-800129; Penn-
sylvama State University, Institute for Policy Research and
Evaluation. Hu T, Chang C. Crandall R; et al; .May 1980;
187 p. NSFGrant No® DAR 7719341, NTIS Order No. PB80-
221807/NKS .

>
This study assesses whether various gov -
ernmental regulations of ground beef prod-

program (with special reference to ground
f * beef); (2) social costs of beef import quotas
(with special reference to ground beef);
43) cumulative effects of government regu-
lations on ground beef products, (4) con-

4

sumer demand for regulations loward the .™

product quahty of ground “beef; (5). bene-

fits and costs comparison of ground beef. i al

regulation on labeling and product qughity;
and (6) distributional effects of goverMnent
regulations on product labeling and product
standard with respect to ground beef prod-

study indicates that the various approaches
provide insights into different aspects of
the impact ‘of regulations on ,technological
change. - a ¢

1337 Recent Research on Fiscpl Limitation Méasures, A
Selective Survey; NSF/RA¢600131; University of Califor-
nia at Irvine, Public Policy Research Orgagization, Dan-
ziger N, Ring PS: 1980; 66 p: NSFGrant
NTIS Order No. PBg0-210677/NKS

The cadses ahd consequences off Cafifornia's

. cts are in the public interest. The inves- passage of oposition 13. a
. igation - examined six . aspects: (1) sociat .(,through an exa
costs of the. government meat inspection Knowledge gainey from the study is used t

sions concerning ways
of ymproving government fiscal policy. This
report is divided into five sections. (1)
classification of alternate types of pelicy
instruments that attenipt to operate as fiscal
constraints on governments; (2) examination
of recent literature regarding causes of the
limitations moevement in general, and
Proposition 13 in_particular, (3) a study of
the effects, focusing on what scholars and
researchers have suggésted, of the immedi-
ate and most likely odtcomes of Proposiiion

form -tentative co

Ucts. Results indicate that certain regula- 13; (4) tentative tonclusions about who
tions, such as product quality ar.abeling  4onegr 1o be the winners and losers from
enforced by the Wholesome Meat Act, are in measures aming to lower taxes, himit gov-
the public interest. However, ther Meat  ornrent spending, and produce more "effi-,
Import Act and .government regulation of cient" government; and (5) an outline of-an
voluntary mporl quotas are contrary 10 genda for research on fiscal limitations
consumer welfare. Other regulations such measures, indicating areas for continued
as OSHA and effluent emissions, play a  acpvities.  Included is a table showing the
relativefy minor role in‘the cumulative costs rank-ordering of importance of conducting

of
: g

regulations on ground beef products.

& .

research on selected (ssues related to fiscal®

i reviewed
ination of recent Interaluref

limitations measures.

L d

‘. answer - these questions.

1336 The Impact of Regulations on TechnologicaTChange
in the Production and Distefbution of Ground Beef (Eco-
nomic and Legal Analysis of the Benefit-Cost Relation-
ships of Federal, State, and Local Regulatlons Concern-
ing the Production and Sale of Ground Beef, Volume 11,
Phase 2); NSF/RA-800130; Pennsylvania State University,
Institute for Molicy Research and Evaluation; Feller I, Sink
J. Paden C*et,ak: May 1880; 221 p; NSE Grant No. DAR

7%19341; NTIS Order No. PB80-224009/NKS

. [ ]

This' study assesses the impact of regula-
tory standards in the production and dis-
tribution &f *ground beef on the rate and
direction of technological ¢hange in relaiéd
industry segments. A literature review was
+ conducted .and alternate frameworks for an-
. alyzing thé impacts of regulation on techno-
» logigal change are outlined. ,The investiga~-
tion focused on three general questions
concerning the relationships between regu-

« lations and technelogigal change: (1) level
. of technological activity in an industry;
*  (2) characteristics of innovatjon that are

developed within an industry; and (3)length

. <of time® between the rate at which an inno-
vation can be held to be commercially useful
and the time at which it is commercially
introduced. Different ‘measures . of tech-
nology are presented” & employed to -

An alternative .
"best practice" approach o the analysis of

-+ fechnological change is described. The
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Px:oblem Analysis Group

allowing local governments, private enter- s Current Kknowledge of past and present
prise, and ¢itizens to reap the full-potential effects’ of Great Plains drought was re-
N from its solid waste management institutions, viewed in each of four task groups and
In order to identify’ qualiNed experts, a major .areas where kngwledge is lacking
conference announcement w&\ released in  Werg .identified and reported. The future
September * 1979 through a ™ network . of vulnerability of the Great Plains regwon to
recycling organizations. Over 150. indi- drought was assessed. All task groups
viduals who responded to the announte-~! recognlzed the mevxtabnhty and the climatic
ments were asked to providg, resumes and to normalnty of drought in the Great Plains
- * address n|ne problem ar&as relating to region. It was generally - agreed that
. resource recovery technology development. physnca| vulnerability of the land is now
These nine areas were determined by proj- increasing because of excessive, use of fossil
ect staff in cqgsultation with over 60 'indi- watér and because of mapprop?mate tand use
vidual practitionetrs in the fields of source in marginal areas. The ecopomic (and,
i reduction, source|separation recycling, and  therefore, political and social) vulnerability
H - small scale energy recovery. They are as will Ilkely increase since the Great Plains
follows: markets for secondary materials; region's ; intensive \\ggrnculture, . already
compatlbllrty of recycling (materials recov- strained by extreme and rapid increases in
ery) -and combustion (energy recovery); the costs of energy, can be shocked even
- technology and equipment development; more in times of drought. .Many of the
projett initiation; waste- (source) reduction; " obvious drought” defenses, such as irriga-
o participation; institutionak barriers; haz- tion and rough tillage, are heavy consumers
- ardous waste; and waste utilization. Proj- of enmergy. Orought mitigation strategies
ect 'staff selected 111 qualified participants for the Great Plains, applicable on' ‘the
2 to attend two working conferences held in local, state, regional, and national scafes, .
> San Francisco and Washington, D.C. ‘The are suggeSted
final research agenda which was developed . s
is presented and incTydes subtopics for the - '
l: \l.C main résearch areas as* well as recommenda— - e

JAruitoxt provided by Eic:

1338 Agenda for Small Farms Research: Report on Phase,

11 of the NRC Small Farms Project; NSF/RA-800087;
Pennsylvania State University. College of Agriculfure;
Midden JP, Tischbein H. West ]JG; April 1980: 205 p: NSF
Grant No. QPA 7815342; NTIS Order No. PB80-226202/
NKS -

research is

Literature -on  small~farms

simmary of the findings of the literature-
review papers is presented, including the
state of knowledge on issues essential to
enlightened public policy and the well-being
of smali~scale farm families “and rural com-

1339 National Recycling Research Agenda Project: Final
Report; NSF/RA-800137; Institute for Local Self-Reliance.
Inc.: Seldman NN: March 1980: 128 p; NSF Grant No.
OPA 7917013: NTIS Order No. PB81-103814/NKS

The project was convened in order to ad-
dress the requirements of a Federal R&D
investment program which would encourage

a diversified" apphoach to a wide array of-:

material and energy recovery technologies,

wt

tions for research, an implementing agency,’
and a budget.

s
+ 1340 Research Agenda on Sclence and Technology for
the Handicapped (Workshop Proceedings, November
26-28, 1978); NSF/RA-790384: American Association for
the Advancement of Science; Brown JW. Redden MR:
January 1879: 61 p: NSF Grant No. OPA 7825354: NTIS

reviewed, and topics meriting further re-
search are eva?uated. T%ese include Order r_‘lo' P?ao-mmamxs , ¢
values; prodoction efficiency and technoi- This worll<shop was designed to develop an
. ogy; marketing; energy; tax policies; agenda to support NSF staff in planning a
prices, mcoTe and credit policies; off=-farm %Erogram of research in science*and tech-
ome; andl structure of agriculture. A fology for the handicapped, as mandated by

Congress. A major goal was to involve
.handicapped scientists and engineers in the
planning process. An overvnew presenta+
tion . describes the scope of the proposed
agenda stressing that it nclude the full

munities. Findings reveal several types of  range of disability groups. Also discussed
deficiencies in existing literature, notably, e the establishment of regional centers to

) simplistic  definitions, obsolete nesearch address individual needs, -philosophical dif-
technology and prices, chronic information ferences _within disabitity groups, and

gaps, and lack of validation needed to pre- research priorities. Seven science and

> dict the success or failure of small-farm technology categories were highlighted:
businesses or of programs intended to help  pohiity ~ impairment--neuromuscular/skeletal

farms service and prosper. An agenda for disabilities; wisual disability; hearing im-

further research s suggested‘to fill critical pairment; vocal impairment; psychological

gaps found in the existing research and social issues for research; economic

literature. . issues for research; and principles for

operating an R & D program for the phys-
ically handicapped.

1341 Research in Great Plains Drought Management
Strategies, Proceedings of the Workshop (Lincoln, Ne-
braska, March 26-28, 1979); NSF/RA-800068: University
of Nebraska, Institute of Agriculture and Natural Re-
sources: Rosenberg N J. Hoffman R O, Quinn M L, et al?”
February 1980; 256 p; NSF Grant No. OPA 7721289: NTIS
Order No. PB80-200975/NKS

20




L L] r - $ A y .
| .
[ 3
- _.—:a, ]
é . “
" - . .
’ B . <
N CATALYST IN - . .
SS BASKET -
JZ_EURGE o .
‘ BALL VALV ’
* N \ o
4 .
. HEATER . .
hd v
[ v . -
. . .
G RADUATED .
WATER
- - 0LD WATER QUT GAS
DELIVERY ‘ —f Ul GRS LE

LIQUID CONDENSER
o COLD WATER IN

GAS SAMPLE
COLLECTOR

- P - *
X . Co Y L . ‘
» . - .
) LIQuID ‘ . . ) ‘ .

g CONTROLLED COLLECTOR E ; .
WATER PUMP | , . :
. ) | - .
. ) FIGURE 1. Ball.Valve Batch Reéactor . . .
‘ \ L ] ! .
. ' ) ‘ N -~ i “
’ ) i - ~
-r - - -
. 1 *» . . A
». - .
» N ‘ : 3 * . ! * - s '
= ol » h

. - See Entry 1344
3




Q
*ERIC

_analysis .and photography.

" methyl

4

2 -

DIRECTORATE FOR ENGINEERING

1342 Amplification of Soun’d by Gas-Phase Reactions,
Final Technical Report, December 1, 1978-January 31,
1980; NSF/RA-800057; University of Mississippi. Depart.

ment of Physics and Astronomy: Bass H E; March-1880: 33

p: NSF Grant No. ENG 7818078: NTIS Order.No.
PB80-201155/NKS

This report describes an experimental
investigation of soffhd amplification’ .in- a
reacting gas mixture. The system chosen
for study is the chlorine/hydrogen photo-
initiated reaction involving four sequential
chemical reactions.* Initially, a sound pulse
passes down a cylindrical sound tube .in
which the’ reaction has bgga started by a
YV flash. The “resulting flash increases
pressure due to dissoctation of chlorine and
heating from subsequent exothermic
reactions. Increased “pressure in the iliu-
minated part of the tube expands the gas
moving towards both non-illuminated ends.’
Upon reaching the microphone, the ex-
panded gas pressure suddenly increases,
and this pressurk wave_ is reflectdd from:
the microphone, Positive pressure pulge is
followed by a decrease in pressurer Micro-
phone output is recorded on FM tape for
The most seri-
ous probleh encountered is the limited °7
dynamic range of the microphones. The

photoinitiated reaction provides the enérgy

and mechanism for the observed amplifica-

tion. Measured gain is L-8 at 2kHz com;
pared to a gain of 4 predicted by theory.

Results indicate that gas~pbase amplification

of sound appears to be experimentally .
feasible. \ v

¢
1343 Biological and Synthetic Systems for Production of
Hydrogen from Water, Final Report (June 1, 1975~
March 31, 1980); NSF/RA-800064; Columbia University,
College of Physicians and Surgeons: Krasna A I; March -
1980; 20 p: NSF Grant No. PFR 74083§1: NTIS,Order No.
PB80-200942/NKS

The laboratory Teasibility of producing
hydrogen by biophotolysis of water is
demonstrated. One method wuses intact
‘hydrogenase-containing algae capable of
yielding large quantities of hydrogerf in the
presence of  oxygeh-removing = agents.
Reversible and irreversible oxygen, absorb-
ents have. been developed to solve the
problem of oxygen inhibition. Continuous
methods for oxygen removal pérmit sus-
tained large-scale production of hydrogen.
Another biophotolysis scheme uses isolated,
plang *chloroplasts coupled to hydrogenase,
or synthetic catalysts, with ferredoxin or -
viologen as an electron Carrier.
Light acts on water to produce hydrogen in
the presence of oxygen-removing systems.
The anaerobic reduction of the electron
carrier by chlproplasts is the limiting factor
in the process. Platinum and palladium’
catalysts can effectively replace hydrogen- -
ase in this coupled system\/; number of
synthetjc systems have been “develdoped to
producé hydrogen from organic compdunds
in the presence of light and various, photo- -
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. -
catalysts. These methods constitute ~ a
non-polluting, aiternate techndlogy to pro-
e hydrogen for fuel and as a chemical
feedstock for fertilizer production.

1344 Biosources Digest, A Journal of Biomass Utiliza-
tion, Voluime 2, Number 1, January 1980; NSF/RA-800060;
NEUS. Inc.; Sobel H, Editor: January 1980; 74 p; NSFGrant
No. PER 7712500; NTIS Order No. PB80-209364/NKS

At "a-recent meeting of the staff of Bio- )

., .sources Digest and “the Board of Directors

of NEUS, Inc., the International Association
for Biomass Utilization (1ABU) was organ-
.ized. I1ABU intends to serve the future
.needs of a growing population by searching
for and studying new products derived from
biomaterials which include renewable sources
of- nutrients, materials, chemicals, and
energy. |ABU will operate as an independ-
ent, non-profit division of MEUS, Inc. In
this 1ssue, current research in biotechnol-
ogy in Turkey is summarized. Grant
awards are listed by title, author, and
institation, " together with abstracts. Pub- -
lications received are itemized, as are
pertinent patents and a schedule of forth-
coming meetings. Five technical articles are
presented: "Kinetics and Mechanisms of
Steam Gasification of Biomass in the Pres-
ence of Alkali Carbonates," "A Low Invest-
ment Approach to Alcohol Fermentation,"
"Shéldon-Arleta Landfill Gas Recoveryf Facil-
ity,* "Strip-Mined Land Revegetatior® Using
Sludge," and "Bioconversion of
Plant Residues into Chemicals: Production
of Ghegmicals from Lignin‘.i"

. 1345 Biosources Digest, A Journal on Biomass Utiliza- -

* tion, Volume 2, Nimber 2, April 1980; NSF/RA-800084:
NEUS, Inc.; Sobel H, Editor; April 1980: 81 p: NSF Grant
No. PER 7712500: NTIS Order No. PB80-210214/NKS

_in this issue, an editorial emphasizes the
determinant . role of technology” and eco-
nomics in selecting energy-rich materials.
It also announces plans to hold a NATO
Advanced Study Institute on biomass utiti-
zation and to establish an {international
Association for Biomass UfWization (1ABU).
Th'e - following tachnical ° papers are pre-
sented: "Thermochemical Conversion Activ-
ities Funded by the Biomass E%rgy Sys-
tems Branch, U.S§. Dept. of Erergy," "A
Microbial Route for Acrylig Acid Produc--
tiori," $The Supply of Douglas Fir and its
Biomass Utilization," "Qali-
fornia's Program Converts Biomass 'Residues
to Enerdy," "Opportunities and Plans for a
Biosolar Ecoromy in Brazil, and its Chal-
lenge to the Developed world," and, "Testi-
"mony on Alcohol Fuels." Grant awards are
disted by title, Gward number, prifcipal
investigator, institution, and project
description. A section on recent publica-
tions “ihcludes the name of the publication,
aythor, and price. Pertinent patents are
listed by numbeg, title, and inventor. A
page of miscel|a~ announces a course In
fermentation technology, engineering fellow-

-
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ships, funding for aicohof fuels, and infor-
mation on gasdhol. . Forthcoming profes-
Sional meetings are.listed. -

1346 Chemical and Process Engineering, National Séihce
Foundation Program Report, Volume 4, Number 4, May
1980; NSF/RA-800171: National Science Foundation, Di-
réctorate for'Engineering and Applied Science; Atkinson
RC. Lih MM. Hand JH. et al; May 1980: 36 p. NTIS Order
No PB80-218795/NKS

This 1ssue 1s devoted to NSF's Chemical and
Process Engineering Division of the Engi-
neering and Apphed Science (EAS) Direc-
torate: The Division comprises chemical
processes, « engineering energetics, thermo-
dynamics and{ mass transfer, and particu-
lates and miltiphase processes programs.
Descrnhed are the -organization, scope of
projects, accomphshments, cooperative proj-
ects, and budget of the division. , Four
individual  projects are highlighted: (1)
kinetics of bubble nucleation from super-
heated __nonmideal liquid mixtures; (2)
dynamic effects of surfactants on interfacial
viscoelastic properties; (3) supported metal
and cluster ataly5|s\, and (4) rmmobilizatiQp
of enzymes. Ot&g}: significant , research
accomphshments of “the Division described
brrefly include: high gradient™ magnetic
separation; plasma-induced polymerization;
catalyyic methyiation of aromatic compounds
using carbon monoxide and witer; develop-
ment of a highly efficient membrane reactor;
and development of a novel filtration method
for separating fine particles from non-
aqueous colloidal suspension by attracting
the particles fo a central electrode using a
hngh voltage gradlent

1347 Chemicals from Western Hardwoods gnd Agricul-
tural Residues, Appendix Volume, Semiannual Report;
NSF/RA=800069: University of Washington, College of
Forest Resources: Sarkanen K V: April 1980: 117 p. NSF
Grant No. PFR 7708979 NTIS Order No. PB80-201403/
NKS

Papers on the following topics include: the
associative effects among organbsolv lignin
components; the effect of heating and
quenching- rates on volatiles produced from
combustion-ievel-heat-flux pyrolysis of bio-
mass; gnd the effect of particie size on
volatiles produced from plasma pyrolysns of
lignin.  Organosolv lignins isolated under
relatively mild conditions from angiosperms
are ‘composed of entities having low molecu-
lar weights. The extent to which an indi-
vidual component may participate in associaz:
tion depends appreciably upon the relative
proportiorrs of the other species present.
A simple conduction model is used to ade-
quately predict the devolatitfization rate of
lignin ‘pellets.  The data reported hag,
application to processes in which densified
biomass is a fuel or feedstock and the heat
transfer rate appears to limit .the reaction
rate.  Models of biomass pyrolysis pre-
sented 1h the- literature are reviewed for
effect of particle size on product distri-
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bution. Compressed lignin pellets of vary-
ing es are pyrolyzed ip a microwave
plasmd, and char and volatile yielda\are
reported as functions of' particle s
Chemical analyses ®F nongondensible anld
condensible volatiles are presented, anfd
possible formation methanisms are
discussed.

¥1348.Chemicals from Wood by Organic Solvent Delignifi-
cation, Interim Report; NSF/RA-800159; University of
Alabama. College of Engineering: April GC, Hansen SM.
Sheng]. et al: July 1980: 87 p: NSF Grant No. AER 7802651,
NTIS Order No. PB80-216617/NKS

This report reviews the experimental appli-
cation of organic solvent pulping technology
to - obtain -chemicals from southern woods.
Batch dehgnification studies are presented
of Southern Yellow Pine (soft wood) and
Sw Gum (hard ‘wood) -using® aqueous
n- nol, enthanol, and phenol solutions at
temperatures * between 135°C and 205°C.
Temperajure, catalyst type and concentra-
tion, wood type, and treatment method are
some of the variables that were tested.
Results from Southern Yellow Pine preireat-
ment studies using water are reported and
rates of hemicellulose and B-celiulose hy-
drolysis are determined and compared with
organosolv treatment results. The use of
semi-Batch pulping methods to more clearly
elucidate rate behavior and solvent selec-
tivity 1s noted.
analysis of batch and semi-batch results.
Both deljgnification and pulp loss are
describeg” by ‘first order reaction kinetics,
results generally agreeing with those re-
ported in the literature. Bulk delignifica-
Ltion reaction rates for the first step of the
procggs are faster than those for the
second step. General trends for both steps
®agree with pre\ilk ly established vaiues for
similar wood types-and solvents.

1349 Degradation of *4C-Labeled Lignins and '“C-Labeled
Aromatic Acids by Fusarium solani; NSF/RA-800369;
University of Wisconsin, Russell Laboratories. Norris DM,
1980; 5 p; NSF Grar)t No. PFR 7708279 .
Abilities of isolate AF-W1 of Fusarium solani
,lo degrade the side chain and the ring
structure of synthetic dehydrogenative poly-
merizates, aromatic acids, or lignin in sound
wood were investigated under several con-
ditions of growth,substrate or basal medium
and pH. Significant transformations of lig=
nins occurred in 50 -days in both unex-
tracted and extracted sound wood sub-
strates with 3 percent malt as the growth
substrate and the pH buffered initially at

4.0 with 2,2-dimethylsuccinate. Degradation *

of lignin in such woods also occurred under
unbuffered pH conditions when a basal
medium of either 3 percént malt or powdered
cellulose in deionized water was present.
Decomposition of the lignin in these woods
did not ofcur in culturgs where D-glucose
was present as a. growth suBstrate

.
«

Also presented 1s a kinetic ,
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< F. solani significantly transformed (as

evolved “CO,) both synthetic side chain

. . (beta, gamma) WC- and U-ring- “C-labeled

lignins in. 30 days under liquid culture

conditions of distilled deionized water and’

no pH .adjustment. Degradation of dehydro-

genative polymerizates by F. olan

reduced drastically when D, was the, /qj
N medium.

Note« Published in Applied and Environ- «
’ mental Microbiology, Volume 40, Num-
ber 2, August 1380,.pp. 376-380. °

»
1350 Enzymatic Transformations of Lignin, Final Report
of the Research Project (July 1, 1876—june 30, 1979); *
NSF/RA-790365. Virginia Polytechnic Institute and State
University. Departments of Chemical Engineening, Forest
Products. and Chemistry: Drew S W. Glasser W G-Hall P
L. November 1979. 150 p, NSF Grant No. AER 7611050,
NTIS Order No. PB80- 173966/NKS f .

¢

Resgarch activities are reported for an In
- terdisciplinarw project which examines bio-
logical approaches to the utihzation of
lignin. The study explores the micro-
biology and embryology of lignin bio-
degradation, identifies and) characterizes
enzymes involved in the degradation of
lignin, and assesses the feasibility of trans-
forming polymeric lignin preparations via
microbiplogical and/or enzymatic means into
useful raw materials for the manufacture of
chemicals and materials. These studies am
to create” new knowledge in microbioiogy,
) enzymology, , micrpbiological™~ engineering,
R and chemical wood_technology. Thé report
focuses on three research areas: (1) bio-
.meducal enginéering with respect to fermen-
tation parameters, multistage lignin fermen-
. tations, and assay of lignolytic efficiency; ~
' . (2) wood chemistry studies on selection and
preparation of lignin samples, with an
analysis technique including NMR spectro-
-scopy; and (3) enzymology as related t
Ilgnolytuc enzymes, lignin-protein assocuatove

interacti®ns and hypotheses.

1351 Experimeotal Macroalgal Marlculture, Quarterly
Report (Jaouary 1," 1980—March 31, 1980); NSF/RA-
8000065: Neushul Maricult c.; Neushul M: 27 p; NSF
Crant No. PFR 7911715; NTIS Order No. PB80-201882/
NKS * .

Progress in the developmeru) of methods for
the commercial cultivation of marine macro-
algae is reported. Attention is focused on
those species of algae having the highest
present _potential for commercial use.
increlséd understanding s0f. the life cycles
of algae has stimulated research .in commer-
cial seaweed farming to produce algae on a
large scale. This experimental project was
conducted in the coastal waters off southern
California. The researdh procedures used
were those normally employed at an agricul-
tural experiment station: documenting
. environmental conditions; designing and
bullding farm structures; collecting, propa-

.

- structure design.

“ pipe) i§ reported.

gating, weighing, growing, culling, and
\analyzing variolis plants; and performing
field-test experiments. The study analyzed
problems of providing seed-stock, sub-
stratum, and nutrients to a shallow-water
marine farm. . Marine farm structures were
designed using a plastic, agricultural irri-
gation pipe which acts as a planting sub-
stratum and vehicle for nutrient irgigation.
Results point out the’ importance of the
geographuc placement of farm installations,
of the environmental conditions, and of farm
Valuable algae have been
grown successfully at relatively high growth
rates.

1352 Fluidization and Fluid-Particle Systems Research
Needs and Priorities (Proceedings of the NSF Workshop
Held at Rensselaer Polytechnic Institute, Troy, New
York, October 17-19,:1979); NSF/RA-800149. Rensselaer -
Polytechnic Institute. Department of Chemical Engineering
and Environmental Engineering: Littman H: October 1979.~
650 p; NSF Grant No. ENG 7825928: NTIS Order No. RB80-
207640/NKS

The Wworkshop brought together researchers
in fluidization and fluid-particle systems
from industry, government, and academic
institutions to discuss research' needs and
priorities. Participants revidwed the many
large and small scale fluidized\ bed proc-
esses presently in use and/or un devei-
opment and studied their applications to
energy and the environment. They also
reviewed fluid-particle systems such as
those used in pneumatic transport, stand-
pipe flow, and spouting. Much attention
focused on a presentation of large-scale~
facihties and scaleup since phenomena such
as bubble size, size distribution, and par-
ticle circulation are scale-dependent. The
need for large-scale research facihtiesswas
noted. The fact was eraised that dynamic
models for fluidized beds are non-existent,
as is the case for spouted beds, and other
fluid-particle systems'. Also  discussed
were equations of motion, stability, heat
and”mass transfer, chemical reaction, elu-
triation, attrition, mechanics in the dis-
tributor plate and freeboard regions of
fluidized beds, effects of electric and
magnetic fields, and the turbulent fluidiza-
tion of large particles.

1353 Heat Transfer Characteristics of the Two-Phase
Closed Thermosyphon (Wickless Heat Pipe).Including
Direct Flow Observation, Final Report; NSF/RA-800392;
Arizona State University; Andros FE, Florschuetz LW;
April 1980: 387 p: NSF Grant No. ENG 7509072: NTIS
Order No. PB80-203540/NKS

In Part | a visual study of an annular two-
phase closed thermosyphon (wickless heat
The heat transfer sur-
face was stainless steel. Working fluids®
were Freon-113, ethanol, and water. Photo-
graphs of pertinent phenomena are in-
cluded. The visual observations were used
to interpret the measured heat transfer
characteristics. For small and intermediate

L]
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liquid fill quantities four flow regimes were
observed in the evaporation section, in ad-
dition to nucleate boiling in the liquid pool:
(1) a smooth continuous film with surface
evaporation; (2) breakdown of the film into
stable ‘rivulets; (3) a wavy film with un-
stable rivulets; and (4) a wavy film with
bubble nucleation
Three .different types of 'dry-out' condi-
tons (heat transfer limits) were algp ob-
served arid are reported .in detail.
1l  results obtained for a stainless steel
tubular' opaque device with Freon-113 as a
working flyid are reported. * This device
was designed to, permit a-larger range o‘ef
geometric .4 configurations ° (Heated length]
. adiabatic length, cooled length, and angte
of "inclination). Both steady rate 4 néat,
. transfer characteridtics and heat trihsfer
4imits are reported in detail. In Part |1,
results from“the visual and - opague devices
are compared and discussed. The present
results are compared with those of other
'mvestlgatlons, and conclusnons and recol
mendations are drawn“ .

-~

in the unstable rivulets: *

In Part T Mensate film surface.

mathematical closure question
asymptotic-state analyses s satisfactorily
resolved here for the first time. The model
accurately predicts published experimental
data for mean film thickness, trough-to-
crest dimension, wave celerity, and wave-
length. The Nusselt theory for laminar film
condensation” is shown to significantly
under-predict existing experimental data
due to the presence of waves on the con-
Consequently, a heat
is developed incorporating

arising in

transfer model

. the wavy-film hydrodynamic model results.

1354 Integrated Approach to the Conversion of Ligno-

cellulose from Wood into Useful Chemicals, Summary
Report: Preliminary Process Design; NSF/RA-800063:
North Carolina State University. Department of Wood and
Paper Scrence: Goldstein 1 S: April 1980t 33 p; NSF Grant
No. PFR 7712243* NTS Order No. PBBO 201031/NKS

An integrated process for the hydrolysis of
wood using super-concentrated hydrochloric
acid is described. The process has been
simulated using the General Energy and
Material Balance System (GEMS) computer
system to examine the preliminary process
design and o perform process gnalysis cal-
culations. These computer-assisted ‘calcula-
tions enable easy and rapid evaluatiop of
process operating variables and economic
sensitivily analysis. A process flowsheet
depicls * an . integrated hydrochloric acid
wood hydrotysis plant that processeés 1,100
oven-dry-~tons per day, producing furfural,
acetic acid, ethanol, and, lignin residue.
Plant edonomics studfes estimate a capital
investment of $94 milliorr, annual operating
expenses of $35 million, revenues of $75
million, and an after-tax return on invest-
ment of 16 percent.
process of changing acid recovery efficiency
has heen examined. Co-product credits are
crucial
integrated wood chemicals plant

1355 Laminar Film Flow Phanomana-’l’heory and Appli-
calion to the Two-Phase Closed Thermosyphon, Finai
Report; NSF/RA-800393; Arizona State University, En-
gineering Research Center: Hirshburg RT. Florschuetz LW:
May 1980: 344 p: NSF GrantNo. ENG 7509072: NTIS Ofder
No. PB80-205156/NKS ' .

In Part.* the .hydrodynamic and thermal

characteristics of thin, Tlaminar wavy-film
flow are considered. A theoretical model is
developed to predi¢ct the hydrodynamic fea-
tures of asymptotic wavy-flow states.

_The,

to .the economic feasibility of the .

2

The subsequent predictions agree well with
experimental data and, in addition, indicate
the appropriate data trend with flow length.
In Part |l other thin: film phenomena are
described,- including continuous-film break-
down, rivulet flow, and sputtering. All of
these phenomena are present in the opera-
tion of a heat transfer device known as the
two-phase closed thermosyphon (wickless
heat pipe). This device was experimentally
investigated Parameters of- investigation
incltde the tube material, working fluid, fill
quantity, heat flux, condenser/adiabatic/,
evaporator section lengths, condenser tem-
perature, and tube inclination.

1356 Lignocellulose-Degrading Bacteria, Progress Re:
port; NSF/RA-800158! University of Minnesota. Gray
Freshwater Biological Institute; Crawford RL: July-1980: 37

"p; NSF Grant No. PFR 7908772: NTIS Order No. PB81-

103533/NKS

The preparation of sstrains of Streptomyces
viridosporous (T7A) "and their ability to
degrade lignin were studied. An effective
method for producing lignin degrading
streptomycete strains  was developed.
Mutants of strain T7A that had lost their
ability to degrade the lignin model com-
pound dehydrovanjllin  werge produced,
Since these mutants rl‘stame&undlmimshed
abiity to degrade C-ligni dehydro-
vanillin apparently is not a relevant model
to study lignin degradation by S. virido-
sporous. Lignin that has been partially
decayed by S. viridospdrous has been
characterized, " as follows: (1) increased
oxygen coantent compared to‘sound lignin;
(2) increased hydrogeh; (3) decreased

The effect on” the \ methoxy content; (4) increased p-hydroxy-

' phenyl-carbon structures; and (5) a stili
polymeric structure. These observations
pqint to oxldauve degradation similar to
that occurring during the fungal decay of
hdmin. .

. &’
1357 Low Temperature Thermoconversion of Biomass to
Usefui Chemicals by Lewis Acid Catalysts, Final Report,
Phase 1 (October 1; 1878—March 31, 1880); NSF/RA-
800067. EIC Corporation; Koch V R, Schnaper G H; March
1080; 28 p: NSF Grant No. PFR 7917513; NTIS Order No.
PB80-200462/NKS .

Le

aluminum chloride
) were used for thermoconversjon of
hgnocaellu|osnc materials (biomass) into use- .

ful organic materials. Temperatures used ~

25

acids™ such as
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in the process were lower than those pre-
viously * reported. A renewable domestic
resource such as biomass provides an alter-
native source of industrially important
organic materials. Use of a temperature
range between those of ‘liquefaction and
biological fermentation ensures product
selectivity at reasonable reaction rates.
Rice hulls and AICl, were, heated in an
argon-filled reactor t‘?‘om ambient to 175°C.
Reaction products collected from 120° to
175° consisted of CO, CO,, acetone, methy-
lisobutyl ketone, .and ree unidentified
carbohydrates. ntimate contact between
the solid AICI, and the rice hulls is unnec-
essary since ~AICl, initiates the thermo-
conversion process. AICl, acts  as a re-
actant rather than as a catalyst. The
hamicellulose portion of the rice hulls
proved to bewthe source of these com-
pounds. Lignin and cellulose failed to pro-
duce volatile® products- at 175°C. In addi-
tion, AICI was consumed during the
hydrotysis Srocedure

. !

1358 Motian of a Sphere in the Presence of a Plane Inter--

face, Part 1: An Approximate Solution by Generaliza-
tion of the Method of Lorentz; NSF/RA-790575; Califor-
nia Institute of Technology, Department of Chemical En-
gineering; Lee SH. Chadw:ck RS, Leal LG: 1979: NSF Grant
No. ENG 7810317

N 4
The motion of a gphere in the presence of a
fluid-fluid interface is studied. First, a
solution is derived for a point force near a
plane interface. Then the solution is ex-
tended to include the higher-order terms
which are required to describe the motion
of a solid sphere. Singularities of higher
orders at the center of the sphere arg ob-
tained by using the method of reflexions.
For a fiuid-fluid interface with an arbitrary
viscosity  ratio, the drag force and the
hydrodynamic torque - are calculated of the
special cases of motion "of a sphere perpen-
dicular and parallel to the interface. In_
addition,” the rotational motion of a sphere
is investigated.

“

.

Published in, Journal of Fluid Mechan-
ics, Volume,93, Part 4, 1979, pp 705~

Note:

26 s
. h/ l).
1359 Motion of a Sphere in the Presence of a Plane Iiter-
face, Part 2: An Exact Solution in Bipolar Co-Ordinates;
NSF/RA-800391: California Institute of Technelogy: De.
partment of Chemical Engineering: Lee SH, Leal LG; NSF
Grant No, ENG 7810317

A general, solution ‘for Stokes' equation in
bipolar coordinates' is derived- and" then
applied to the arbitrary motion of a sphere
in the presence “of a-plane flu:d/flu:d inter-
face. The drag, force and hydrodynamic
torque on the sphere are - calculated for
four specific motions. of the sphere-~trans-
lation perpendicular ahd parallel to the
interface and rotation sabout an axis which
is perpendicular and parallel, respectively,

v of lignins.

/o

to the interface. The most significant
result of this work is the comparison be-
tween these numerically exact solutions and
approximate solutions from Part 1. In addi-
tion to comparisons with the approximate
solutions, -the predicted changes in the
velocity, pressure, and vorticity fields due
to the presence of the plane interface are
examihed. An interesting feature of the
solutions is the fact that the direction of
rotation of a freely ‘suspended sphere
moving parallel to the interface can be the
as a sphere rolling alang the interphase or
opposite, depending upon location of the
sphere center and the ratiy of .viscosities
for the two fluids. ’

.

° [y

Published in Journal of Fiuid Mechan-
ics, Volume 98, Part 1,1980, pp 193-
224.

Note:

1360 Pretreatment Methods for the Degradation of Lig-
nin, Final Report; NSF/RA-800062: Battelle Columbus *
Laboratorles Allen B R. Cousin. M ]. Pierce G E; March
1980: 189 p: NSF Grant No. PFR 7725833; NTIS Order No.
PB80-208323/NKS

The goal of this project was to evaluate
pretreatment technologies used in process-
ihg lignocellulose as a potential new source -
Seven classes of pretreatment
processes were identified in the literature
review: physical pretreatments (milling and
high-energy radiation); thermal pretreat-
ments (controlled heating in ar and pyro-
Iytic pretreatment); alkaline pretreatments
(sodium hydroxide and ammonia); acidic
pretreatments  (autohydrolysis, explosive
depressurization, dilute acid, concentrated
acid, organosolv, and sulfur dioxide);
detignification (modified pulping methods);
cellulose solvents; ahd biological pretreat-
ments (biological lignin degradation and
enzymatic  hydrolysis  of- hemicellulose).

Cost estimates for ten of tha processes were
btained. The pretreatments offering the
most promise are autohydrolysis, explosive
depressurization, ditute sulfuric acid, con-
centrated hydrochloric acid; organosoly,
and cellulose solvents. These pretreatments

“address the critical problem of separating

the major components so that each can ‘be
further processed into useful products.
They are not too costly to rule out commer-
cial development. Ball milling, ‘electron
radiation, and certain modified pulpmg ~
methods are 5|gn|f|cantly more expensuves

*1361 Rigorous Cake Filtration Theory; NSF/RA-800390;
* University of Akron, Department of Chemical Engincering;
Willis MS, Tosun I 1980: NSF Grant No. ENG 7606224

A filtration theory based on the rigorous,
multlphase equations of change contradicts
currently accepted concepts of the parabolic
filtration correlation. The new theory finds
that the least permgable part of the filter
cake- septum interface (K.) controls the fil-
trate raté, and a decreasing pressure

27




gradient across ‘this minimum K_ causes the
2 filtrate rate to decrease, thal deviations
from parabolic behavipr are independent of
cake compressibility; that the septum resis-
tance 1s intrinsically included in K which
appears in 'the slope; that the averaae poro- -
sity 1s constant and the exit flow rate ex-
ceeds the entrance flotv rate due to a differ-
ence between the« surface porosity and the
. .average porosity; that internal variations
can be obtained directly frém filtration data
alone and do not require a compression-
permeability simulation; and that the focal
filtration resistance can exhibit a minimum
as a result of using a ‘non-linear transfor- .
mation from cake length to cake mass. '

?

Note: Published in Chemical Engineering
Science, Volume, 35, 1980, pp 2427-
» 2438. B

.

L
1362 Sedimentation of the Floculent Suspensfons: State-
of-the-Art; NSF/RA-790574, Auburn University. School of
Engineering: Fitch B: November 1979; NSF Grant No.
: ENG 7820965 ¢

Three modes or types ‘of sedimentation are

recognized in flocculent suspensions: clari~

fication, in which floccules are separated

and settle independgntly; zone settling, in

which floccules are incorporated into some

solids structure so that all are constrained

to subside at more ,or less the same rate;

ahd compression or compaction, in which

the solids structure is strong enough _to

exhibit a compressive yield value. Current

models for sedimentatian in the three modes

. are reviewed, with particular emphasis on

% their use and reliability Yor lack of it) for
sedimentation basin design.+ Most models of
thickening presented 4n the literature derive
from a basic partial differential equation for
force balance. Models differ in which terms
; - of the equation are disregarded. Several of
3 the theories of compaction are essentially
equivalent solutions for the same mode, but

with different sets of independent variables.

.

Note: Published in AIChE Journal, Volume
"25, Number 6, November 1979, pp
913-930.
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1363 Surface Combustion of Hydrogen and Other Light _

Gaseous Fuels in the PPesence of an Electrostatic Field

and Corona Discharge, Final Report; NSF/RA-790579;.

Ohio State University, Engineering Experiment Station:

~"Kulacki FA, Boriah S, Martin SA: December 1979: 150 p:

NSF Grant No. BNG 7605032: NTIS Order NO. PB80-
228018/NKS

Major achievements of the study are (1) the
demonstration that _fluid mechanic effects
produced by cdrona’ dischargg in an annular
flow reactor can significantly alter mass
transfer to a catalyticplly pctive outer cylin-
der; and (2) the measurement of the -ayg-
mentation of mass transfer coefficients and

. overall first order rate constants under

corona discharge as a function of discharge
current,” flow rate, and inlet mole fraction
of fuel. Experiments were done for hydro-
gen, ethane, and propane in air at a con-
stant temperature on platinized alumina.

&
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1364 Correlatlons of Seismic Velocity with Depth in
Southern California; NSF/RA-780386: University of Cali-
fornia. School of Engineering and Applied Science: Camp-

bell K W. Chieruzzi R. Duke C M: et al: October 1979: 52 p: -

NSF Grant No. Gl 44056: ATA 730323; NTIS Order No.
PB80-164080/NKS

This report presents updated correlations
relating seismic velocity and Poisson's ratio
with depth and various geotechnical parame-
ters for different soil and rock .<classifica-
tions found in Southern California. Such
correlations are very useful, in earthquaké
engineering  applications. The, current
study updates previous work by mcorporat-
ing prior data with 48 new velocity meas-
urements. Data were obtained from borings
drilled as. a part of geotechnical investiga-
_tions. In additioh to establishing Updated
" velocity correlations, these new data im-
proved and extended a previously developed
geotechmcal classification system. The re-
port presents new shear-wave and com-
pressed wave velocity together with sup-
porting geotechnical data. Statistics are
compared for each classification for surface
and near-surface velocities of both shear
and ‘compressional waves ahd for Poisson's
ratios. «Correlations to depth are presented
for-a few of the classifications for which
sufficient data are available. The geotech-

" nical parameters significant to seismic veloc-

ity and Poisson's ratio include geologic age,
gravel content, water table depth, dry den-
sity, and depth of overburden.

v

1365 Direct Simple Shear Behavior of Fine Grained Soils
Subjegted to Repeated Loads, Interim Report; NSF/RA-
79048% Rensselaer Polytechnic Institute. Department of
Civil Engineering: Floess CHL. Zimmie TF: December
1979: 199 p: NSF Grant No, PFR 7818743: NTIS Order No.
PB80-212525/NKS i

&nsolidated constant volume static and
cyclic .loadihg tests were performed using
the Norwegian Geotechnical Institute's direct
simple shear “device. Emphasis was placed
on high level repetitive loading, such as
thay caused by earthquakes and sterm
waves. Tests were . performed .using a
square wave pulse shape with complete
stress.reversal on Gulf of Alaska and Blue
Concord clays. Lateral stresses acting
on soil samples were measured by mean§ of
calibrated, wire*reinforced rubber mem-
branes. The membranes provided a con-
venient method of experimentally determi-
lateral

LS

S

. of_a_generalized .Winkler medium.

ning the_ coefficient _of stress at
rest, K_.. The measured ‘value of K_ for -
Gulf of° Alaska clay was 0.54. - Lateral

stress -measurements also provided sufficient
mformat:on to determine Mohr's circle of
stress for an Infinitesimal elenent of soif at
the center of the samiple. It was. deter-
mined that the coefficient of lateral stress
increases with greater shear strain, and
that the -horizontal plane of the sample is
approximately the plane of maximum shear
stress, not the plane of maximum obliquity.
Cyclic loading failure does not occur if the
cyclic shear stress 'is small. ' For both

clays, the critical level of repeated loadin
is ,approximately '25 percent of the .peak

static .undrained shear strength. For
lightly overconsolidated Concord Blue clay,
the critical level * of repeated loading is

about 15 percent.

1366 Dynamic Response of a Buried Pipe in a Seismic
Environment; NSF/RA-800214: University of Colorado.

.Department of Mechanical Engineering: Datta SK. Shah
AH. El-Akily, N; August 1980: 36 p: NSF Grant No. PFR
7822848: NTIS Order No. PB81-119513/NKS

Axisymmetric- dynamic response of a buried
pipe due to an incident compressionai wave
is reported. The pipe ‘was modelled as a
thin cylindrical shell of Jinear homogeneous
isofropic. elastic material embedded in a
linear 1Sotropic hgmogeneous elastic medium
of infinite extent.” The responsq character-
istics of the pipe due to changes in the
material properties of - the surrounding
medium ‘were analyzed. It was found that
even at long wavelengths and low fre-
quencies the dynamic response’was signifi-
cantly 4 altered by the  changes in the
Poisson's ratio and the rigidity modulus of
the surrounding medilm. In addition, it
was found that there were real resonant
frequencies.of the pipe which proved sig-
nificantly dependent an these quantitites as
well as on'the wavelength.

1367 Dynamic Stiffness and Seismic Response of Sleeved
Piles; NSF/RA-800089: Massachusetts Institute of Tech-
nology. Department of Civil Engineering: Kaynia AM.
Kausel E: May 1980; 62 p: NSF Grant No. PFR 7902989:
NTIS Order No. PB80-216633/NKS

An axisymmetric finite element formulation
with a consistent transmitting boundary is
used to ,obtain dynamic stiffnesses and
sei response of sleeved piles in linear
visc Iastlc soil media. A sleéved pile con-
sists of a column within a sleeve of sub-
stantially larger diameter which is filled
with concrete to seme depth below grade
level. Recent research on the, behavior of
pile=foundations under dynamic loads has
been stimulated by' dynamic behavior studies
which have disclosed that the effects of goil
structure interaction can be signific
Two approaches were used in the stud
finite element formulation with a co
transmitting boundary to stimulate Ahe soil
medium encircling the pile and an approxi-
mate analytical method based on the concept
From the
a’pproxnmate analytical method, closed-form
expressions were derived for the dynamit
stiffness of the piles. Comparison of the
results of the ahalytical and the finite ele-
ment formulation methods showed that the

_ analytical‘method, together with the appro-

priate subgrade moduli also obtained in this
study, provide fairly accunrate results for
dynamic stiffnesses at low as well as at
high, frequencies. -

>
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1368 Earthquake Risk and Darhage Functions; An Inte-
grated Preparedness and Planning Model Applied to
New Madrid, Final Report; NSF/RA-790428: Midwest
Research Institute: Liu BC, Hsigh CT. Gustafson R, et al:
. December 1979; 335 p: NSF Grant No. ENV 7715669: NTIS
. Order No. PB80-170368/NKS =

This study attempts to provide, irt an inte-
grated analytical framework, the method-
ology and the data needed to guide public

making for earthquake hazard preparedness
and risk mitigation. _ Focus is on the New
Madrid Fault region, especially the effect
on the St. Louis ane_ Memphis Standard
Metropolitan * StatisticahJAreas. An inter-
5 dependent planning simulation modgl was
M . developed to tie together statistically the
- seismic risk or physical damage functions to
economic: #damage functions for potential
earthquake risk assessment and impact eval-
uation for the next %0 vyears. Several
topics are covered: (1) Various seismologi-
cal risks in the New Madrid region are des-~
cribed and predicted; (2) The surficial
materials are documented and ground sus-
ceptibility for the region is classifigd; (3)
. Populations subject to €éarthquake risk and
‘ ~ the projected populations, 1980 through
. 2030, are discussed; (%) The development
of the physical and economic damage func-
tions and their applications to damage esti-
mation and impact assessmené under the
"status quo" scenario are presented; and
(5) The institutional daspects and policy
issues concerning earthquake risk deduction

and preparedness are shown.

1369 Earthquake Threat, The Human Response in South-
ern California; NSF/RA-790075: University of California,
Institute for Social Science Research; TurnerRH, Nigg] M.
Paz D H, et al; 1979: 159 p; NSF Grant No. ENV 7624154;
PFR 7823887; NTIS Order No. PB80-164734/NKS

The community's ability to deal construc-
tively with the prospect of a severe .earths
quake is discussed. . Oescribed is the
- public's * state of ~mind one vyear after
announcement of ‘the’ Southern California
Uplift. Using information from -a 1977 sur-
¢ vey of 1450 adult residents of Los Angeles
‘ . County, the sample was designed” to be
7 representative of the eatire country. The

extent to which people are aware of the

. Uplift and of the various predictions, fore-
- casts, and cautions ' concerning possible

earthquakes in the = near future s
i addressed.  Public expectations are ex-
" -~~~ —-amined and “an- atterﬁp'kisf“madef—tof“see
whether they are related to events of the
preceding  year. Questions  concerning
preoccupation with, and concern and fear

- covered are: (1) whether people wish to be
.informed or sheltered from anxiety-
: provoking communications; (2) whether and
u how astion should be tagen; (3) response to
; earthquake hazard, intluding attempts to
Y] . seek earthquake threat information; (4)
. degree of confidence placed in scientific
g . éarthquake prediction;” and (5) general
B A attitudes toward science.
¢ \
I
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1370 Effect of Local{Inhomogeneity on the Dynamic
Response of Pipelinea, Grant Report No: 14; NSF/RA-
790528; Weidlinger Associates, Consulting Engineers; Nel-
son 1. Weidlinger P: October 1979: 106 p: NSF Grant No.
PFR 7815049: NTIS Order No. PB81.122533/NKS

The dynamic axial response of long seg-
,mented pipelines induced by incoherent
seismic ground mbdtion in inhomogeneous soil
conditions is r:gj,ed_/éeismic response of
pipeline "hfeli is important because of
the potential grave consequences of an
earthquake disruption of wvital services.
Results indicate that, in general, a local
inhomogeneity may contribute to a change in
pipe response in-three different ways: (1)
a local variation in delay time in the dlase of
wave propagation;- (2) a variation in the
free field waveform adjacent segments

caused by inhomogeneity; and (3) a varia- ¢

tion in soil stiffness from soft to firm
material. All three effects’ generally occur
simuitaneously. Changes in the phase delay
are not significant. Large amplifications in
pipe response, relative to the homogeneous
case, can occur when the incoherent com-
ponent of the input ground motion is large.
For a two-degree-of-freedom system, a local
change in soil stiffness can cause a large
increase in pipe response, evef for a co-
lherent ground input. A two-degree-of-
freedom system appears to be a reasonable
model for the behavior of a multisegment
system. -

1371 Foundation Theories of Solute Transport %n Porous
Media: A Critical Review; NSF/RA-790545; University of
California. Department of Soil and Environmentdl Sciences:

Sposito G, Gupta VK, Bhattacharya RN: 1979: 10 p: NSF

Grant No. ENG 7609210; ENG 7609081

Theories*used to derive macroscopic differ-
ential equations that describe solute trans-
port ~through porous media are reviewed
critically. They are grouped into three
classes based on: (1) fluid mechanics; (2)
kinematic approaches employing the mathe-
matics of the theory of Markov processes;
and (3) a formal analogy between statistical
thermodynamics and hydrodynamic disper-
sion. The theories of Class 1 employ
highly. artificial models of a porous medium
to produce a well-defined velocity field in
the pore space that can be analyzed rigor-

ously. Or they assume that® well-definecf-:

solulions of fluid mechanijcs' equations exist
in the pore space of a natural porous
-medium, adopting an ad hoc definition of
the solute diffusivity tensor. The theories
of Class 2 do not require the validity of
ftuid mechanics. but suffer from the absence
of a firm dynamic basis at the molecular
Mevel for the stdchastic ‘properties they
attribute to the velocity of a solute mole-
cule. Or they ignore dynamics altpgether
and make kinematic assumptions directly on
the position process -of a sdlute molecule.
The theories of Class 3 haves been purely
formal in nature with an unclear physical
content. None of these theories has

achieved the objectives of deriving the’

w
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macroscopic differential equations of solute
transport theory and' of elucidating the
structure of the empirical coefficients
appearing in these equations.

N.ote: Published in Advances in Water Re-

Y+ sources, Volume 2, June 1979,
PP. 59-68.

1372 Frequency Domain Identification of Structural
Models from Earthquake Records; NSF/RA-790437;
California Institute of Technology, Earthquake Engineer-
ing Research Laboratory: McVerry GH; October 1979; 224
p: NSF Grant No. PFR 7723687; NTIS Order No. PB80-
194301/NKS

The usefulneqs/o?’simple linear mathematical
mddels fdr representing the beha\mlor of tall
buildings during earthquake response is
investigated for a variety of <dtructures
over a range of ‘mptions including the onset
of structural damage.  The linear models
which best reproduce the measured re-
sponse of the structures are determined
from the recorded earthquake motions.
systematic frequency domain identification
technique is developed to determine the
optimal models. The periods, dampings,
and participation factors are estimated for
dominant structural modes in the measured
response. A method is developed to iden-
tify aa single linear model appropriate for
the entire response, or to approximate the
nonlinear behavior exhibited by structures
with a series of models optimal for different
segments, of“the response. The study in-
vestigated earthquake records obtained from
10 structures ranging in height from 7 to
42 storiés. The maximum resportse—ampli-
tudes ranged from approximately 0.25g to
0.40g. Very small amplitude responses
were produced well by linear models with
fundamental periods similar to those meas-
ured in vibrdation tests. The close repro-
ductions of measured motions confirm the
accuracy of linear models with only a few
modes for representing behavior during
earthquake response of tall buildings in
which no structural.damage occurs.

1373 High-Strength Concrete: An Annotated Biblio-
graphy 1930-1979; NSF/RA-800372; Cornell Uniyersity;
Carrasquillo RL: Nilson AH; Slate FO; 1980; NSF Grant
No. ENG'7608752 *

Preseénted is a guide tb\the existing _litera-
ture on high-strength concrete, incluging

— 7 T 7T most of the relevant writings in the English

language as well as some writings in. other
languages. High-strength concretes are

-

here defined as concretes with strengths’

considerably higher than usually obtained
by a given production process. There is
general. agreement on the need for~a-unified
effor®for the development of knowledge of
this new material so that it may be used
with confidence in design and construction.
The articles referenced describe properties,
methods of production, laboratory tests,

.and applications. Coverage is to April 1979.

T 28

.Entries’ are organjzed alphabetically by

author. Complete author .and subject in-

;éz(xes are provided. el \
Note: Publjshed in Cement, Concrete and ,
Aggregates,” Volume 2, Number 1, L

1980, pp 3-19.

anced Single-Story Building Model (Seishic Behavior:
and Design of Bulldings, Report Nb. 2); JSF/RA-700386;
Massachusetts Institute of Technology, Schoal of Engin-
eering: Irvine HM, Kountouris GE; July 1979; 172 p; NSF ’
Grant No. ENV 7714174; NTIS Order No. PB80-164197/

NXS

1374 lnelamc Sellmlc Responseof a onally Unbal- - / g |

The dynamic effects of coupling betweep
torsion and translocation using a simple
torsionally unbalanced single-story bulilding
model are described. The “investigation

deals with a two-degree-of-freedom model in .
which two frames support a diaphragm in

which the center of mass may be offset from X
the center of stiffness. ., Frames are x.::)

assumed to behave as simple elastic-plastic

springs and to have the same stiffness and

strength levels. A comprehensive’ param- .
eter study was undertaken to identify -
trends in the peak ductility demands of the
worst situated frame. Results are plotted
and interpreted. A snmple frequency® R
domain analysis outlmes why the peak duc-

tility demdhds occur in the frame farthest

from the center of mass. The study indi-

cates that the most important. parameter is .
one involving the product of diaphragm

mass and spectral acceleratigh normalized by

a yield level in the fram& For wide rarfges

of other parameters, the peak ductility de-

mand is roughly linear in this parameter, a
characteristic of symmetric structures.
Eccentricity does not appear to be a signifi-

cant parameter. A regression analysis of

the data yielded simple confidence levels for

peak ductility demands. * . .

1

1375 INRESB-3D—A Gomputer Program for Inelastic .
Analysis of Reinforced Concrete Steel Buildings Sub-’ ’ l
jected to 3-Dimensional Ground Motions, Report Na. 2; o
NSF/RA 790400; University of Missouri-Rolla, Civil, En- “ {
gifleering Department; Cheng FY, Kitipitayangkul P; ‘
August 1979; 104 p; NSF Grant No. ENV 7518372; N'I‘IS . P
Order No. PB80-176944/NKS |

INRESB=-3D , analyzes elastic and inelastic
building systems subjected to the simulta- =
neous input of static loads and multicom- ° ~
t earthquake motions, which can be :
ted in _apny direction of the structural . )
ane. The building systems may have : e -

This user's guide for the computer program . %

elevator cores, floor*diaphragms, and shear
walls of reinforced concrete, as well as’
beams, columns, and bra;mg The com-
puter program has been ‘developed to
achieve efficiency in both computation and ~ -
data preparation. The output * solutions

include the static results of member forces

and nodal displacements, as well as the . .
dynamic results’ of member forces, nodal

\
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1376 lnveslignliohﬂhe Effect of 3-D Parametric Earth-

' quake Motions on Stabilljy of Elastic and Inelastic

Building Systems, Report No. 1; NSF/RA-790399: Univer-
. sity of Missouri at Rolla, Civil Engineering Department:
Cheng FY. Kitipitayangkul P; August 1979: 396 p; NSF
Grant No. ENV 7518372; NTIS Order No. PBBD-176936/

NKS¢

The effect of interacting, three-dimensional
ground motions on the response behavior of
elastic and inelastic building systems js irf-
vestigated. The building systems may have
elevator cores, floor diaphragms, and shear
walls of reinforced concrete as well as steel

tion of the state of the~art of flood plain
fand” use management in the U.S.; (2)
development of operational . measures of

effectiveness and a methoddlogy for using

- o

’
+ . \

. . , A A
. R -n,;»,)‘ K et

brief explana_:tion of possible uses of the
conceptual framework, including providing
guidance, in constructing an operational
methodology for evaluating the effectiveness
of flood plain management.

1378 Managing Flood Hazard Areas: The State of Prac-
tice; NSF/RA-800113: University of North Carolina at
Chapel Hill, Center for Urban and Regional Studies: French
SPp. Burby R]:.January 1980: 50 p;: NSF Grant No. DAR
7807603: NTIS Order No. PB80--221823/NKS

Many. communities and regional agencies
have become involved, in flood: plain land*
use management as a result of the National
Flood Insurante Program, the Coastal Zone

sults of this "analysis with those obtained
using the p-y curves, it seems that the
matn difference is due to tW&"lack of tension
capacity in” the soil and the appearance of

20 32 " . _ .

3
displacements, du/lnty factog_._.nxeﬂ’rsnon them - in monitoring and evaluating com- *
* : .. ratios, seismic input energies, ,dnssmated Qumty flood plain land use management
energies, and the options of plotting some programs; and (3) an assessment of pro-
of the dynamic results. Included are. a- posed measures and methods based on A
J program list, a description of program, in- field-level trial applications in three com- o
- structions for data preparation, and a guide ‘munities. The . report concludes with a

' - ,beams, coilmns, and bracings. The stff- Management Program, numerous state pro-
Y ness matrices are derived from the 'Ramberg- grams, and the initiative of local citizens.
Osgood hysteresis model for steel and This report describes current practices in
M Takeda's model for concrete. The geometric . flood plain land use management existing in
matrix is formulated for the second-order these agencies. The data presented were
effect on large Heflections. The interacting derived. mainly from two mail surveys con- *
forces on the yielding surfaces of the mem- ducted in the spring of 1979. ,The first
bers are included. A computer program, survey was directed to a sample of local
INRESB-3D, has been comprehensively agencies involved in the National Flood in- N
developed for achieving efficiency in both surance Program. Members of the National .
computation and data preparation. A total ’Association of Regional Councils received
f 26 numerical éxamples have been studied the second survey. Information on the
or various low-rise and highzrise building goal3, methods, and implementation of flood
systems, which show that an interacting plain land use management was gathered. .
ground motion can significantly, increase Local and regional perceptions of the rela- .
internal forces, nodal displacements, ductil- tive effectiveness of various methods, the
ities, and seismic input and dissipated en-  overall effectiveness of agency efforts, and
ergy. The large ductilities and the exces=  the major obstacles to better flood plain 3
g sive permanent deformations induced by a land use management were also obtained.
coupling motion exhibit severe, local damage The major findings are summarized.
; and thus diminish the serviceability of a . v . :
structure. 1379 Nonlinear Dynamic Stiffiess of Piles; NSF/RA-
- N 800088; Massachusetts Institute of Technology. Depart- .
1377 Managing Flood Hazard Areas: A Conceptual ment of Clvil Engineering: Angelides DC. Roesset JM: April
Framework for Evaluating Program Effectiveness; NSF/ 1980: NSF Grant No. ENV 7718339; 40 p: NTIS Order No. .
‘RA-800F15; University otl'.glonh Caroang.C&ntier f%rUArbar} PB80-221898/NKS , N
. and Regional Studies: Burby R]. French SP. Kaiser ri o . R :
1980; 220 p: NSF Grant Noynlxmamoa ‘NS Ortn o, The.sffect of nonlinear soil Behavior, with-
PB80-223795/NKS out slippage or gapping, on the dynamlc
) response of piles is explored. This re-
A formulation and conceptual framework for search uses a finite element model for the
evaluatmg flood plain land use management soil region adjoining the pile, a consistent R
‘is described. Questions about the effec- boundary matrix at some distance to repro- -
tiveness of land use management as it re- duce radiation effects, and an iterative, N
ldtes to the nation's current approach to equuvalent linearization technique to estimate
. ' flood problems are addressed. The concep-, the variation of soil propert|es with level of .
tual framework considers the context, role, strain. A cylindrical region of soil sur~
iy . objectives, components, and impacts of flood rounding the pile is, discretized using Lo
. plain  land use management proghams. toroidal finite elements., The pile is mod; -« .
o, Issues involved in measuring program effec- eled as a series of beam segments attached
o, tiveness are discussed, and an ~approach is through, rigid links to tMé finite efement
';"" developed to explain why the impacts and nodes. The results consider hollow, float~
g effectiveness of larid use management pro- ing piles with aspect ratio (length over
& s " ‘grams vary from one comfunity to apother. diameter) equal to, 45. The top of the pile
Y Other issues examined are: (1) determina-  is assumed to be free. Comparing the re-

O
Fo it



. A .

( gaps for larger‘forces. The results, for the
horiizontal case indicate that as the level of
. . forte increases, there is an increase in in-

"ternal soil damping, but a decrease in radi-
. ation. When both effects are combined, the
« effective .damping ratio tends to increase.

?

' ) 1380 Performance of Low Rise Buildings—Bxisting and
_ New; NSF/RA-800221; Rurdue University, School of Civil

Engineering; Yao ]JTP; July 1980; 17 p: NSF Grant No.
PFR 7906296; NTIS Order No. PB81-119539/NKS
’ . P +

An evatuation of the safety-related seismic

performance of existing low-rise building

structures is described. The theory of

structure reliability” is reviewed and error

and defect related failures for newsy con-

, structiond are assessed. Failures related to

g wearout and deterioration also are dis-

cussed. Estimation of -structural reliability

requires determination of the configuration,

material, and type of construction. The

. behavior of an existing completed structure

' may not correspond to the mathematical

model used prior tg construction. For cer-

tain  important uctures, nondestructive

tests ‘are performed to collect selected load

and response data. Techniques of system

identification then are applied to obtain a

: more selective mathematical model for fur-

“ther analysis. &n existing structure can

be tested e|theruj>er|od|cally or immediately

» , following an extreme event. Literature

relating to new construction failure is 're<

viewed. The need for a set of standard

. nondestructive testing and inspection tech-
niques is discussed. \4

1381 Ruje-Inference Method of Damage Assessment of
sting Structures; NSF/RA-800220; Purdue Universify,
S f Civil Engineering and Schoo! of Electrical Engi-

neering: Ishizuka M. Fu KS, Yao JTP; July 1980: 13 p; NSF
' Grant No. PFR 7906296; NTIS Order No. PB81-119521/NKS

<A damage é.sessment methodology to deter-

. mine ‘the damage states of existing struc-
tures after an earthquake .is described. A
definitive and rational methodology can con-

.+ % “tribute to correct decisions in repairing
B . structures, predicting future damage, and
’ » improving technotogies for aseismic struc-
v tures. The proposed approach implements
. an inference or reasoning procedure similar

- . ¢ to that used.by experts in computer pro-
A gramming. It consists of a question-and-
. answer subsystem which .facilitates an effi~

’ cient interactive man-machine interface and
.+ responds upon request of the. user and
controller to collects necessary data for

- assessment. Data include field observations
. and as much structural information as pos-
. : sible with respect to the building being
4 . v ' assessed. ' Time-records- of the acceler-
ometers located in various stories are ana-

~ lyzed in the pattern recognition system:* A
block of control, inference, and classifica=

. tion sends. requests to the connédted’ block‘s

ference is performed consulting a knowledge
base, and 'the result_is classified into one

to accept necessary information. The in-’
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of the damage state categories and reported
through output processing. Recent full-
scale dynamic tests will be useful in devel-
oping a new methodology for damage assess-
ment of existing structures.

1382 Sample Size Effects Using the NGI Direct Simple
Shear Apparatus, Interim Report; NSF/R‘A-790485: Rens-
selaer Polytechnic Institute. Department of Civil Engi.
neering; Carroll MD. Zimmie TF: 1979; 144 p; NSF Grant
No. PFR 78187?: NTIS O_rd’er No. PB80-216609/NKS’

Testy were conducted, using undisturbed
soil samples of Gulf of Alaska and Gulf of
Mexico clays in order to imprgve the use of
the interpretation of results ¢f the Norwe-
gian Geotechnical institute's | direct, simple
shear device modified for lic loading.
The effects of variations in sample size are
quantified. The parameters which varied
were sample cross section and sample
height. Two cross-sectional sizes and three
heights were compared. Equipment used in
the investigation, testing ¢procedures, and
soil characteristics are discussed. Test
data reported include lateral strain mea-
surements from whi€h horizontal normai
stresses, and subsequently the initial
lateral stress ratio values, were calculated.
These calculations and results are discussed
as affected by sample size, with special
attention to the nitial lateral stress .atio.
Step-by-step instructions on the use of this
direct simple shear devite in both statjc
and cyclic' functions are explained. The
use of the sample trimming apparatus and
methods for calibrating the reinforced/mem-
branes wusing calibration cyclmde/s are
detailed,

A

/
1383 Simulation of Strong Earthquake Motion with €on-
tained-Explosion Line Source Arrays, Single-Source and
Array Tests at Camp Parks, Final Report; NSF/RA-
790207; SRI International: Bruce ] R, Lindberg H E, Abra-
hamson G R; December 1979; 155 p: NSF Grant No. PFR
7800993; NTIS Order No. PB80-201445/NKS ’

The development of “a technique using
explosives - to simulate, strong level,
earthquake-like ground motion is described.
The long-range objective is in situ testing
of soil structure interaction and of struc-

tures with complex internal equipment sys- *

tems.. The technique can be applied to
buildings, nuclear ‘reactors, pipelines,
power lines, dams, bridges, and tunnels.
It produces ground .motion-by simuitaneous
firing: of a planar array of- vertical line
sources. The controlled release of high-
pressure explosion products within each
source allows controlled pressurization dJf
the surrounding soil. Tests were per-

"formed with an array of ten 1/3-scale

sources. Tests were also perfor ed with
single . sources,. both in’1/3-scaletand full-
scale. A quasistatic theory was
to 61:a'l(ec.ﬁct both single-source aRd array
response. “The 1/3-scale array test{results,
when compared to 1/3-scale. singl
test results, showed a more than order
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magnitude increase in ground motion. .The
quasistatic theory predicted this result and
compared favorably with both the single-
source~and array tests. Extrapolation of
these_results to full-scale showed that an 80
x .40-ft. array can produce accelerations of
0.6 g, velocities of 1 ft./s, and displace-
ments of about one inch at frequencies of
3-5 hz, a usefu| level of groupg motion for
structural testing. /?d

1384 Slte Characterization and Exploration, Proceedings
of a Specialty Workskop (Northwestern University, June
12-14, 1978); NSF/RA-790198; Northwestern University:
American Society of Civil Engineers: Dowding CH, Editor:
June 1978; 396 p; NSF Grant No. ENG 7712239; NTIS Order
No. PB80-197825/NKS

The process of exploring to characterize or
define small scale properties of substrata at
construction sites provided the" focus of this
workshop. This volume contains the focal
challenge paper, 16 position papers re-
sponding to the challenge, discussion fol-
lowing the position papers, and a ranked
summary of research needs in site char-
acterization. Topics including exploration
contracts, use of probability and reliability,
development of appropriate geophysical de-
vices, need for standard test sites, use of
decision analysis, and three-dimensional
isplay drew considerable attention. Dis-
cussions and position papers were grouped
(1) Design and
Analytical Needs for Site Characterization;
(2) In Situ Contact Sensing and Laboratory
Testing; (3) Site Representation and Ex-
ploration Decisions; and (4) Remote In Situ
Sensjng.

1385 Static and Quasi-static Seismic Analysis of Buried
Pipelines (Seismic Vulnerabillty, Behavior and Designof
Underground Piping Systems) Technical Report No. 11;
NSF/RA-800157; Rensselaer Polytechnic Institute, Depart-
ment of Civil Engineering; Wang LRL; June 1980; 116 p;
NSF Grant No. PFR 7815856; NTIS Order No., PB81-
103202/NKS . '

Curréntly available static and ‘quasi-static
analyses for the seismic response behavior
of buried pipelines are summarized to

eypluate the adequacy of existing pipelines ~

and to aid in the design of future systems.
The analyses employed include the upper
bound--both simplified and_  quasi-static
approaches; static-beam on elastic and
elastic-plastic foundation models; and quasi-
static elastic and elasto-plastic analyses.
Upperﬁound analyses are simple but con-
servative, and the bounds are used as a
basis of normalization of results. Static
analyses are a higher, level of analysis,
while quasisstatic analyses constitute the
highest level examined. Results, indicate
that: (1) the seismic response behavior of
buried pipelines is controlled by ground
displacement characteristics, not by ground

. accelerations; (2) pipe strain and relative

joint displacements are jointly taken up by
the imposed earthquake bound displacement;
{3) responses are larger under softer soil

¢

conditions; (4) responses are higher *when
there is no slippage between soil and pipe;
and (5) a longer pipe segment produces
high pipe strain and, larger relative joint
displacement for segmented pipelines.
1386 Tsunamis (Proceedings of the National Science
Foundation Workshop, May 1979); NSF/RA-790530; Tet-
ra Tech, Inc.;: Hwang LS, Lee YK, Editors; May 1979; 317 p;
NSF Grant No. PFR 7805646; NTIS Order No. PB81-
116436/NKS

The, purpose of this workshop was to pro-
vide a forum for a critical review of the
status of tsunami researdn. The program
sessions offered presentations to analyze six
main topi&s: tsunamigenic earthquakes;
tsunami generation; tsunami propagation;
coastal transformations and terminal effects;
numerical aspects of tsunami modeling; and
¢oastal protection. Each review served as a
focus and guide for further discussions by
workshop participants. Following- the pro-
ceedings of the workshop, a report by the
Tsunami Research Advisory Committee is
presented. A subject outline, a summary of

- fertinent discussion and recommendations,

and suggestions for future action are in-
cluded.

1387 Water Quality Modelling of Mine Acid Drainage,
Wafer Resources and Envifonmental Engineering
Resgarch Report, Interim Report; NSF/RA-790578; State
University of New York at Buffalo, Department of Civil
Engineering; Uchida A; August 1979; 228 p; NSF Grant No.
ENG 7715365: NTIS Order NO. PB81-105827/NKS

Two steady-state, one-dimensional water
quality models applicable to the streams re-
ceiving mine drainages are presented. The
first model assumes chemical characteristics
of the stream waters to be represented by
the system of agueous carbonate-sulfate
equilibria. The exchange of carbon dioxide
across the air-watér interface was assumed
to be the only significant sink-source of
inorganic carbon. Essential aspects of the
model were tested in "a bench-scale labora-
tory experiment. A comprehensive model is
then presented which takes into considera-
tion kinetics of ferrous .iron oxidation,
growth -and decay of ,iron-oxidizing bac-
teria, and interfacial exchanges of oxygen
and carbon dioxide, as well as chemical
precipitation-dissolution reactions. The
aqueous chemica) system is modelled for 42

species that are ‘commonly present in mine

drainage waters.
e

1388 Wind Climate, Proceedings of the Workskop (Asher
ville, North Carolifia, November 12-13, 1979); NSF/RA-
790495; Texas Tech University, Institute for Disaster Re-
search; Mehta KC, Editor; 249 p; NSF Grant No. PFR
7906294; NTIS Order No. PB80-218290/NKS

All aspects of wind data systems were pre-
sented' in papers by 24 metegrological and
engineering professionals. The workshop
had several objectives: (1) to illustrate
application . of win# data; (2) to review
available wind data, its. quality.and limijta-

e
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tions; (3) to discuss ways of modeling and
characterizing the wind climate from meteor-
ological data; and (4) to deliberate, needs
and areasy of improvement -in acquiring
meteorological data for climate description.
Specific papers concerned applications of
wind data and the definition of needs, wind,
collection and storage of meteorological ddta»
by the Forest Sernvice, data collection and®
storage by the National Climatic Center,
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wind data from con\(ehtjonal measurement
systems, and adjustment and apalysis of
data for regional wind energy assessments.
Also discussed were climatic modeling and
wind data, analysis”-with respect to modeling
and wind climate, estimation ~of extreme
speeds in mixed wind climates, meteotrologi-
cal tower data* archiving at the Boulder
Atmospheric Observatory, and climatology of
tornado parameters.
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*1389 ACE—Analysis of Critical Elements for the Seis-
mic Evaluatioo of Existing Multistory Repidential Build-
ings; Program Number: 46-1178: NSF/RA-771084: S.B.
Barnes & Associates: |:H. Wiggins Company: Pinkham
CW. Hart GC; NSF Grant No. PFR 7720667«

A methodology is presented for evaluating
the need to upgrade existing buildings by
identifying items requiring strengthening or
repair, ‘and then by verifying the adequacy
of rehabilitation. This evaluation is given

structural elements in a. building. The
determination of this behavior requires an,
analysis of the structural respogse of the
building to prescribed forces. An analyt-
ical model of the building is d fined with
data collected from a field inspe’?:eti‘of the
building, original structural calculations and -
drawings, text records, and tests of the
existing Building materials. The Uniform
Bullding Code (UBC73) serves as the basis
for  calculations made, with "the analytical
model.

. RS
.

*1390 ADAP—Static and Dynamic Analysis of Arch Dams;
Program Number: 16-1273; NSF/RA-K-73-189; University
of Califorma. Department of Civil Engineering: Clough.
RW. Raphael JM. Mojtahedi S: June 1973: NSF Grant No.
PFR 7720667 Tt .

ADAP is a finite element program capable of
performing linear static and dynamic an%ly-
sis of arbitrary arch dam-foundation sys-
tems,  Most of the ‘logical features and
many of the sub-routines of the computer
program "SAP" are utilized. Special fea-
tures associated. with preparation of input
data are incorporated to make it more suit-
able for arch_dam analysis. Three different
element types included:in the program are
considered to be the most suitable in this
application. The program s organized in
such a way that new elements can be
included in it easily. A finite element mesh
‘is automatically generated from a minimum
amount of _input informaton. In . each

. .problem any Bne of the following types .of

>

{AFullToxt Provided by ERIC

ERIC - <

analysis can be requested: (1) static
analysis; (2) evaluation of natural frequen-
cies and mode shapes; (3) response history
analysis; and (4) response spectrum analy-
sis, The program has been coded in FOR-
TRAN IV and can be used on' the CDC
6400, 6600, and 7600 computers. -

1391 ANSR-1—General Purpose Program for Aoalysis

of Non-Linear Structural Response; Program Numbér; 32- -

976: NSF/RA-K-75-203; University of California. Depart-

, ment of Civil Engineering; Mondkar DP, powell GH:

December 1979; NSF Grant No. PFR 7720667

.- -*

ANSR is a general purpose computer pro-"

gram for static and dynamic analysis of -

nonlinear structures incorporating discrete
-finite elements. Each node may possess up
to six degrees of freedom. -Static loads are
applied+ in a series of load increments, each
specified as a linear combination of static
force patterns. This feature permidg appli-
cation of non-propgrtional loads. ynamic

*For ord ring Informdtion, see Appendix B.'
'rSeg:als ehtry 1375.
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loading may consist of earthquake ground,

accelerations, time-dependent nodal loads,
or prescribed initial values of nodal veloci-
ties and accelerations. The finite elements
available are a three dimensional truss ele-
men® which may yield in tension or buckle
elastically in compression; and a two dimen-
sional 4-to-8 node finite element for plane

stress, plane strain, and axisymmetric
analysis.  Large displacements may be
included. fhe material may be splecified to -

be isotropic linearly elastic, orthotropic
linegrly elastic, or isotropic elastic-perfectly
plastic with the wvon Mises yield_ function.
Nonlinéarities are introduced at the element
level only, and may be due to large dis-
placements, large strains and/or nonlineap
materials. - The program is written in FOR-
TRAN IV for the CDC 6400/6600/7600.

*1392 ANSR-1: INEL2 and INEL3—Three Dimensional
Inelastic Frame Elements; Program Number: 53-1179:
NSF/RA-780895: University of California, Department of
Civil Engineering: Riahi A. Row DG. Powell GH: August
1978: NSF Grant No. PFR 7720667

This program combines ANSR,.
computer program for static and dynamic
analysis of nonlinear structures, whh _two
elements: (1) INEL2--a beam-column having
two dimensional stiffness and yield charac-
teristics " intended, primarily for modelling
beams; and (2) INEL3--a beam-column which
has three-dimensional stiffness and vyield
characteristics. It can be used for model-
ling columns in which biaxial bending
effects may be important and also for
structures such as elevator shafts. Both
elements assume that inelastic behavior _is
concentrated in plastic hinges at the ele-
ment ends. For INELZ2, the plastic. hinges
are affected by moment in the principal
bending plane only, or by this moment
interacting with axial force. For INEL3,
the plastic hinges are affected by bending
moments about both axes, axial force, and
torsional moment. Allowance has been made
for rigid floor diaphragms by means of a
“slaving" feature incorporated intp both
elements- at. the element level, because
ANSR-1 cannot accougt for slaving at the
nodal level. Both eléments also allow for
rigid end 2zdnes and for initial element
actions. . *

*1393 APOLLO ... . Analysis of Potential Liquefaction of

"Soil Layers for One Dimensional Seepage; Program

Number: 50-0779; NSF/RA-780898; University of Cali-
fornia, Department of Civil Engineering; Martin PP, Seed
‘HB: October 1978; NSF Grant No. PFR 7;20667

APOLLO incorporates a simplified pro-
cedure «for :one dimensional analysis of
generation and?® dissipation of pore water

a general

pressures in- a sand deposit due to seisfjc

excitation- The method of liquefaction
analysis is outlined by determining (1)
dynamic response of the soil deposit under

investjgation; (2) equivalent uniform cyclic.

stress, equivalent number of uniform stress
o
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cycles, and effective period of each cycle
representing the induced history for each
depth in the soil profile; (3) relationships
between applied cyglic sheer stregses and
number of stress cycles required to produce
a condition of initigl liquefaction under
undrained conditions from cyclic load tests;
(4) number of stress. cycles required to
cause initial liquefaction; (5) rate of pore
pressure build up for each elemental layer
of the deposit; (6) corresponding values of
the coefficient of consolidation for the dif-
ferent layers from a knowledge of the
coefficients of permeability and ‘compres-
sibility of the soil layers; (7) the governing
differential equation for ‘the kpown yvalues
of soil characteristics, pore pressure gener-
ation expressions and boundary conditions.
The program is used to solve this equation
by an implicit® finite difference method.

3
1394 ASHSD2 . . . Dynamic Stress Analysis of Axisym-
metric Structures under Arbitrary Loading; Program
Number: 25-975: NSF/RA-K-69-003: University of Califor-
ﬁnnepartment of Civil Engineering: Ghosh S, WilsenEL,
ptember 1989: Revised October 1974: NSF Grant No.
“PFR 7720667

This program evaiuates the time dependent
displacements and stresses of complex axi-

@eymmetric structures subjected to any arbi-

trary static or dynamic loading - or base
acceleration. The three dimensional axi-
symmetric continuum_!s represented as-an

axisymmetric thin shell or a solid of revolu- ‘

tion or a combination of both. The axi-
symmetric shell is discretized as a series of
frustrums of cones and the solig of .revoly-
tion as triangular or quadrilateral toroids
connected at their nodal point circles. The
program can solve five cases of loading:
dead load; arbitrary static Ioaq; arbitrary
dynamic load; and harizontal and vertical
component of earthquake acceleration record
applied Xt the base of the “finite element
model. Arbitrary loading is first approxi-
mated by a Fourier series with a finite
‘number of terms. After solving for the
response of all: the Fourier terms, their
contributions are summed up to obtain the
total response. Written-in FORTRAN 1V for
cDC 6000 series computers, ASHSD2 uses
dynamic storage allocation. A separate
version of the program for static analysis
only (ASHSAB) centains in-core as well as
out-of-core equ‘a7tion solvers.

*1395 CAL...Computer Anslysis Language for the Static
and Dynamic Analysis of Structural Systems; Program
Number: 37-1178: NSF/RA-771085; University of Califor-
nia. Department of Civil Engineering; Wilson EL; January

.~ 1977, revised November 1978; NSF Grant No. PFR 7720667
i

CAL is a matric interpretive'language and a
small capacity .structural analysis program.
It can be considered as a replacement for
the program’ SMIS. The present version
has three different elements - 3D truss, 3D

beam, ‘and 3 to 8 npde plane stress isopar--

ametric element. Dynamic analysis can. be
$™Por ordering Informatlon, see Appendix B.
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performed by either the step-by-step or
mode super-position method. ~The prugram
is written jn FORT,RAN |V, has run on the
CDC 6400 and is designed to run on mini-
computers with a minimum of modifications.
P\t contains over 40 3subroutines which can
be used within CAL in the development of
other programs. Some of these are print-
ing, plotting, addition, subtraction, multi-
plication, inversiori, solution of equations,
submatrix manipulation, eigenvalues and
vectors, step-by-step solution of the
dynamic ' equilibrium “eqoations and genera-
tion of elemeny stiffness and mass matrices.

*1396 CHARSOIL. . . Characteristics Method Applied to
Soils; Program Number: 19-674: NSF/RA-K-74-188: Um-
versity of Michigan; Streeter VL, WylieEB. Richart FE Jr:
March 1974: NSF Grant No. PFR 7720667

CHARSOIL is an appiication of a method for
calculating one-dimensional dynamic behavior
of soils. A constant thickness 2zoned soil
may consist of layers each having specific
propertieg--shear modulus, density, maxi-
mum shearing strength, and visco-elastic
coefficient. Underlying the soil 1s a rock
base which may be horizontal or .inclined.
Dynamic excitation of the soil is introduced
at the" rock-soil interface by shearing
stresses produced by rock motions. At the
upper surface of the soil a slab may be
included to simulate the dynamic (nfluence
of the weight of a building. Response of
the soil can be evaluated on the basis of
elastic, viscoelastic, or nonlinear soil
behavior and plastic slip can be included.

*1397 CUMLIQ . . . Evaluation of Potential for Liquefac-
tion of a Soil Deposit Using Random Vibration Proce-
dures; Program Number: 20-674: NSF/RA-K-74-189:
Dames & Moore: Donovan NC: June 1974: NSF Grant No,
PFR 7720867

This program consists of a main program
(MAIN), and two subroutines (STODAM and
PLOTP). Originaily déveloped for use in
seismic design work for the Trans-Alaska
Pipeline, its purpose is to estimate the
‘potential for seismic liquefaction using
known field and laboratory data of soils in
combination with general statistical para-
meters of earthquakes. It ig designed to
perform the operation. according 1o the
mathematic procedure described in the Pro-
ceedings of the First International Confer-
ence of Applications of Statistics and
Probability to Soil and Stcuctural Engineer-
ing, Hong Kong, 1871, pp. 514-535. The
sequence of operations is provided.,

v *1308 DAEM. .. Detalied Analytical Evaiuation Method

for Natural Hazards Evaiuation of Existing Buiidings;
Program Number: 31-976; NSF/RA-K-75-204: National
Bureau of Standards, Center for Building Technology; |.H.
Wiggins Company: S.B. Barnes and Associates; Culver CG,
Lew HS, Hart GC, et al; January 1975; NSF Grant No. PFR
7720867

DAEM provides the basic tools for evalua-
tion of potential damage to buildings due to

) :-38 y ’ ,
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earthquake, wind, and tornado. Environ-
mental data are provided along with the
program describing the seismic and wind
activity for the entire continental United
States, Alaska, and Hawaii. Historically
based tornado activity for the continental
United States 'is also included. With these
data, the program will compute -the ground
velocity spectrum for any given building
site in the country. Algorithms for com-
puting damage are based on the assumption
that the percentage of damage varies con-
tinuously with key response parameters.,
The forms of damage distribution curves as
functions of response are also built into the
program. .

1399 DOT . . . Determination of Temperatures DETECT
. «. Determination of Temperatures in Construction;
Program Number: 33-976: NSF/R A-762086; University of
California, Department of Civil Engineering: Polivka RM.,
Wilson EL: Jufie 1976: NSF Grant No. PFR 7720667

DOT is a finite element heat transfer anal-
ysis program for both linear and nonlinear
two-dimensional * planar and axisymmetric
heat conduction problems. Material non-
linearities _ such as temperature-dependent
¢ conductivity and specific heat are consid-~
ered as well as nonlinear radiation boundary
conditions for the case of structures ex-
posed to a fire environment. Structures to
be analyzed may be composed of a number
of different firite elements. Both the DOT
and DETECT programs are capable of ana-
lyzing (a) time-dependent nodal tempera-
tures and/or heat flux specifications; (b)
convective surface heat transfer specifica-
tions where the convection coefficient may
be temperature dependent and the environ-
mental temperature can vary with time; and
(c) time-dependent internal heat generation.
Additionally, the DOT program can analyze
nonlinear  radiation boundary conditions
where the environmental temperature may be
time dependent. 'The programs are written
FORTRAN IV with an in-core equation
solver and dynamic allocation for all .major
arrays in blank COMMON. . ’

°1400 DRAIN 2D: EL9 and EL10-Hysteresis Models for
Steel Members Subjected to Cyciic Buckling or Cyclic
End Moments and Buckiing; Program Number: 49-0478:
NSF/RA-780897; University of Michigan, Department of
Civil Engineering: Jain AK, Goel SC; Desember 1978; NSF
Grant No. PFR 7720887

Elements EL9 and EL10 are-general purposeq
programs for steel members subjected to
cyclic buckling, or cyclic end moment-
buckling, respectively. .EL9 incorporates
the hysteresis behavior of primarily axially
loaded steel bracing members. The hyster-
esis model accounts for increase in member
fength, and reduction in compressive'
strength with number of cycles. .EL10 is-a
combination of beam-column. element (EL2)
and buckling element- (EL9). This element
considers the interaction between the end
moment$ and axial force in the beam=-column

*For ordering information. see Appendix J.
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component EL2, the axial force being deter-
ed by the buckling element EL9. iIn this
rulation, the flexural stiffness is
assumed to be independent of the axial
force. .

&

*1401 DRAIN-2D ... Inelastic Dynamic Response of
Piane Structures; Program Number: 14-875;: NSF/RA-K-
73-170; University of California, Department of Civil En-
gineering: Kanaan AE, Powell GH: September 1973; Re-
vised August 1975; NSF Grant No. PFR 7720667

The program determines the dynamic
response of inelastic two-dimensional
structures  of  arbitrary configuration
resulting from earthquake-type ground
motions: Independent  horizontal ~and
vertical excitation may be specifiéd, but
out-of-phase support motions cannot be
considered. Static loads may be applied to
the structure prior to the application of the
dynamic loading, but behavior under static
load may be inelastic. The structure may
be composed of elements of a variety of
types, each having a different behavior
pattern and yielding characteristics. Five
different elément types have been_incorpo-
rated: truss; beam-column; shear (infill)
panel; semi-rigid connection; and degrading
stiffness R/C beam. The program is struc-
tured to permit new elements to be added
with a relatively small amount of coding
effort. It is written in FORTRAN IV with
dynamic storage allocati for major arrays
in blank COMMON.

*140,3 DRTABHS (DRAIN-TABS) .. . Ineiastic Earthquake
Respanse of Three-Dimensional Buiidings; Program
Number: 36-0677: NSF/RA-762087; University of Califor-
nia. Department of Civil Engineering: Guendelman R,
Powell GH: October 1978: NSF Grant No. PFR 7720667

This program determines the inelastic
dynamic  response of three-dimensional
buildings of essentially arbitrary con-
figuration due to ground motions. Two
independent horizontal motiofts plus vertical
motion may be specijfied. Out-of-phase
support motions cannot be considered.
Static loads may be applied to the structure
prior to the application of the dynamic
loading, but the behavior under static load
must be elastic. Five different element
types have been incorporated in the pro-
gram: (1) gruss; (2) beam-column; (3)
infill panel; (4) semi-rigid connection; and
(5) beam_ with degrading stiffness. The
program is written in FORTRAN IV, but is
subdivided into overlays in order to reduce
core storage requirements. ’

*1403 EAD ... Earthquake Anaiysis of Dams; Program
Number: 01-573: NSF/RA-K-70-008: University of Califor- *
nla. Department of Civil Engineering; Chopra AK. Chakra-
barti P; Septgmber 1970; NSF Grant No. PFR 7720667

E:I{QD is a general, program based on the
fthite element method of analysis of linearly
elastic dam cross-sections subjected to
earthquakes. It is applicable’ to the anal-
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ysis of concrete dams asy well as earth
dams. The program determines the elastic
dynamic response (displacement, accelera-
tion, and stress) of dams to earthquake
ground motion. ® Both horizontal and ver-
_tical. components of ground acceleration are
inciluded. Mode shapes and frequencies are
also computed. Static effects of self-weight
as well as hydrostatic pressure may be
included. The program is written in FOR-
TRAN IV. Core storage,is dynamically
allocated so that maximum problem siZe
depends on the computer core storage
capacity. The storage required for any
particular problem depends on the number
of nodes, number of elements and elements'
connectivity  (bandwidth  of  equilibrium
equations).

*1404 EADHI ... Earthquakeq Analysis of Gravity Dams_

¢ Including Hydrodynamic Interactién; Program Number:
13-873: NSF/RA-K-73-171: University of California. De-
partment of Cjvil Engineering: Chakrabarti P, Chopra AK:
May 1973: N3¥ Grant No. PFR 7720867  * .

This program .determines the earthquake
response of gravity dams including dynamic
interaction effects of water in the reser-
voir. The problem is treated as two dimen-
sional, considering horizontal and vertical
components of earthquake ground motion.
Material behavior is assumed to te linearly
elastic. In the analysis the dam is repre-
sented -as a finite element ‘system, and
water in the reservoir is jreated asg"a con-
tinuum of infinite length ¥in the "upstream
direction governed by the wave equatiofi.
The effects of the compressibility of water
on the dynamic response are included. The
analysis is performed in the frequency
domain, first obtaining the frequency
responses and then synthesizing them by
Fast Fourier Transform procedures to
obtain responses -to arbitrary ground
motion. The pregram is_swritten in FOR-
TRAN IV arid was developed on a CDC
6400, It can be executed on other com-
puters with minimal changes.
*1405 EATSW . . . Earthquake Response of Axisymmetric
Tower Structures Surrounded by*Watgr; Program Num-
ber: 17-274; NSF/RA-K-73-172; University of €alifornia,
Department of Civil Engineering; Liaw C-Y. Chopra AK:
October 1973: NSF Granf No. PFR 7720667

EATSW .determinas the elastic
response of .axisymmetric towers partially
submerged in water to earthquake_ ground.
motion. It can evaluate the response to two
perpendicular  companents of horizontal
ground motion. The program is based on a
sub-structure analysis procedure in which
the tower is treated as an axisymmetric
finite element system and the surrounding
water as a, contipuum if the structure-water
iferface is cylindrical, but as a finite ele-
ment system otherwise. Displacements of
he: tower are presented as a superposition
of Ahe first few mode shapes of the tower
with no surrounding water. The terms,

*Fot'otdering information. seé¢ Appendix B. -~

dynamic *

associated with hydrodynamic interaction in
the model’ équations of motion are deter-
mined by sdlving the Laplace equation,
governing ethe dynamics of incompressible
fluids, subject ‘to appropriate boundary
¥ conditions.” For cylindrical towers these
solutions are obtained as expiicit mathe-
matical solutions of the boundary value
problems; whereas they are obtained by the
finite element method in cases of towers
with . non-cylindrical outside surface. The
response to earthquake ground motion is
determined by step-by-step integration of
the equations of motion., The program is
written in FORTRAN 1V and was developed
on a CDC 6400. ¥ can be executed on
other computers with minimal - changes.

*1408 EMOI. . . Extended Matrix Operation Interpreter;
Program Number: 34-04477; NSF/RA-771086; University
of Colorado at Denver. Civil & Environmental Engineering
Department: Mays JR; January 1977: NSF Grant No. PFR
7720867 T

EMOI s a majokextension of the FORTRAN
IV program SMIS which demonstrates the
following characteristics: (1) An interpre-
tive system should be usable by students
with minimal knowledge of programming
Janguages (BASIC, FORTRAN, etc.); (&) It
should be used as a tool
step-by-step procedures leading to a com-
plete salutiop. (3) SMIS maintains its use
as a general matrix interpretive system but
has commands ‘which allow matrix operations
Ppeculiar to the area of structural analysis
by the direct stiffness method (both static
and dynamic loading); (4) The system is
programmed - such that additional symbolic
commands could be easily added
library as the need arises.

*1407 EQRISK ... Evaluation of Sites for Earthquake
Risk: Program Number: 43:1277; NSF/RA-762088: u.s.
Geological Survey: McGuire RK: January 1876; NSF Grant
No. PFR 7;20887

EQRISK is a computer program for the

sevaluation . of earthquake risk at chosen
« Sites. Seismic “events are considered as
point sources; their occurrence in space is
definéd 'by the user. _A variety of para-
meters may be used to quantify) ground
shaking, such as peak ground ac eleration,
velocity, displacement, Modified Mercalli
intensity, spectral velocity; etc. A
attenuation function must be specified b
the user, and may be in analytical form o
tabular form. Output gjves,k annual risk
(probabilities of equalizing or exceeding
for chosen values of the parameter value
for pre-selected risk levels, Output' i
easily obtained for sites on a grid; thus thy
program is suitable for seismic mapping:
Cartesiap or longitude-iatitude coordinates
may. be used. Several sets of information
are required to run the program. The
ground motion. parameter must be deter-
mined, and values for risk evaluation must
be specified.

.
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1408 ETABS . . . Extended Three-Dimensional Analysis
of Building Systems; Program Number: 24-675; NSE/RA.
K-75-205; Umversity of California, Department of Civil
Engineering: Wilson EL. Hollings JP. Dovey HH: April
1975: NSF Grant No. PFR 7720667 _° LT

ETABS is desigmed to«perform linear struc-

*tyral analysis of frame and shear wall
* #8Uildings subjected to both *static and
earthquake loadings. The, building is

idealized by a system of independent frame
and shear wall elements injercqnnected by
floor diaphragms which are rigid in their
own plane. Three independent vertical and
two lateral static loading conditions are
The static loads may be combined
with a  lateral earthquake input that is
,specified either as an acceleration spectrum
ground | acceleration
record. Three dimensional mode shapes and
frequencies are evaluated. The program is
FORTRAN

COMMON *

1409 EXCEMTANK . .. Response of Empty Cylindrical
Ground Supported Liquid Storage Tank to Base Excita-
fion; Program Number: 28-476: NSF/RA-K-75-206: Umiver-

“ sity f Massachusetts. Departmentof Civil Engineering; *

Shaaban SH. .N4sh.WA: Augus? 1975; NSF Grant No. PFR
7720667 ) . .

’
. 'The.elastic response of an empty cylindrical

tank with vertical axis and supported on_a
rigid base slab is developed for arbitrary
horizontal  siab: excitation, The shell
behavior i$ governed by\:'t Sanders'’ small
displacement relations. Solution is effected
through employment ;of -2 finite element
approach based upon: ring-shaped eiements
extending. from tank. bottom 'to tank top.
Two.' main programs: are employed. The
first is a free vjbratfon program; .it
extracts eigenvalues and natural modes of
the rsla‘b-;upported tank. The second is a
respense program; It partitions the mass
and stiffneds matrices developed in ‘the first
program, “then appl¥és modal analysis after
retrieving .stored 'modes and associated
frequencies from the first main program.
The moda!l analysis leads to tanks response
to either deterministic ground acceleration

', pulses or earthquake records. P
b J <

v e ‘
*1410 EXDOMTANK—Selsmic Response of a Domed

Cylindrical Liquid Storage Tank; Program Number: 55-

0880: NSF/RA-780899: University of Massachusetts,

Department of Civil Engineering; Balendra T, Nash WA;,
May 1978: NSF Grant No. PFR 7720867

This- system is a cylindrical storage tank,
ground supported, coveted by an axisym-
metric dome, and filled within the tylindri- -

=¥ ‘cal portipn to an arbifrary depth with a

perfect liquid, It is' desired to determine
the _ elastic responsg of the coupled elastic
tank-llquid’ system to , arbitrary horizontal
excitation, of the rigid base slab.- The shell
behavior is governed by linear smalf
displacement relatiofs. " A solution_requires *

, '+ a finite element approach based upon use of

*For ordering in&r;rmation, see Appendix B,

IV with dynamic ,
- storage allocation for major arrays in blank

ring-shaped elements extending from the
base of the cylindrical portion to the apex
of the dome. Rectangular elements charac-
terize the liquid. The bottom of the tank
is assumed to be rigidly clamped to the
base slab. Continuity is enforced between
the: top “of the cylinder and the dome.
Alternately, it is possible to consider a

cylindrical tank having no dome. In that
case, 'the tank top may have boundary
conditions of simple support, complete

fixity, .or be free.
are utilized to
response. They detérmine:

Four separate programs
calculate the system
(1) stiffness

and mass matrices of the shell of revolu-

~

tion;
frequencies and mode shapes; and (4) nodal
displacements, force, and moment resultants.
The programs vyield time-dependent values
9( significant displacements and stresses in
tank and dome. ‘

*1411 FIRES-T3 . . . Fire Response of Structures—Ther-
mal—Three Dimensional Version; Program Number: 52-
0979: NSF/RA-771087: Universily of California. Depart-
ment of Civil Engineering: Idir}g R. Bresler B, Nizamuddin
Z: September 1977:-NSF Grant No. PFR 7720667

This program evaluates the
distribution history of structures in fire
environments. ‘There are options for
fully  three-dimensional solids, two-
dimensional cross-sections, and structures
in which heat flow s one-dimenstional. The

program’ also permits the use of one-, two-,"

and threedimensional elements in the same
structure. Structures  may .consist of one
material, or may be composites such as
reinforced concrete. The heat flow problem
is modeled%in FIRES-T3 by the heat con-
duction boundary value problem. These
equations are non-linear because of the
temperature dependence of the thermal
properties of structural materials and the
heat transfer mechanisms associated with
fire environments. The solution technique
used in the program. is a finite element
method coupled with time-step integration.

*1412 FTAP ... Fault Tree Analysis Program; Program
Number: 47-0379; NSF/RA-790677; University of Califor-
nia, Operations Research Cenler: Willie R; March 1979:
NSF Grant No. PFR 7720667 2

FTAP is a general purpose program for
deriving minimal reliability cut and path set
families from the fault tree for a complex
‘system. The program is well-suited to
nearly all fault tree applications. An input
fault tree may specify ‘the system state as
any ‘ogical function of ,subsystem or compo-
nent.state variables or complements of these
vdriables. FTAP offers the flexibility of
several distinct methods of.-generating cut

set families? can also identify certain
su stems as system modules and provide
collection of- minimal cut set families that

essentially express the system .state as a
function of these modules' state variables.
Another featyre allows a useful subfamily to
be obtained when the family of minimal cut

O

(2) added mass of the fluid; (3) .

temperature

4
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sets or prime implicants is too largé to be
found in its entirety. Finally, the analyst
can modify the input fault tree«in wvarious.
ways by declaring state variables identically
true or false, FTAP is written almost
entirely in FORTRAN. AsSembler routine
packages are supplled for CDC 6600/7600
and I8M 360/370 series machines.

*1413 GADFLEA ... Analysis of Pore Pressure Genera-
tion and Dissipation During Cyclic or Earthquake Load-
ing; Program Nuthber: 44-0678: NSF/RA-762089: Univer-
sityof California. Departmentof Civil Engineering: Booker
JR. Rahman MS, Seed HB: October 1976; NSF Grant No.
PFR 7720667

In this finite element, program, the pore
pressure generatmg effects of CYCIIC loading
are incorporated into a dissipation analysis,
by the introduction of a source term, under
one-dimensional conditions. GADFLEA has
been used to analyze a wide range of
problema such as (1) the generation and
dissipation of pore pressure in Jhorizontally
stratified soil deposit subjected to earth-
quake loading, (2) the use of gravel drains
to stablize potentially liquefiable - soil
deposits, (3) the generation and digsipation
of pore pressure in earth and rock- fill dams
subjected to earthquake loading, '(4) the
generatuon and dissipation of. pore pressure
in marine deposits sub;ected to wave action,
and (5)°the potential for’ liquefaction under
off-shore structures subjected to storm
. loading. .

1 N
)

*1414 LASS2 . . . Liquefaction Analysis of Saturated Soil
Deposits; Program Number: 40-1077: NSF/RA-771088;
University of Illinois dt Urbana-Champaign; Department of
Civil Engineering: Ghaboussi J. Dikmen SU: June 1977: °
NSF Grant No. PFRf7720867 "

LASS2 is for.-the analysis of seismic
response and liquefaction of horizontally
layered saturated solids. <The saturated
soil below water table is modeled as a
cdupled two phase medium with_solid gran-
ular .'skeleton and pore water as the con-
_ stituent materials. Coupling between these
two phases is taken into account. The pore
water is allowed to flow with respect to
granular solid and this process is assumed
to be governed by Darcy flow law with the
coéfficient of permeability” as the material
constant. Abdve the water table, sqil is
modeled as one phase solid. A nonlinear
material model is used in the program which
includes yielding, failure, volume change
characteristics, cyclic effects and criteria
for initial* and final liquefaction, Two dif-
ferept material - models are used for the
behavior of .'soil before and’ after initial
liquefaction. ,
*1415 LASS-III—Saism}c Response and Liquefaction of
Layered Groukd Uiider Multi-Directional Shaking; Pro-
gram Number:. 54¢0780; NSF/RA-780678; University of
Hlinois at Urbana-Champaign; Ghaboussi J, Dikmen SU.
July 1979: NSF Grant No. PFR 7720867 .

LASS-IN is for apalysis of sejsmic -response
*For ordering information, sée Appendix B. ,
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and liquefaction of horizontally layered
ground  subjected to  multi-directional
shaking. The saturated sand helow the
water table is modeled as a coupled two
phase medium. The two phases arg the
porous deformable granular solid and the
pore water. A nonlinear material model is

used {0 represent the behavior of sand
under cyclic bi-axial shear stress. A ver-
tical column of the horizontally layered

ground is divided into a number of layer
elements. At each nodal plane separating
two adjacent layer elements there are four
displacement degrees of freedom: three
components of dlsplacemént of granular solid
and the vertical dlsplatement of pore water.
The stress state for the solid portion con-
sists of two horizontal shear stresses and
effective pressure. . Effective pressures at
each element are monitored for initial lique-
faction and compilete liquefaction. When the
liquefaction criterion is satisfied the element
properties are modified accordingly. After
the earthquake occurs, the program pro-
vided an option for analyzing dissipation of
pore pressures.

*1416 LAYER ... Deconvolution of Surface Accelero-
grams for Horizontally Stratified Soil Layers; Program
Number: 22-275; NSF/RA-K-71-054; University of Califor-

ma; Rukos EA; May 1971; NSF Grant Nv\ PFR 7720667
e »

Stratified soil deposits can be idealized as
one-dimensional wave systems when under-
going_ either horizontal or vertical motion.
computation of the ground
surface ‘accelerations given the input record
(at bedrock or as an incoming wave from
the underlying half space) is a well known
procedure. It is the purpose of this pros
gram to solve the inverse problem, that is,
the computation of the incoming earthquake
accelerations from prescribed surface strong
motion earthquake records. The soil model
considers only shearing deformations and is
restricted to horizontally stratified soil
layers. ., Equations of free vitbration are
integrated numerically to obtain the wave
propagation effects. The accuracy of the
numerical integration scheme is assessed by
comparison of the numerically integrated
response of an undamped system with the
"exact" result® obtained from the one-
dimensional wave equation.

*1417. LUSHZ ... Complex Response Analysis of Soil-
Structure Systems by the Finite Element Method; Pro-
gram Number: 21-874; NSF/RA-K-74-190; University of

lifornia, Department of Civil Engineering; Lysmer ], ©

Udaka T. Seed HB. et al; July 1974; NSF* Grant No. PFR
7720887

This proﬁ?m finds the complete respanse of
a plan ite element modéel representing a
- spilstructure system. ‘If differs froh more
conventional finite element programs in that
it takes into- accdmt- the strong nonlinear
effects ,which occur in soil masses subjected
to strong earthqudke motions. This s
achieved by a combination of an equivalent
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linear method "and the complex response
method. The latter method makes it possible
to work with different damping in each
element and to consider higher frequencies
than most. other methods of dynamic analysis.
LUSH .2 is written in "FORTRAN IV and has
been test run on CDC 6400, .CDC 6600;
CDC 7600 and UNIVAC 1108 computers.

*1418 MASH. . . Non-Linear Analysis of Vertically Prop-

agating Shear Waves in Horizontally Layered Deposits; -
Program Number: 51-0879; NSF/RA-780898: Unliversity of
California. Department of Civil Engineering: Martin PP,

Seed HB; October 1978; NSF Grant No. PFR 7720667

MASH is designed to solve the dyﬁamlc
response of a de'bosrt of horizontal soil
layers. A deposit is discretized into a
string of one-dimensional constant strain
finite elements with masses lumped .at the
nodes. An implicit formulation of the time-
stepping cubic inertia algorithm is used to
integrate the equations of motion. This
procedure .has been found to be advan-
tageous when . used with non-linear
materials. The soil material may be either
visco-elastic, or non-linear with rate inde-
pendent damping. The non-linear soil
model incorporated in the program is the
Davidenkov model, wherein stresses are
expressed’  as functions of  strains.
Laboratory measurement of the variation of
the secant modulus with cyclic strain ampli-
tude defines the parameters used in the
mode!l. The program is written in FOR-
TRAN V.

*1419 NONSAP ... A Structural Analysis Program for
Static and Dynamic Response of Nonlinear Systems;
Program Number; 18-474; NSF/RA-K-74-191; University of
California. Department of Civil Engineering; Bathe K].

Wilson EL. Iding RH: “February 1974; NSF Grant No. PFR

7720667

NONSAP is a finite element structural anal-
ysis program, for the static and dynamic
response of nonlinear systems. The pro-
gram is an in-core solver. Its capacity is
essentially determined by the total number
of degrees of freedom in the system. Al
structure matrices are stored in compacted
form,. i.e.,  only nonzero elements are pro-
cessed. The system response is calculated
using an incremental solution of the equa-

“tions of equilibrium with the Wilson or

Newmark _time mtegratuon scheme. Before
the. time integration ’is carried out, the
constanq structure matrices, namely the
linear effectjve .stiffness’ mastrnx, the linear
stiffness, mass and damping matrices,
whichever apphcable, and the load vectors
are assembled and stored on low-speed
storage. During the step-by-step, solution
the . linear effective * stiffness matriX is
updated for the nonlipearities in the sys-
tem. Thegefore, only the nonlinearities are,
dealt with in the time integration. The
structural systems to be analyzed may be
composed of a n‘umber of different finite
elements. . - \

*For ordering information. see Appendxx B.
[ * - s
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*1420 PSEQGN ... Artificial Generation of Earthquake
Accelerograms; Program Number: 05-573; NSF/RA-K-69-
004: University of California. Department of Civil En-
gineering: Ruiz'P, Penzien J: Marcil 1969: NSF Grant No.
PFR’7720667

PSEQGN produces digitized records

acceleration, velocity, and displacement
simulating those of earthquake ground
motion. Random  motion, having the”™
required properties of white noise, is
developed using a sequence of random
numbers. A function tq generate a random

number sequence must be available. The
random .motion is modified by an-:intensity-

time function to produce the bedrock
motion. Surface motion is obtained by
passing the bedrock motnon through a

second order linear filter.
line cbrrection is applied to the accelero-
gram to limit drift. PSEQGN is dimensioned
to handle 3000 output values (acceleration,
velocity, or dnsplacement) per accelerogram.
There is no limit to the numbér of acceler-
ograms that can be generated. . <
. . .

*1421 QUAD-4. .. Seismic Response of Soil Structures;
Program Number: 15-1073; NSF/RA-K-73-173;: University
of California. Department of Civil Engineering: Idriss IM.

Lysmer J. Hwang R, et al; July 1973: NSF Grant No. PFR ’

7720667 . s

This program evaluates the seismic response
of any soil deposit or earth structure using
a variable damping finite element procedure.
This analytical procedure permits the use of
strain-dépendent modulus and damping
values for each element in the finite element
representation of a deposit. It is an
improved means for the response analysis of
soil deposits 'Having considerable geometric
variations (such as banks and earth dams)
and having greatly varying material char-
acteristics (such as a soil-structure
system). In addition, 'the formulation of
the procedure allows incorporation of non-
linear stress-strain relationships through

' the use of equivalent {linear and strain-

.and the

dependent material * properties. The
‘equations of motion are solved by a direct
stepby-step numerical method.

vt i P
*1422 RCCOLA. .. Reinforced Concrete Column Analy-

sis; Program Number: 45-0578: NSF/RA-771089: Univer-
sity of California, Department of Civil Engineering: Mahin
SA: August 1977; NSF Grant No. PFR 7720667

RCCOLA will evaluate the general flexural
characteristics of reinforced concrete
cross-sections subjected to axial forces and,
uniaxial bending moments. The constitutive
relationships considered for. the concrete
and ' reinforcement are general, single-
valued functions of strain. Plane sections
are assumed to remain plane after defor-
mation, and bond slip between the concrete
reinforcement is disregarded.

“ These assumptions permit the. uniaxial flex-

-

ural characteristics of the monotonically-
loaded regions of the reinforced concrete
members to be estimated. An analytical

a3 .
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procedure based ‘on these assumptions is
used (1) to solve the equilibrium equations
for the bending moment and neutral axis
location giventhe axial lgad acting on the
section’ and tﬁe’ compression strain at its

extreme compression fiber, (2) to evaluate

the energy absorption characteristics of the
critical region, and (3) to assess the effect
of the shear ofh the member's ability to
develop its flexural capacity. The program
is written in FORTRAN IV. -

*1423 SAKE . Inelastic Analy:lln of R/C Frames to

Earthquakes; Program Number: 23-375: NSF/RA-K-74-~
© 182: University of Illigois: OtaniS: No;/ember 1974: NSF

Grant No. PFR 7720667 ° .

SAKE was developed to analyze the inelastic
behavior of a multi-story; reinforced con-
crete frame structure subjected to an
intense earthquake motion in one horizontal
direction. An equivalent.- spring model is
program =:to simujate the
inelastic flexural deformatjon of a member.
The analytical model recognizes stiffness
changes® caused by cracking of the con®

crete, yielding of the reinforcement, and’

stress reversals. Hysteresis rules for the
flexural behavior of a reinforced concrete
member under load reversals are adopted
after Takeda. In' addition to inefastic
flexural _deformation, a .deformation. caused
by bond slip of the longjtudinal reinfprce-~
ment within a joint core is considered,
represented by another inelastic rotational
spring. Step-by-step numerical integration
procedures -are used to gbtain the building
respénse. . '

s

.

+1424 SAR IV ... A Structuval Analysis Program for
Static and Dynamic Response of Linear, Systems; Pro-

gram Number: 11-474; NSE/RA-K-73-174} University of

California, Department of Givil Engineering; Bathe K],
Wilson EL. Peterson FE: June 1973; Revised April 1974;
NSF Grant No. PFR 7720667 :

SAP IV is a finite element structural analy-
sis program* for the static and dynamic
response of - linear three-dimensional sys~
tems. The ptrogram is written to analyze
structures which are idealized by ¢ombina-
tions of _structural element types. The
capacity of the problem ‘depends mainly on
the number of- finite element nodal points in
the system. There is no réstriction on the
number of element5, the number of load-
cases, and the number or bandwidth of the
sequations to be solvedi In a dynamic.
analysis the options are (1) frequency
calculations only, (2) frequency calculations
folowed by response history analysis, (3)
frequency calculations followed by response
spectrum, analysis, and (4) response history
analysis using step-by-step direct integra-
Despite large system -capacity, no
loss in efficiency is encpuntered in solving
smaller problems. The report describes the
fogical _construction of " jthe program,. the
dynamic high speed storage allocation, the
analysis, capabilities, the’ finite element

‘For::%?deking information, see Qppendlx B.

2

_ stiffness degrading model,

library and the numerical techniques used.

Sample analyses, with problem soldtions’
are provided. The program is written jn
FORTRAN IV. f

*1425 SEAWAVE ... A Model of Tsunami Generation

and Propagation; Program Number: .30-876! NSF/RA-K-
74-183; Tetra Tech, inc.: Brandsma M: 1974; Revised July
1976; NSF Grant No. PFR 7720667

SEAWAVE is a code which performs finite
difference solutions of the long=wave equa-
tions in spherical coordinates on a variable
depth’ -bathymetry. The* program was
designed to model the tsunami resulting
from the instantaneous vertical displacement
of the sea-floor caused by an earthquake.
SEAWAVE can be- easily applied to any
problem where the surface of a water body
of variable depth is deformed as an initial

condition. Matchéd ‘impedance ‘boundary
conditions  are - a%plied to any _open
boundaries the user may specify. The

program is written jn FORTRAN IV and was

developed on a CDC 6600 computer. It has
been useéd extensively’' on CDC 7600
computers.

.

1426 SHAKE . .~ Earthquake Response Analysis of
Horizontally Layered Sites; Program Number: 12-773:
NSF/RA-K-72-163; University of California; Schnabel PB,
Lysmer J, Seed HB: December 1872; NSF Grant ‘No. PFR
7720667

SHAKE computes the response in a horizon-
tally layered soil rock syste\m subjected to
transient, wvertical traveling shear waves.
The method  is based on Kanai's solution to
the wave equation and the Fast Fourier
Transform algorithm. The motion used as

the basis for the analysis can be applied to -

any ‘layer "in the system. Systems with
an elastic baase and with variable damping
in. each layer can be analyzed. Equivalent
linear soil properties. are used with an

iterative procedure to obtain soil properties

compatible with the strains developed in
each layer. "~ The prografh was developed on
a CDC 6400 computer using FOR'I;RAN V.

+1427 SHOCHU ... Nonlinear Response Spectra for
Probabilistic Seismic Design and Damage Assessment of
Reinforced Concrete Structures; Program Number: 42-
1277: NSF/RA:K-75-207; Chiba Universit§. Japan, Archi-
tectural Engineering, University of California, Berkeley.
Department of Civil Engineering: Murakami M. Penzien J;
November 1975; NSF Grant No. PFR 7720667

This program is a modified version of
PSEQGN.
accelerograms amd® nonlinear
spectra. A single degree of freedoth model
with ‘a linear viscous damper and a nont
linear Hysteretic spring is used to repre-
sent a low rise reinforced concrete building
typical of a school ‘building. Two types of
nonlinear models are contained in the pro-
gram: (1) an "origin’-or‘iented" model,
which represents a structure which will fail
primarily in shear, and (2) a trilinear
which will fall

' *
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primarily in flexure. Various st ng‘j’{h prescribed. iIn the case of dynamic L
properties are prescribed for these models analysis, apart from the above loading .
’ iA  terms of inital stiffness, cracking _  cases, e effect of the base accelerations - ¢o
+ " strength, and damping. Nonstationary due to ealthquake, can be considered. The
. fittered white noise is used to generate the program is written in the FORTRAN 1V
artificial earthquake accelerogram. The - language. : .
structural model is subjected to the aflifi- - . ¢ , .
cial earthquake and its tjme history .*1430 SIMQKE ... Simulation of Earthquake Ground . ‘
calculated. - . Motions; Program Number: 39-0777: NSF/RA-K-69-0

. Massachusetts Institute of Technology. Departme
, . o Civil Engineering:,.Vanmarg‘ke EH; Cornell CA, Gaspatine
~~"\ —*¥"1426 SHORE-II . .. Shell of Revolution Finite:Element DA, et al; August 1969, last fevision September 1976. NSF

"’y v \Program—Static Case; Program Number: 26.776; NSF/ ™ " Grant No. PFR 7720667 ;7
< . "RA-K-73-175; Washington University: Gould PL, Brombo- IS .
lich L]. Basu PK: November 1973: Revised March” 1975; SIMQKE genefates statistically independent ~
NSF Gfant No, PFR 7720887 accelerograms, performs a- base'line corre- .

lation on the generated motions to ensure’
zero final ground velocity, and calculates
response spectra. One of the options of
the program is to generate ground motions
whose response Sspectra “match," or are
compatible with, a set of specified smooth ‘
response spectra. The basis for the .
spectrum-compatibie motioy generation 1s the
relationship between the F‘gsponse spectrum
values for arbitrary damping and the
vexpected" Faurier amplitudesof the ground

. . . ! » ‘motiorf. arthquakes are syRthesiz b

series of high precision curved rotational Super’impos%ng'qsinusoidm -cpnz';&qentsedwnx

elem_ents and special cap eler:nent.s.. The. pseudo-random phase angles, ‘and by

maximum number of elements is fimited t0* -mujtiplying the resulting stationarytrace by

fifty. Discontinuous meridiam curves are a user-specified function represen\mg the

.

SHORE-ll is a finite element program for
the linear analysis of arbitrarily loaded thin
: . elastic shells of revolution in the static
regime. Thé meridional curve of the sheli=*
may have any quadratic shape including the
case with closed end. The material.of the
shell may be single or multi-layer isotropic
or orthotropi¢. Also, framed structures®
which follow the form of a surface of revo-
lution, and axisymmetric plates ,can. be
® analyzed. The shell is discretized “i#y a

. permissible, ~ Loading conditions *inclyde variation ,of ground motion intensijty with
concentrated line loads, distributed loads,. fime. Th‘e prgogram Mso has the ¢ gability
- and thermal loads. Al loads (both thermal to adjust, by iteration, the ordinates of the
and mechanical) which are asymmetric are spectral density function to improve the
required to be expanded in Fourier har- agreemgnt between computed and specified
.monics. The program is written in FOR= response spectra. . .
TRAN 1V language. . .. ) :
. . .
. . " 1431 SOLID.SAP. .. Static Analysis Program for Three
3 PlrzzgaSH.Oglg-lll-.\}E;gll ?f‘;flle:]\;%l(;{tilgggil;\XeKE'l]e;;élxg . Dimensional Solid Structures; Program Number: 02-573: .
: » Wasgl:.mmt‘o rus:."z l.l . ;;s [;K Gould PL -Nc;v - ber NSF/RA-K-71:055; University of California, Department of
: . 1975: NSSFnGmnll Nr;l %FR 7';12066‘7 u ' emper Civil Engineering; Wilson EL; September 1971 Revised Y
’ ’ ' . N . December 1972; NSF Grant No. PFR 7720667 ’
; SHORE-IIl is a finite element program for ) )
: the linear static and dynamic analysis@of” i?a';]D Sf_‘P or Ssef;pt'ls daeSI?n‘e:s:«to fper;lfworrné- -
: arbitrarily ‘loaded thin-to-moderately-thick i ic, |r}eart’ " s;c sntaeysf 19h ee .
_w elastic shells of, revolution. The meridional glrna‘;nsmhnaas Sf{eiﬁbtslr;?y 5\;f n‘aspr;;IfEatianrct)o
5 curve of the shell may have any quadratic N . neat
7 shape including the closed-end  case. The s:ructyreis e;"’h'Ch tt:ontam g_%mbnnatlopts °;
: . material of the sheli may be isotropic, or :hgu;:orgaram eg‘e%n;nazp::i‘nl os' tcrfgari::;l\b:r
N simple or multi-layer orthotropic. Ttfe shell 4 e im the System. &;‘he S racti-
: may have discrete supports in the form of a 0 "J°'n s n te' t'y em. th re i bp ‘ ;
. framework of linear members withe various - :'ae%’ent'sm" ;Ei\g:&c '°2f ‘c:gad ‘ceasensumo?’r tl?e .
IR -
?n:meconc::u;gs‘ :,nsg Sg“}’{,‘f;i’;‘j";i'ansujt?,-ei "bandwit’h" of the equations to b’e solved
r . € . .
level wg;ceptirmg the top. Also, yframed Despite large system capacify, no efficiency . .
structures which foliow the form of a sur- -loss is encountered in scg]ving srpaller ‘prob-
- et Vv, 300 srsymmic ey | 19151, 708 T SO et .
b ed. T shell i iscretize 2
i ff’y" ae asgfigl: dof h?geh p:’lecliiion. curved ~ With solid elements and the use of the static "
e . rotatlonal -elements ‘and special cap dleménty, \gcf’nge“:azf’en ee;:tgo{ithem.“ g'ggf"eifveci:scugglxg ro K
Discontjnuous meridian curveg are permis- ¢ aach' m . :I\zeﬁ'{sa p cc?d i FOR- .
sible. -The thickness of an element may is m c|{/ne‘|r.\g pe n ed i . .
vary linearly along the meridian. Loading TRAN 1V, N

conditions include conceptrated -line loads, .. 1437 SPEGEQ/SPECUQ ... W},n of Response  ° )

! distributed loads, and thermal foads. “All  gpectra Digitized at Equal/Unequal Time Intervals; Pro- k
' loads which are asymmetric are required 10 gram Number: 08-573: NSF/RA-K-68-007; California Insti- *
be expanded in Fourier harmonics. Non=.. tute of Technology; Nigam NC; Jennings PC; 1968: NSF e
. zero, nodal displacements can alsp’* sbe Grant No, PFR 7720867 A
e *For ordering information, see Appendix B. . 3 L. ) N
; Q - ; . . . . , ‘:3!,
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These programs compute response spectra
from earthquake accelerograms digitized at

equal (SPECEQ) or unequal (SPECUQ) time -
. intervals.

The generated response spectra
represent the maximum regponses of. a
damped single degree of freddom system to

the specified earthquake ground accelera-

tion. An exact analytical solution tq the
Agoverning differential equation is uséd in
the computation for successive Jlinear seg-
ments of the excitation. The«programs are
written in FORTRAN |V d are dimen-
sioned to handle up to 5 damping values, 50
points per spectrum and 3000+ grouhd
acceleration values.

1433 SPECTR . .. Spectra Response Analysis; Program':

Number: 06-573; NSF/RA-K-72-164; Dames and Moore;
1972; NSF Grant No. PFR 7720667

SPECTR evaluates dynamic response spectra
at various periods and presents the results
as a log-log plot. On the’basis of a given
time-acceleration record, the program
numerically * integrates “the normal convolu-

tion time integral for wvarious - natural
periods and desired damping ratios.
Relative displacements, relative and

pseudo-relative velocities, and absolute and
pseudo-absolute accelerations are computed

for natural perieds from 0.01 to 100
seconds. Three measures of spectral
intehsity are computed. A printer plot of
desired damping ratios of the pseudo-

relative “velocity wversus natural period is
presented on a 2 by 2 inch’ log-log grid.
SPECTR is written in FORTRAN IV and is
dimensioned to- handle an unlimited number
of acceleration-time histories. A maximum
of 6000 acceleration values at constant time
intervals in each time-history record is
allowed. Up to ‘five different ™ damping
ratios- can be handled in a single computer
run.
”

*1434 STABL ... Analysis of General Slope Stability
Problems; Program Number: 27-0877; NSF/RA-K-75-208;
Purdue University; Siegel RA, Boutrup E: Juné¥1975.
Revised June 1977; NSF Grapt No. PFR 7720667

STABL is a computer program for the
general solution of slope stability problems
by a two-dimensional limiting equilibrium
method. The calculation of the factor of
safety against instability of.a slope is per-
formed by a method -of slices in an adapta-

“ tion of the Modified Bishop method,. It

allows the analysis of trial failure surfaces
other than those of circular shHape. STABL
features unique random techniques ‘for
general
sequent determinatidn of the more critical
surfaces and their corresponding safety
factors.
surfaces; another, “surfaces of sliding block
character; and, a' third, more general
frregular surfaces’ of random shape. The
means for defining a specific trial failure
surface and analyzing it are also provided.
The ‘program can handle slope profiles

*For ordering {nformation, see Appendix B.

. v '
. . Low®

.having multiple

potential f?ure surfaces for, sub-« -~
-deformations

One technique generates circular

#rames and shear walls located arbitrarily in

D0 gl mabe o sttt : FN .

slope grouhd surfaces.

Any arrangement of subsurface soil types -

having different soil properties can be

specified. Pore pressures may be related

to a steady state flow domain, related to

the overburden, or specified within zones. )
charge ‘boundary loads and pseudo-static .

earthquake loadings are also considered. ,
The prggram has been written in FORTRAN ¢
IV. - N

1435 SUBWALL . . . Practic® Elastic Analysis and De-
sigd of R/C Structural Walls\Using Finite Elements;
Program Numbeg: 35-0577; NSF/RA-771090; University of
California. Department of Civi ngineering; Le DQ, Popov
EP; March.1977; NSF GrantNo. PFR 7720667

Vs
SUBWALKL is a special purpose finite element
progrdm for the linear structural analysis
and design of complex reinforced concrete
walls subjected to arbitrary in-plane static

loadings. A substrudturing technique 1s
implemented along with several user's
options which contribute to computational

efficiency and. economy. Large structural
walls with multipie openings, nonpianar
upled walls, and staggered wall beam .
tems can be analyzed. Openings and ' 4
offsets in structural walis are represented
by special "hole” "elements having o struc-
tural stiffness. The program employs both
the "Melosh" finite element, based upon
imposing a displacement field over the
element, andy the "Turner-Clough" element,
based upon imposing a stress field over the
element. Boundary conditions of the struc-

tural wall can be specified easily. Provi- -
sion 1s made to allow the user to state . .
whether an entire side of the wall is a line
of symmetry or antisymmetry, a rigidly
restrained side, or a free, side. Other .

support conditions can be specified' at any 1
single location such as initial disptacement, .

elastic spring, or roller. Solutions for

different types of loading conditions are

available.

*1436 TABS 77 . . . Three-Dimensional Analysis of Build;

ing Systems; Program, Number: 04-017%; NSF/RA-K-72- -
165; Undversity of California, Department of Civil En-

gineering; Wilson EL, Dovey HH; December 19872; NSF

Grant No. PFR 7720667 M N

tural analysis of frame and shear wall
buildings subjected to both static and
earthquake Joadings.; The buiiding - is

TABS is designed to perforfn linear struc- ’

idealized by a system of independent frame
and $hear wall elements interconnected by
floor diaphragms which are rigid in their
own plane. Bending, axial, and shearing
are _included  within each H
column.. Beams and girders may be non- ‘
prismatic, and bending and shearing defor-

mations are included. Special .. ‘panel .
elements allow discontinuous shear walls to . . 1
be modelled. Finite column and beam widths ~~ | % .
are included in the formulation. Nonsym-
metrical, nonrectangular buildings that have - a!

«
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plan’ can be considered. Axial deformatons
of 'common ‘column lines of different frames
are treated as uncoupled-by ‘the program.
Three independent vertical and two lateral
- static loading conditions are possible. The
static loads may be combined with a lateral
,‘earthquake input ¢that is specified either as
an acceleration spectrum response or as a
ground acceleration record. Three dimen-
sional mode’ shapes and frequencies are
evaluated. The progrant is written in
FORTRAN IV with dynamic storagedlloca-
tion for major arrays in blank COMMON.

+1437TABS 80. . . Three Dimensional Analysis of Build:
ing Systems; Program Number: 56-0880; NSF/RA-800489;
University of Califgrnia, Department of Civil Engineering;
Computers/Structures International; Dovey HH, Wilson
EL, Habibullah A; June 1980; NSF Grant No. PFR 7720667 -

. TABS 80 is an enhanced version of TABS,
a computer program for the static and
dynamic linear analysis of multistory frame
and shear wall buildings. It is intended to
supersede XTABS and TABS 77. A buifd-
ing is idealized as an assemblage of vertical

¢ independent” frame and shear wall systems

’ interconnected by horizontal floor
diaphragms, rigid in their own plane. The

. frame and shear wall systems must be of
basically rectangular geometry. A special

shear panel element enables modeling of

with  arbitrary openings. A ~ diagonal
bracing element: may be used to model
- braced frames. The column, shear panel,
and diagonal formulations include the effects,
of bending, axial, and shear deformations.
Effects of the finite dimensions of the beams
and columns on the stiffness of a frame or
< shear _wall systems are automatically |
ihcluded. The building may be unsymniet-
rical and non-rectangular in plan. -
Torsional -behavior and interstory compati=
- bility are accurately reflected in*  the
results. Five static load conditions may be,
combined in any ratio to each other or to a
lateral dynamic earthquake input, specified
as a time-dependent ground acceleration or

v as an acceleration response «spectrum.
Three * dimensional mode shapes and
¢ freqgencies are evaluated. . T

+143 TANKFREQ .. . National Frequencies of Cylindri-

i : ) cal Liquid Storage Containers; Program Number: 29-576;

NSE/RE-K75-209; University of Massachusetts, Depart-

e ment of Civil Engineering; Mouzakis T; Nash WA; Colonell
» JM. et al: June 1975: NSF Grant No. PFR 7720667

- This program is used to determine the
natural” frequencies and associated mode€ -
shapes of a right circular, elastic, cylin-

an incompressible, inviscid liquid. The
shelf, supported gn a rigid base slab, is
considered to undergo smatl- "deformations
"_characterized by the Flugge equations.
. Liquid motion +is represented by the Laplace
equation ~and the Bernoulli equation
expressed in terms of velgcity potential.
Compatibility conditions betweén #tite elastic

« *For ordering information, see Appendix B.
! S
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discontinuous shear walls and shear walls

’

drical shell filled to an arbitrary depth with

45

~ shell

' forecasting.

-enhance and simplify ‘graphical output.

v v -

tank wall and -the liquid are enfoirced
through e\quality of radial dispiacements of
liquid and' shell at the tank wall. Linear-
ized liquid-free surface conditions are also
considered. 1t is assumed that the moving
liquid does not touch any top on the tank.
Shell bouhdary conditions corresponding to
"complete fixity, simple support, and a free
end are permifted at both tank bottom and
tank top. Series solutions to the governing
dynamics equations~ are found and
represented in a form suitable for enforce-
ment of any of these boundary conditions at
tank base or tank top. This leads to, the
governing frequency equation whose solution
is *programmed. The program is presented
in two parts, the first applicable to empty
tanks, the second applicable to tanks filled
to an arbitrary depth with liquid.

41439 TIMES ... Times Series Analysis and Forecast-
ing; Program Number: 48:0177: NSF/RA-771091; Ohio
State University; University of California, Operations Re-
search Center; Pack D, Willie R: January 1977, NSF Grant
No. PFR 7720667 ,
TIMES is an integrated system of FORTRAN
subroutines for time
it is a tool"for investigating
both the structure of a singie time series
and the , relationship between a pair of
series. The system is based on a library

of FORTRAN subroutines and designed_for ~

analysis of  time series data. These

- routines perform modelling of a single times

series or transfer function modelling with a
single input series. The library has been
extended to include a spectral package_.and
a user-oriented control program. - in
addition, the original ssubroutine for plot-
ting on a line printer has been replaced by
more sophistitated printer{ foutines that
The
TIMES source code corresponds very nearly
to ANSI FORTRAN. .

*1440 ULARC ... Small Displacements Elasto-Plastic
Analysis of Plane Frames; Program Number: 07-573;
NSF/RA-K-72-166; University of California, Departmént of
Civil Engineering; Sudhakar A, Powell GH. Orr G,
et al; 1972; NSF Grant No. PFR 7720667 ’ .

This program computgs the node displace-
ments, member forces, support reactions,
plastic hinge rotations, and rigid-plastic
collapse loads for plane frames of arbitrary
shape subjected to statjc joint loads and
support settlements. The program is
applicable to low-rise frames of steel or
reinforced concrete. Large displacement
(P-A) effects are ignored. Nonproportional
toading, including reversed loading, is
permitted. The members may be of non-
, uniform stiffness and strength. Rimension
statements limit the -program to
no more th 50 nodes, 10 supported
nodes, 15 ifferent member shapes, 20
different crosg-section strengths -and 100

members. In dition, the storage occupied
«by the structure stiffness matrix may not
axceed 3000 locations. However, the

capacity cdn be expanded easily.
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1441 Algorithmic Analysis of a Markovian Model for a

System with Batch and Interactive Jobs, Interim Report; ,

NSF/RA-8003947 University of Delaware. Applied Mathe-
matics Institute; Colard JP, Latouche G; March 1880; NSF
Grant No. ENG 7908351 NTIS Order No.ADA 086711/8/
NKS

A computer System serving both batch and
interactive jobs is modeled: as a single
s server -queue, with an infinite source of
ordinary customers and a finite source ‘of
priority customers. The: stability condition
and the stationary probability distribution
are determined. For a stable system, it s

. DIRECTORATE FOR ENGINEERING ~

v Division of Electrical, Computer, and System's Engineering

shown how the distribution and moments of -

the waiting time, the sojourn time,
completion time, and the busy period, may
(Author Abstract)

IS

Note: This report is available in microfiche
+ . form only.

1442 Asymptotic Unbounded Root Loci by the Sing
Value Decomposition; NSF/RA-790506; Univers;
California at Berkeley, Department of Electrical &
ing and Computer Science and the Electronics Research
Laboratory; Sastry SS. Desoer CA; 1979; 52 p: NSF Grant
No. ENG 7684522; NTIS Order No. PB80-222490/NKS

The asymptofic behavior of the closed-ioop
eigenvalues (root loci) of a strictly proper
linear time-invariant control system as the
loop gain goes to infinity is studied. Basic
properties of the singular value decomposi-
tion are introduced and then used to obtain
formulas for the asymptotic values, as the
loop gain goes to infinity, of the unbounded
(with loop gain) root loci. The geometric
interpretation of these formulas is developed
and a numerically sound way of computing
them is proposed. To obtain complete
agymptotes of the unbound root loci, per-
turbation techniques aredlised under mild
assumptions. Necessary and sufficient /:on-
ditions for the closed-loop expongntial
stability of a strictly proper linear time-
invariant system under arbitrarily high
feedback gain are derived by. using these
‘calculations.  This is the generalization to
the muiti-input, multi-odtput of a well;

known result for single-input, single-output._.

systems. .

1443 Automatic Parameterization of Vocal Cord Motion

from Ultra High Speed Films; NSF/RA-800181; Univer-

pity of Florida, Departments of Electrical Engineering and

Speech: Childers DG, Mott JS. Moore GP; 1980; NSF Grant
0. PFR 7816965 N S

-
Development of a system to measure para-
meters of the vibratory patterns- of- votal

' cords from ultra high speed (approximately

)5000 frames/sec) laryngeal films is reported.
The objective of this research’is to con-
tribute data relevant to a theory of vocal
cord motion and to develop aids for the
hearing impaired. Image enhancement' is
achieved via image subtraction ta remove’

the -

1}

artifacts and general bdckground in the®

46 ' 49 | .

. glottal

.

b 4
a

image. The glottal boundary is outlined
. with an adaptive window "bug" which traces
the boundary’ of the glottis. Once the
glottal boundary is estimated, the following
parameters are measured: glottal area,
width at several points, glottal
length, glottal perimeter, and velocity  of
vocal cord motion at several points.

. .

a

Published” in 1EEE International Con-
ference on Acoustics, Speech and Sig-

Note:

nal Processing, Proceedings, Volume 1,
April 1980,

.

1444 Compensation for Diffraction in SAW Fjlters; NSF/
RA-790584; University of California, Department of Elec-
trical and Computer Engineering: Savage EB, MatthaeiGL;
1979; NSF Grant No. ENG 7728526

Serious diffraction-induced errors in the
response .of a SAW transversa! filter can be
educed by corrections in the filter tdp
strengths and positions. Previously, tap
perturbations were obtained using calcula-
tions made at the center frequency oniy.
Recent fast methods for the calculation 3f
Fresnal diffraction, assuming "parabolic"
anisotropy, make iterative algorithms prac-
tical for optimizing the response. These
methods are used in iterative correction
method which improves the frequency
response by matching bandlimited responses
in the time domain. Trial example designs
which initially had 3&evere ‘errors due to
diffraction are greatly improved by correc-
tions obtained using this algorithm, whereas
the degree of correction achieved using the
center frequency method is much less. Both
tap position and amplitude corrections are
found to he necessary.

*Note: Published in 19?9 Ultrasonics Sym-
< posium Proceedings, IEEE.

1445 Computerized Parameterization of Laryngeal Func-
tion from Images; NSF/RA+800180; University of Florida.
College of Engineering; Mott JS: 1980; 88 p; NSF Grant
No. PFR 7816965: NTIS Order No. PB81-109977/NKS

A semiautomated system using digital image
processing- techriques to measure quantita-
tive parameters from ultra high speed
taryngeal films was impiemented. The
method described is an impreved modifica-~
tion of a recent digital image processing
technique. * This system (LFAS) measures
glottal area, length, perimeter, width, and
vocal cord wvelocity.- 1t was designed to
measure these parameters in les$ time, with
less operator intervention, and with equal
or better . accuracy than other existing
methods. The system is compared to the
pIanin)eter, sonic pen, and video threshoid
methods of analyzing laryngeal films. Re-
sults show that the system operates well on
films of Jow frequency, utterances, but
poorly on films of highé frequency uttegd
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ances because of constraints om digital
resolution. The system spedd is shown to
be refatively slow, but this is offset by the
number of parameters that it can measure.
The automated end detector has reduced
operator intervention, though added editing
options have eliminated any processing time
that was saved. Though the LFAS is rela-
tively slow, it can extract much more npfor
mation from ‘laryngeal films than other
existing methods. ’

1446 Development of a Micro-Solenoid Operated Braille
Display Cell; NSF/RA-800177; Universal Textile M‘hch ne
Corporation: Blanco EE: June 1980; 56 p; NSF Grant
PFR 7917730; NTIS Order No. PB81-110215/NKS

Investigated is a braille display letter unit
pable of fitting into standard letter and
1] spacings and controlled etectrically from
a magnetic tape cassette. A prototype
model composed of 140 components enclosed
in a metallic sheli the size of the little
finge@g was built and tested successfully. It
“is capable of very  fast cycling rates and
provides a “feel“ almogt identical to that of
"hardcopy" - embossed b¥aille.  VYertically
moving trailte stimulators are driven by six
micro-solenoids embodying a combination of
leakage-flux and tagered-pfunger principles
and providing
istics  aith
Once energizéd,

fminjmal .power consumption.
the stuﬁ‘blators remain in

. tion problems with equality and

o

ideal force-stroke character--

the display mode withd . drawxng power, 4

heid by”¢iny
stems and resist finger
feased. This unit makes jt
play. refreshable braille ifi ple lines. at’
standard spacing .in S5C ntific instruments,’
computer readouts, word processing putpgvn‘t
systems, and the* TSPS blind telephone
operdtor's system. - A

4 4

latches that jam the solen0|d
forggs antit  re-
s ible ta dis-

1447 Energy and Momentum Conservation Require-

ments for Electron Interactions with Electromagnetic
Radiation; NSF/RA-790589; StanfordgUniversity; Pantell
RH; 1979; 13 p; NSF Grant No. ENG 7901743

This study considers the amount of ‘engrgy

exchange that can result from various mech-
anisms for obtaining
electrons. and, radiation. The mechagisms
are based on energy ‘and momentum conser-
vation and conforiity with relevant dlsper
sion  characteristics. These conditions
determine what is or isn't possible regard-
ing schemes for amplification of waves or
- acceleration of electrons. As an example, if
-electron bunching .is to occur, as 4n a

. klystron, then the éfeérgy delivered to the

“particle beam” from the wave must be on the

on the beam. .

«

Published in Physics of Quantum
Electronics, Volume 7, 1979. .

Note:

- .
1448 Enlarging the Region of Convergence of Newton's
Method for Cénstrained Optimization; NSF/RA-800146;

»

«s control
" cdmputational

interactions between .

order of or greater than the random energy

.

'
L]
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Massachg§eu§ Institute of Technology. Laboratory for
Information and Decision Systems: Bertsekas DP; March
1980; 41 p; NSF Grant No. ENG 7906332; NTIS Order No
PBBO~219225/NKS

Newton s me{god for solving the system of
necessary optimality conditions of optimiza-
inequality
constraints is consideMéd. The principal
drawbacks of the method are the need for a
good starting point, the inability to distin-
guish between logal, maxima ' and local
minima, and, when |nequahty constraints
are®present, the necess;(y to solve a quad-
ratic programming probl at each iteration.
Extensions to mequé’contraints are
based on-the use of ity functions by
convérting inequality constraints to equality
constraints through the use of squared
slack variables. The resulting Newton-lke
Mmethods do not require sglution of guadratic
programming subproblems but rather employ
systems of linear equations simifar to those
arising in the quality constrained case and
involving only the active ‘and nearly active
constraints. It is. .shown that there is a

.close relationship between the class of pen-

alty  functions of Di Pillo and Grippo and
the ctass of Fletcher. It is also shown that
the region bf convergence of a variation of
Newton's, method can be enlarged by making
use of one of FIeEchers penalty functions.

1449 Erequency Domain Design of Multivaridble Con-
ystems, Final Report (June 1, 1977—November 30,
9)s-2NSF/RA-800143; Rice University: Pearson ]B, Feb-
ruary 1980: 11 p: NSF Grant No. ENG 7704119: NTIS Order
No. PB81-103541/NKS

¢

The main ob’jectives of this project were to
ust freguency domajn formulations to estab-
lish new theoretical results in multivariable
system synthesis amd to obtain
algorithms to aid in the im-
plementation of the theory for control sys-
tem design. A general formulation and
solution was obtained to the linear multi-

riable regular problem, a problem of
cgnsiderable practica! |mportance,
new algorithms were developed for comput-
ing with polynomial matrices. These algo-
rithms, one for factoring polynomial
matrices and one for computing unimodu*a_r
matrices and their.inverses, are of genctal

“interest in linear system theory and are not

restricted only to control system applica-
tions. It was concluded that ,frequency
domain formulations of linear multivariabie
control problems are a more natural formu-
, lation than the state-space formulations of
‘the past and the computationa! problems
which initially appeared so formidable _ wili
soon become routine. A technical descrip-
tiom. of the project and. results are preg-
sented.” .

~

. 1450 Functional Expansion Approach to the SOlutlon of

Nonlinear Feedback Problems; NSF/RA-790508: Massa-

.chusetts Institute of Technology, Laboratory for Informa-

tion and Decision Systems; Singh RNP, Johnson TL; August

,

and two .

-
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1979; 24 p: NSF Grant No. ENG 7705200; NTIS Order No.
AD-A077408/NKS

The' application of a functional expansion
technique introduced by Bellman to the

determination of nonlinear optimal control

laws is described. The method is shown to
have interesting consequences when applied
to the solution of the Hamilton-Jacobi-
Bellman partial differential equation for
particular optimal control problems For a
certain class of "smooth" control problems,
the convergence of. thé expansion technique
may be improved by use of a non-linear
rather than linear auxiliary equation which
is based on a known cost-to-go function for
an assotiated "linear-quadratic" optimal con-
trol problem. Analytical examples are pre-
sented which provide an indication of the
nature of convergence of the method. The
class of problems where the technique is
potentially most,useful is delineated. This

technique is distinguished from .power series,

methods which, while more commonly
applied, tend to yield inferior solutions to
h:ghly nonlinear or time-varying ‘problems.

1451 Hearing Aids for Spatial Perception and Localiza-
tion, Phase I Report; NSF/RA-800086; Vibrasound Re-
search Corporation: Kuhn GF: March 1980: 53 p: NSF
Grant No. PFR 7917067: NTIS Order No. PB80-212541/
NKS

Analytical and numerical estimations” of the
localization cues available to hearing-aided
listeners are presented. The interaural
time differences are predicted on the basis
of (low-frequency) diffraction theory for a
rigid sphere and rigid cylinder for the head
and ftorso, respectively. The interaural
time difference function is bivalued when
the hearing aids are placed assymetrically,
relative to the median Pplane. This bi-
valuedness causes localization confusion.
The high frequency localization cues are the

_interaural level differences and. the spec-

,bility where a Markov chain

atrum in the azimuthal and vertical median
planes, respectively. Fourier coefficients
for the ILD ih the horizontal plane and for
the vertical median-plane directivity were
determined numerically. Thus, the azimu-
thal and vertical localization cues can be
expressed via a Fourier series.

1452 _Generallzed Inverses and Their Applicatlon to
Applied Probability Problems, Technical Report; NSF/
RA-800399; Virginia Polytechnic Institute and State Upi-
versity, Department of Industrial Engineering and Opera-

. tions Research; Hunter JJ; May 1980; 59 p: NSF Grant No.

ENG 7722757; NTIS Order No. ADA088999/8/NKS
Il

The , main aim.of this paper is to examine
the apphcab;hty of generahzed inverses to a
wide variety of problems in applied proba-
is present
either directly or indirectly™through some
form of imbedding. By .characterizing all
generalized inverses of ,-P, where P is the
transition matrix of a finite irreducible dis-

. crete time Markov chain, one ig_ able to
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obtain general procedures for finding sta-
tionary distributions, moments of the first
passage time distributions and asymptotic
forms for the moments of the occupation
time random variables. It is shown that all
known explicit methods for examining these
problems can be expressed in this general-
ized inverse framework. More generally, in
the context of a Markov renewal process
the aforementioned probiems are
also examined using generalized inverses of
I-P. As a special case, Markov chains in
continuous time are tonsidered, and show
that the generalized inverse technique can
be applied directly to the infinitesimal gen-
erator of the process, instead of to P,
where P is the transition matrix of the dis-
crete time Jump Markov chain. (Author
Abstract)

1453 Individual Versus Social Optimization in Com-
muter Route Choice, Technical Report; NSF/RA-800402.
Stanford University, Department of Operations Research.

Bell CE: January 1980; 24 p; NSF Grant No. ENG 7514847.
NTIS Order No. ADA088016/1/NKS .

Each of N customers must select -one of K
commuter routes daily. Each commuter route
1s represented as a series of M/D/1 queue-
ing stations with fixed travel times between
stations. In the basic model, all customers
arrive at the.start of their selected Toute
simuitaneously; results which are optimal
for the basic model are shown to Be nearly
optimal under a variety of more realistic
arrival assumptions. (Author Abstract)

1454 Investigation of PVF2 as a Tactile Stimulator for the
Optacon, Final Reporf" NSF/RA-800085; Telesensory Sys-
tems. Inc.; Tetzlaff JF: March 1980; 14 p; NSE Grant No.
PFR 7918431: NTIS Order No. PB80-221815/NKS

The objectives of this study were, to fabri-
cate individual polyvinylidene  fluoride
cylindrical tactile stimulators and to’ place
these cylinders in a small 2 x 3 array. In
spite of material problems, a working Braille
cell was constructed which exhibited the
correct vibration  levels for_ its elements.
C\§linders 5 cm long re wound out of 30
micrometer-thick material and assembled in a
2 x 3 array in the confjguration of a Braille
cell. Sauisfactory methods were found for
rolling the polyvinylidene flyoride films,
etching the electrodes, and mounting and
electrically .bonding the cylinders. Correct
electrical excitation levels were determined.
Using the methods developed in this re-
search, it should be poss:ble to research,
desugn, and develop a polyvinylidene fluor-

¢

ide tactile 'screen which would enable one- .

handed operation of the Optacon. This
feature would enlarge the range of tasks
with which a blind ‘person could use the
Optacon, allowing higher effectiveness in a
job setting.

7~ -
1455 Low-Cost, High-Performance Speech'Recognizer

for the Handicapped; NSF/RA-800176; Threshold Tech-

nology Inc.; Scott PB, Welch JR; May 1980; 48'p;: NSF Grant
s >

-

s
‘,s“’%,g;ﬁ

g YRS




%}ggﬁﬁnr‘ R
W

’ n -

.
.

3

No. PFR 7917038; NTIS Order No. PB81-112948/NKS

- \This‘research involved a study,. of tech;>
niques whereby existing high-quality. speech
- : recognition devices can be modified and/or
. adapted - so that they can eventually be
produced* at a low cost while maintaining
their high_performance. A complete review
was made of the present techniques upon
which speech recogmition systems are
¢ based. A numher of experiments were con-
ducted to determine’ the feasibility of re-
ducing the number of recognition features
in the Threshold Technology, Inc. system,
as well as simplifying the final digital class-
ification processing. Simplification of fea-
tures and processing could result in de-
creasing the memory requirements and could
relax specifications for. the classifier. If a
low-cost microprocessor can be substittited ,
for the minicomputer of the present system,
a significant “cost savings would result.
1456 Measurement of the Rate CoefficienisXfor the Bi-
* molecular and Termolecular lon-Molecule” Reactions
of AR", with Selected Atomic and Molecular Species;
NSF/RA-790582; University of Texas at Dallas, Center for
Quantum Electronics: Collins CB, Lee FW: July 1979: 8 p;
NSF Grant No. ENG 7816930 I

. ‘ DVIRECTQRATE- FOR ENGINEERING -
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& .
tafson DE. Jarisch W; 1979; 27 p; NSF Grant No. PFR
7821670; NTIS Order No. PB81-111627/NKS

Problems concerning data collection and data
. modeling of properties of the surface elec-
tromyogram = (EMG) signal were studied.
Data collection concentrated on selection and
design of an appropriate electrode/preampli=-
fier system. Concern about linearity and
noise led to, a theoretical investigation of
several alternative possibilities which indi-
cate that, contrary to common practice, a
bipolar transistor input arrangement would
outperform all current FET-based designs
for pre-amplifiers. In the area of physio-
logical modeling, a framework is presented
to investigate the EMG signal. Several
aspects abafit stochastic properties of the
signals as they are observed are easily
related to theoretical considerations. These
are general enough to cover a wide range
of possible situatidns and suggest certain
mixed parametric/non-parametric approaches
for purposes of modeling. Progress in sol-
ving a number of subproblems is §ummarized.

1458 Near-Equivalence of Network Flow Algorithms,
Techpical Report; NSF/RA-79Q580; Stanford University.
. Department of Operations Research; Zadelf N; December

vy This work reports the measurement of }fg%osazgég;gi?m No. ENG 7612266 NTIS Order No.
second and third order ion-molecule reac- )
tions of diatomic argon ions with 10 reac- . Network prohlems arising in practice typi-
tants selected because of their widely cally have non-negative arc costs. such
varying values of polarizability and dipole problems show that the following algorithms
moment. In this study Ar 2_destruct|on fre- p‘erfof‘m, modulo ties, the same sequence of
quencies have been experlme’ngally deter- flow ~ augmentations. (1) Simplex (with
mined from measurements of op_ucal absorp- the standard. pivot rule and Big-M start;
tion at 280 and 290 nm in high pressure (2) Out-of-Kiltens, (Primal-Dual); (3)' Dual .
afterglows of mixed gases excited by intense Simplex (with the standard pivot rule); and
electron beam discharges. Data have been (4) Lemke's Compliementary Pivot Algorithm.
. ~ obtained as functions of argon pressure All méthods compute a shortest path tree
over the range from 1000 to 2500 Torr and by mimicking the Dijkstra algorithm and
. as functions -of the partial pressure of then. send flow along a*sequence of minimum
reactant from 14 to 100 mTorr. From these . cost paths. Differences in implementation
: data, pressure-depgfndent rate coefficients »~ jre discussed. It becomes, clear that
g have been ,extradted and subsequertly Dantzig's simplex method with the best
£ resolved, into coptributions from second empirical pivot rule (not the standard rule)
& .order .Bimelecular and third drder  ters will outperform other’ methods (variations
: molecular compgnents. The bimolecular — of Simplex ' with the standard rule). A
) < components have -been found to agree with simple reason is given why" Dual Simplex
oo tabulated values appearing in the literature. (best empirical) cannot do as well as Sim-
’ The sensitivity of the method has been plex (best empirical). L
sufficient to detect ggrmczlecu_lar components ) .
. - as, small as 2x10 “"cm®sec’ . The data .
| Sdicne et the Teaction probabifities are 40 Neads snd huslgr Sorcerh o, e R
> ~ . generally high. The sizes of these ter-  po(Qctober1,1979—March 31, 1980); NSF/RA-800178;
; molecular  rates suggest their. general Telesensory Systems. Inc. Brugler JS. 51 p; NSF Graat No.
& jmportance in charge transfer reactions in PFR 7917629; NTIS Order No, PB81-111668/NKS

plasmas at atfnosphqric pressures.

- - Note:

Published in Journal of Chemical Phys- .

ics, Volume 71, Number 1, July 1979,
- - pp 184-191.

1457 Microprocessor Based Prosthetic Control, Third
Quarterly Progress Report (October 1, 1979—December:
31, 1979); NSF/RA-700522; Sclentific Systems, Inc.; Gus- |

RORTRE TR ae s - .
N “ i - I
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oo . 49 . .

Investigated is the current state of the¥art
of systems and devices for people experi-
encing severe communication problems. The
_report focuses on the need for systems
incorporating electronic voice output. The
human factors affecting the, design of such
systems within the communication aids fields
are examined. The report describes start-
up activities, an evaluation of’ existing
voice-autput communication aids, cansumer
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requnrements analysis, workshop organiza-
tion, including plan#® for a.-pational work-
shop at Berkeley, California, to present
results of the initial phase of the project,
analysis of alternative approaches, and

problems and future activities, Copies of
evaluation survey correspondence and
forms, project annountements, and work-

shop agenda also are included.

1460 New Algorithnu for Assignment and 'l‘ran:porta-
tion Probiems; NSF/RA-790508; Massachusetts Institute
of Technology. Laboratory for Information and Decislon
Systems; Bertsekas DP; September 1979: 46 p; NSF Grant
No. ENG 7808332; NTIS Order No. PB80-216625/NKS

A new method  for solving the classical
assignment probl§m is proposed. In some
ways the algorithm resembles the Hungarian
method. The worst Zase computational com-
plexity of one impfgmentation of the algo-
rithm for fult dj Dse, all
problems is the Sme as the Hungarian
method. However, the average complexity
of the algorithm seems .to be jconsiderably
better than the Hungarian method. In a
large number of randomly generated prob-
lems the. algorithm has consistently outper-
formed an efficiently coded version of the
- Hungarian method by a broad margin. On
heuristic “grounds, it appears’ that the new
method owes its good performance princi-
pally to a phenomefon referred to as ‘out-
pricing,' a property of the method whereby
_during the course of* the algorithm the
prices of some sinks are increased by large
increments, much larger than Hun-~
~garianr method. As a consequence, \these
sinksx are temporarily or permanently out-
priced by other sinks and are, in effect,
driven out of the problem in the sense that
they do not get.labeled and scanned further
for relatively long time periods. 'As a.re-
sult, the algorithm requires fewer row
operations since it deals wnth a problem of
lower dimension. .
nj'.a\\

1461 On Estimating tbe Probabiiity Distribution Func-

tions in' PERT-Type Networks Revision, Tecbnical

Report; NSF/RA-800401; North Carolina State University;
Dodin B; June 1880: 77 p; NSF Grant No. ENG 7613838;
NTIS Order No. ADA0866286/8/NKS

This study deals with the probleni of ap-
proximating the probability distribution
function of the project duration in proba-
bilistic activity networ It describes a
procedure' that has been develobed, pro-

grammed, and tested using activity net-
works of real life -projects as well as ran-
domly generated ones. The procedu

allows the activity duration. to have any ¢
the following distributions: Uniform, Tri-
angular, Normal, Exponential, Gamma, Betan
or any discrete distribution presented in a
finite set of ordered pairs. The computa-
tional experience indicates that the resuit-
apt probability distribution function (pdf)
is very close to the actual pdf; the latter is
obtained through extensive Monte Carlo

integer, NxN _

sampling. In fact, computational experience
shows that the pdf obtained by Monte Carlo
sampling converges to the approximate pdf
as the sample size increases. The proce-
dure is programmed in FORTRAN, and the
CPU time for any moderate size project
(i.e., G(N,A)< or = G(60,200)) is less than
half . a minute on AMDAHL V-7. (Author
Abstract)

- 1462 On the Distribution of Multidimerisional Reflected
Brownian Motion; NSF/RA-800145; Systems Control,

Inc.; Harrison JM, Reiman MI; February 1980; 45 p; NSF
Grant No. ENG 7824588. NTIS Order No PB80-211774/
NKS

©

The mWtidimensional diffusion process Z,
simply called reflected Brownian .Motion,
which arises in the heavy traffic theory for
networks of queues is studied. Its state
space is the K dimensional non-negative
orthant, where K is a positive integer. On
the interior of this state space, Z behaves
like ordinary K idimensional Brownian Motion '
with a given covariance matrix and drift
vector. At each of the (K-1) dimensiohal
hyp rpL;mes that form the boundary of its
state space,’ Z reflects instantaneously in a
direction that is constant over that bound-
ary hyperplane., The backward equation
for the transition density function with
boundary and initial conditions, the corres-
ponding forward equation, and the equation
for the steady-state distribution are all
derived informally. Various calculations are
presented relating to steady-state distribu-
tion, including a moment formuld and the
derivation of a condition involving the
drifts and directions of reflection. The
relevance of reflected Brownian Motion for
approximate analysis of queueing networks
is reviewed, a further references on the
associated differential equations are given.

1463 Sequentlal Conjugate Gradient-Restoration Algo-
ritbm for Optimal Control Probiems with Non-Differen- _
tiai Constraints and General Boundary Conditions, Part
1; NSF/RA-800147; Rice University; Wu AK, Miele A;*
1980; NSF Grant No. ENG 7918667 i

The algorithm presented is of the conjugate
gradient type, which is designed to -solve
two classes of optimal control problems.
The approach taken is a sequence of two-
phase cycles, composed of a conjugate. gra-
dient phase and a restoration phase. The
conjugate gradient phase mvolves one itera-
tion and is designed to décrease the value
f the functional, while the .constraints are
satisfied to first order. The restoration
phase involves one or more iterations. , Each
restorative iteration is designed "to force
constraints satisfaction to first order, while
the. ngrm squared of the variations of the
control, the parameter, and the missing
components of the. initial ‘state are minimized.
Note: Published in Optimal Control Applica=
tions_and Methods, Volume 1, 1980,
pp 69-88.
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1464 Sojourn Times in Markov Queueing Networks:
Little's Formula Revisited, Interim Report: NSF/
RA-800398; University of Michigan at Ann Arbor, Compu-

- ter Information and Contro) Engineering Program: Beutler
FJ: June 1980: 37 p; NSF Grant No. ENG 7520223. NTIS
Order No. ADA089658/9/NKS

It is commonly supposed that L = lambda W

applies to ‘'almost any' queueing_  system,
with lambda the mean customer entrance
rate, . L the asymptotic expectation of the

number of customers in the system, and W
the asymptotic sojourn time expectation.
The formula is studied for irreducible posi-
tive recurrent Markov queueing systems
whose state vector Z consists of ‘entries
" representing queue lengths at the respec-
tive service -stations; such a model permits
blocking, fimite capacities, jockeying, state-
dependent or random routing, bulk and/or
Erlang service,. and variable arrival and
service rates. ~To define waiting times
under various Qqueueing disciplines, Z is
augmented by a customer location process to
yield the new Markov process Y = (Z,U).
it 1s shown that the standard regenerative
. process proof of Little's equality fails in the
absence of further hypotheses; however,
additional assumptions assure the validity of
L = lambda W for a broad variety of queue-
ing disciplines. -

.

' 14g5. Sticky Brownian Motion as the Limit of Storage
Processes; NSF/RA-790507Systems Control. Inc.: Har-

" rison JM. Lemoine AJ; August 1979: 24 p: NSF Grant No.
ENG 7824568; NTIS Order No. PB80-212897/NKS

The'® diffusion -limits of modified storage
processes are examined.  Since sticky
Brownian Motion has one more “parameter
than ordinary reflected Brownian Motion, it
is a more -flexible model of physical sys-
tems. The primary objective of this work
is to exhibit a concrete setting in which
this exotic process arises. It is shown that
a modified storage process W can be ob-
tained by applying first a reflection map-
ping and then a random change of time,
scale to a tranglated . compound Poisson
process X. The sticky Brownian Motion
process W* is obtaiped by applying the
“same transformation (reflection plus change
of - time scale)*to an unrestricted Brownian
Motion process X*. The modified storage
process W is constructed. The, sticky .-
 Brownian Motion W* is constructed similarly
and a review is made of its analytical prop-
erties. In particular, the stationary dis~
tribution of W% is calculated. The limit ~
theorem is proven, using the thedry of
‘weak convergence in function spaces. :

- ’ 4

. .

1466 Tables of Queus Size and Waiting Time Distribu- )
tions for M/M/c, M/DjnQueueing Systems, Technical

. Report;, NSF/RA-800396; Stanford Uniyersity, ‘Depatt-
ment of Operations Research; Avis DM, Ediyon LA, Fossett
‘LD, et al; March 1980; 84 .p; NSF Grant No.|ENG 7514847;

NTIS Order Nb. ADA088540/9/NKS

-

This report .provides a relatively comprehen-
sive set ,of tables describing the steady-
state behavior of M/M/c, M/D/c, and D/M/c-
queueing systems. The results given are
the probability distribution of the number *
of customers in the system (including those
being served) and of the waiting time of
individual customers in the queye {exclu- .
ding service time), as well as the expected .
number of customers in the dqueue (exclu-
ding those being served). he cases con-
stdered are c ® 1,2,..., and ¢ = 15 for
all three classes of qug#eing systems, plus

c = 12 for c = 20,25 for M/M/c.
For each case, the regults are tabulated for
16 values of the traffic intensity ranging
from 0.10 to 0.99. Also included for com-
parative purposes are the corresponding
results for two related cases, D/E2/2 and
M/E2/2. These data represent one portion

of the output from a large-scale project of
theoretical research, algorithmic develop-
ment, and computational effort to generate
the obtainable numerical results for various O
classes of GI/G/c systems. (Author

Abstract) .

-

This report is available from NTIS in
microfiche form only. .

Note:

.

1467 Tables of Queue S'lze/Dﬂlrlbullns for Queueing
Systems with Erlang Interarrival Times, Technical
Report; NSF/RA-800397; Stanford University. Depart-

ment of Operations Research: Avis. DM. Edison LA. >
Fossett LD, et al; March 1980; 112 p: NSF Grant No. ENG
751484%; NTIS Order No. ADA089541/7/NKS

This report provides a relatively comprehen-

sive set of tables Mibin‘g the steady- .
state behavior of certaln basic types of

queueing systems ‘having an Erlang distribu-

tion fore the interarrival times. (Author

Abstract) - . s

: ‘a .
1468 Tight Rounds on the Response of Multivariable | %

Systems With Component Uncertainty; NSF/RA-780577;
University of Southern California: Safonov MG; August
1979; 10 p; NSF Grant No. ENG 7805628: NTIS Order No.
ADA086580/8/NKS . ' .

For Multi-input-Multi-Output (MIMO) " feed-
back systems having internal components~
thatw are subject to parametér variations,
nonliR®arity, or unmodeled dynamics within
given 'conic segtor' bounds, tight bounds
(which also turn out to takeé the “form of
iconic sector' bounds) .are derived for the ’
input=output relation of the closed-loop .
system in the case of linear-time invariant

systems, the 'conic sector' bounds are in- -
terpretable in terms of the maximal singular . :
values of -certain frequency-response ° -
matrices. (Author Abstract) - . ) S
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1469 Wlm is the Worst Case Behavior of the Simplex
Algorithm, Technical Report; NSF/RA- 800395; Stanford -~

University, Department of Operations Research; Zadeh N:

May 1980; 30 p; NSF Grant No. ENG 7612266; NTIS Order

No. ADA089486/51NKS

o 4
. ’ . The'exampies published by Kiee and Minty
in 1972 do not preclude the existence of a
. pivot rule which will make the sifaplex
method, at worst, polynomial. In fact, the-
continuing success of Dantzig's method sug-
gests that such a rule does exist. A study
of known examples shows that (a) those
- which use ‘selective' pivot rules require
exponentially, large coefficients and (b)
noné of the examples’ pivot rules are typ-

N

CE . ncally used in practice, either because of
N ,~.-‘§ - . computatuonal requurements or due to a lack
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of even-handed movement through the col-
umn set. In all 'bad' problems, certain
nmprovmg “dolumns are entered about 2 to
the m-2 power times before other improwing
columns are-entered once. This is done
making the unused columns 'appear' to yield
small objective function {mprovement The
purpose of this paper is to explain the
Kiee-Minty and Jeroslow constructions, show
how they caf be modified to be pathological

with small integral coefficients, and then
suggest a 'least entered' pivot rule- whicg,
forces’ an improving column to be entere

before any other column i$ entered for the
second time. This ruie seems immune to
the ‘deformed product construction' which is
the ‘essence of all known exponential
counterexamples. (Author Abstract)
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1470 Coherent Structures h the Similarity Reglon of a
Two-Dimensional Turbuient Jet: A Vortex Streét; NSF/
M-eoomm%ymvemlty. Ray W. Herrick Labora-
tories;'Oler ] schmidt VW: March 19680; 198 p; NSF

Grant No. ENG 7420780; 'GK 19317; NTIS Order No.
ADA088750/5/NKS . .,

t .
The *characteristics of the coherent struc-
tures, of a plane‘jet were' evaluated expern-
mentally and with a kinematic numerical
representation. Distributions of intermit-
tency and .interface crossing frequency were
measured for, 10 less ‘than .or equal to x/D
less than orequal to 60.
including the maximum interface crossing
frequency, were found to scale as sé&lf-
preserving flow variables. Spatially coher--
ent patterns within the turbulent velocity
field were eviluated utilizing two point velo-
city correlatidn measurements From these,
it was found that the instantaneous velocity
fluctuation distFibutions are antisymmetric

with respect to the centerline “and coherent "

over-the entire width of the flow field. In
addition, the patterns are periodic in the
streamwise direction. The two-dimension-
ality of the large structures was evaluated
through the comparison of longitudinal and
vertical integral length scales derived from
correlations in the fully turbulent zone and
the intermittent region. d v

.
s

1471 Data Analysis Methods for Short Rod and Short Bar
Fracturé Toughness Tests of Metallic Materials; NSF/
RA-800076: TerraTek: Barker L M; March 1980; 3§ p: NSF
Grant No. DAR 7820993. NTIS Order No. PB80- 205685/
NKS ’ \

The behavior of short rod and short bar
metailic specimeps when measured for plane*
strain fracture” toughness is described.
Such measurements are of increasing inter-
est due to a simplicity of specimen design,
small specimen size, automatic creation of a
natural precrack without fatigue, .and the
accuracy and reproducibility of test results.
*The report describes fodr basic behavior
types and the procedures used for data
analysis. Most materrals have a relatuvely
smooth crack durlng tésting, but some, in-
cIudlng many steels, exhibit a jump behav-
tor which requires a different procedure.
Specimen geometry, test procedufes, and
data analysis methods combine to provide
good measurements of the plane-strain_
fracture toughness?geven in the presence of
macroscopic stresses and limited plastnclty
during the test. ,Crnterla for judging the
validity of test procedures are presented.

1472 Magnetic sheet Stael Lamination Detection, Phase

+ 1, Final Report; NSF/RA-800182; Advanced ¥echanica)
Te&hnology. inc.; Carignan F], Syniuta WD; August 1980;
46 p; NSF Grant No. DAR 7917155; NTiS Order No. PB81-
104929/NKS

The feasibility of a non-destructive mag-
netic. inspection technique for detectung
defective: sheet steel is assessed. A major
problem in the deep drawing and stamping
|ndustry is the failure of sheet steel due to

These properties,

useful.

“laminatiéns" which occur when the steel is
formed into various shapes or proce.sed
further. A continuous nondestructive test+
ing method was developed based upon dif-
ferences in magnetuc properties of acceptible
and defective steels. The technique assumes

# an increase in the magnetic hardness of -the

defect compared to the base material. Ex-°
perimental results obtained with the artificial
flaw demonstrate sthat it is possible to sense
magnetic differences in sheet steel if the
differences are farge enough. However, as”
the differences in magnetic hardness dimin-
ish, or where thin surface’ defects or
internal laminations occur, detection becomes
increasingly difficult. Moreover, ‘it has not
been established that all sheet steel defects
are magnetically \ harder than unflawed
material. It was concluded that the tech-
nique, which can detect only some flaws
and is incapable of detecting many impor-
tant defects, would be only mfarginally

vt

1473'Selective Thermal Radiators, Final Report, Phase 1;
NSF/RA-800128; Eikonix Corporation; Hauer CR; May
°1980; 38 p; NSF Grant No. DAR 7917224; NTIS Ol‘der No.
PBBD 225212/NKS

The objective of this work was to determine
if a "prepared surface" could serve to tailor
the’ radiant output of a surface within the
thermodynamic limits of blackbody radiation.
Experiments used ion implantation to modify
the radiation and evaporation su;face prop.-
erties 1of tungsten filaments operating at
about 2800 degrees K. Tungsten filaments
ion-implanted with carbon at low energy
showed an ability to dissipate more energy
than unlmplanted tungsten filaments when
operated’ in parallel prior to filament fail-
ure.- Infrared reflectance measurements. of
a blackbody source indicated anomolous be-
havior, in that the reflectance and emit-
tance of the surface appeared to be a
strong function of the wavelength in the -
vicinity of the period. There appeared -to,
be a concomitant- shift toward longer “wave- .
lengths in the peak of th,e reflected blatk- .
body radiance spectrum*when a perjodically
structured reflector was used. These re-
sults were not sconclusive of ‘the, postulates
that either ultrathin filament surface doat-
ings could modify evaporation rate or emis-
sivity, or that a periodically structured
surface could suppress long wavelength
emlttance. . .

1474 Torque Limiting Sockets for Impact Wrench, Final
Report; NSF/RA-800034; Bethesda Corporation; Raff S;
1979; 32 p; NSF Grant No. DAR 7917093; NTIS Order No.

»

PBBI-102766/Y:1KS .

Descriibed is a torque limiting socket for an
impact wrench which achieves torsional re-
silience through'the use of elastomers. At
gresent the major restriction preventing the
impact wrench from much wider usage is the
limited range of bolt sizes which can be
used. with it without the use of a very com-

. m&«“wé ‘15 6
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pléx mechanism to control torque. To solve ples. The urethane rubber elastomer used

this proBlem, a rotationally resilient member proved * quite durable. No failures were e
between the impact wrench and, the driving observed after initial bonding problems were .
socket could serve as a torque lipliting de- sglved. = Severe groblems in reproducibility
" vice and “c¢ontroller. Recent developments are not underst@od, but they appear to be

in elastomers render them, promising for this due te measurement error rather than to
application. This project demdnstrated the inherent properties of the device. . .

concept and established the design princi- ¢
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1475 Advanced ‘Technology,Applications in Garment
Processing, Final Summary Technical Report; NSF/RA-

, 790294; Georgia Institute of Technology: Bangert L H,

Lundberg | L, Muzzy ] D, et al: August 1979; 143 p"NSF
Grant No. APR 7402326: NTIS Order No. PBBO-»173628/
NKS

.

Several specific technologies have been ex- .

-plored which may form part of the knowi-
edge base necessary. for- the successful

, .conversion: of polymer chips and/or staple -
Into garments without spin-"

fiber directly
ning; weaving or knitting, cutting,,.and
sewing. It is shown that polybutene-1 an
polypropylene are soluble in nsputane and
carbon dioxide, and nylon-6 dissolves inm
carbon dioxide. Lightweight polypropylene,
polybutylene, and PBT fibrous webs formed
by meit foam fibpitlation. Polypropylene
foam fibrillated webs were converted
medium-strength yarn. Natural and staple
fibper was oriented n low velocity air
streams using counterflow jets and depos-
ited on a screen without loss of orlentation
1476 Coatings Research Institute, Final Report on Plan-
ning Grant (July 1,1978—]June 30,1980); NSF/R A-aoo;,;a
Kent State University. Nepartment of Chemistry: Myers
RR. July 1980: 123 p: NSF Grant No, ISP 7912270: NTIS
Order No. PB80- 2.21906/NKS

This report descrlbes a study to ascertaln
the best configyration df a research insti-
tute for the coatings industry. Six pos-
sible formats were considered from Which a

" hybrid organization, based at a university

but operated with industry control of hoth
personnel and programs, was recommended.
The institute would. conduct long-term
relevant basic research on problems faced
by major segments of the indudtry.
reséarch would be part of a larger effort
embracing applied problems,
problems, critical summaries, and education.
Successful operation of the institute gouid
require a full-time director selected and
paid by the industry; an armual budget of
$300,000-$500,000; three-year commitments
from large and medium-sized companies;
formal arrangements ‘with a university; and
government assistance for a perloq, of three
to five years. Achieving these godls would *
depend on the support @f both the profes-
sional society and the trade association
which serve the coatings industry.

1477 Programmable Assemble Research Technology
Transfer to lndustry, Phase 2, Second Quarterly Report;
NSF/RA-790393:. Westinghause R & D Center; Abraham
RG. Stewart R]S. Csakvary T, et al; June 1979; 60 p; NSF
Grant No. ISP 7818773; NTIS Order No. PBBO’CMBOQINKS

The preliminary layout design of the end
bell subassémBly portion of the pitot exper-
imental adaptable-programmable-assembly
system (APAS) has beén completed. Ap-
proximately one half of the final station
layout designs for end bell subassembly
also have been completed.
of the software for the supervisory computer
and vision’ system have been completed ..

~

intg.

This °

compliance®

Experiments with all small motor parts led
to a final design concept for a programmable
belt feeder which will be tested soon.
Benchtop tests using a special fixture
and too! reduced ‘the risk of automatic wick

insertion into the end bell bearing “bore.
Experimentation wrth reflected. ligHting
. instead of backlighting commenced, usipg

end BRils

, and_ dust .
results thus far.

caps, with posntivg

1478 Programmable Assembly Research Technology
Transfer to Industry, Phase 2, Fourth Quarterly Report;
NSF/RA-800077: Westinghouse R & D Center: Cowart N,
Csakvary T. Meyerhoff A, et al: March 1980: 68 p. NSF
Grant No. ISP 7818773, NTIS Qrder No. PB80-224025/NKS

+ Tasks accomplished during this phase in-
clude the completion of three-dimensional
layout, drawings of the pilot adaptable-
programmable assembly system (APAS) for
end :bell subassembly and motor fin%l
assembly. Fina} layout design for the end
bell system was.completed, and was 40 per-
cent complete for the mogor final assembly

system. Seven of the nine grippers were
detailed and four fabricated. The wick
insertion. tool was modified to improve its

performance. The vision data base software
was redesigned for the multi-tasking execu-
,tive operating system, RSX-11M. Consider-
" abte progress was made in the design of the
communications monkggng software, and
programming work was started. Recognition
and, orientation determination of end bells
- viewed with. reflected light on a flat black
backgroupd were successfully demonstrated.
The lighting required was even itlumination
from the existing room illumination. imtal
ekperiments were conducgted to perform in-
spection of the undernéath portion of the
end beil with refiected hght; indications
ere that reflected hght will be sufficient
or this task. A new technique for, training
inspection. tasks. was developed in which
features pf parts are 'mspected in fixed
positions in the field of view. The PUMA
robot, was delivered and installed, and work.
* *‘was begun on interfacing the PUMA to the
wvision system.. A paper entitled "Mathe-,
watics of * a_ Five-Axis PUMA Industrial’
Robot" was: prepared and |s mcluded in this

* report.

. ¥t

Detailed design -
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1479 Abstracts of Publications 1967-1978, Intergovern-
mental Program; NSF/RA-800080; National Science
Poundation; Rogers L E, Editor; 1980; 172 p; NTIS Order

* No. PB80-217433/NKS -

This collection of over' 500 abstracts sum-
marizes publications resuiti from grant
awards of the lntgrgovem%ntalﬁprogram
during the years 1967 to 1978. Citations
are arranged by broad subject areas and
inglude the following information: abstract,,
title, author, performing organization,
-awardee, pubtication dat‘e, pagination, and
NTIS order number. Those in the Program
Area Reports section are grouped by the
impact area: local gowernment, state
government--executive branch; state
government--legislative branéh, and sciens
tific and technical resources. The local and
state government areas are .further sub-
divided into  program development
assessment, individual jurisdictions, muitiple

* rjurisdictions, and national networks. The

scientific and technical rgsources area is
subdivided into higher education, . Federal
taboratories and centers, public-private
cooperation, and uuhzatlon of Science and
technology. Citations in the Technical Case
Studies section are arranged upder the fol-
lowing subjects: community apd economic
development; energy; health and human-
resources; management, finance and per-
sonnel, natural resources and environment;.
,pubhc safety; public works; and transpor-
tation. Multiple indexes have been pro-
vided to facilitate reference use.

1480 Colorndo General Aasembly Science and Technolo-
gy Resource Needs Assessment Study (Marcb 1878 to
August 1979); NSF/RA-790346; Colorado, State of, Legisia-
tive Research Council: Mann F; August 1979; 247 p; NSF

Grant No. ISP 7802517: NTIS Order No. PB80-189491/NKS- -~

This study evaluates the Colorado General
Assembly's needs for §C|ent|f|c and techno-
logical (S & T) resources. . Potentially use-
ful ways to improve the Legislature's capa-
cities to use S & T resources in its policy
formulation, decisionmaking, and legislative
processes are identified. A needs assess-
ment survey found that between 14 and 27
percent of the bills intraduced in a recent
legislative session might, require S & T
‘expertise, knowledge, or research. Efforts
to ascertain how needs for S & T inputs
were mads by committee members and Legis-
lative Research Council (LRC) members ex
post facto were unsuccessful.
useful information was obtained on how in-
puts from S & T were perceived as techni-
cal or vested-interest inputs. Also identi-
fiedYwere the points where such information
might be introduced into the bill-formulating
procedure in Colorado. Other states* insti--
tutional mechanisms for increasing their use
of S & T resources: were studied. The
Colorado legislative plan that emerged in-
volves: (1) continuing to rely on the LRC
for 'S & T information; (2) augmenting
LRC's supportive capacity; (3) assigning. a

However; .

scientist to test the usefulness of additional

S & T expertise within LRC; and (4) invit--

ing Colorado's universities. and schools to
increase their commitment to provide S & T
research.

1481 Evaluation of Air Pollution Abatement Relaxation
Strategies for Tennessee During Periods of Pending or
Actual Emergencies, Tennessee Statg Science, Engineer-
ing, and Tecbnology Project, Fin ‘I Report; NSF/RA-
800098; Tennessee, Stateof; Clinard L. Backhus D. Koehler
W; 1580; 185 p; NSF Grant No. ISP 7811784; NTIS Order
No. PB81-114605/NKS >

This report addresses problems associated
with the relaxation of air pollution abate-
_ment strategies, during periods of pending
or actual energy emergencies, for coal-fired
plants in Tennessee. Several general .and
specific constraints which policymakers face

and* in ifoplementing the refaxation of air potlu-

tion standards are reviewed: the emission
standards required for comptiance with the
Tenressee State Impiementation Plan; a
pending consent decree, issued by a Fed-
eral district court, relative to pollut|on
abatement equipment requurea for comphance
at several Tennessee Valley Authority steam
-phants; the regional character of the
Tennessee Valley Authority, coupled with
the fact that it i$ a Federal agency; and
the need for legal consistency with existing

Tennessee and Federal statutes and for

considerations of courtesy for overlapping
state agencies. Specific strategies and pro-
cedures are offered.for securing variances
from the abaigment requirements of the
Clean Air Act egislation and the Tenpessee
State lmpJementatlo'h Pian. Recommendations
of the study include the establishment of an
Advisory Group, administered by the
.Tennessee Energy Authority as the lead
state agency. Appropriate actions to be
takén by ' the Advisory Group are to be
based on average days'of recoverable coal
-supply at plants affected during such en-
ergy emergencies. -

-

.

1482 A Focus on Florida’s Science; Engineering and
Tecbnology Legislative Information Needs: A Reportand
Recommendations for the Florida House of Representa-
ves {SSET); NSF/RA-800091: Florida Legislature; Albrit-
ton G, Zipser L; February 1980; 130 p; NSF Grant No. ISP
7815356; NTIS Order No. PB81-103236/NKS

The project described is designed to: (1)
identify sources of seientific, engineering,
and technology (SET) information. available
to the Florida Legislature; (2) determine
the legislature's negd for SET information in
formulating state law and policy; and (3)
recommend alternative methods whereby SET

information of superior quality can he made .

available to the legislature. A survey
eliciting reactions of Florida legislators indi-
cates that they. are cognizant of and con-
cerned with the increasing scientific and
techriological implications inherent in formu-
lating state. policy and law. However,
efforts to identify and utilize SET. resources

62 . '
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have been fragmented and unsystematic.
To optimize the legislature's ability to deal
in a knowledgeable way with SET-related
issues, five programs are . recommended.
These involve establishing a computerized
resource and information system, an SET
intern/extern program, a faculty service/
consultant staff, an SET-- advisory com-
mittee, and the position of legislative staff
scientist. ’

1483 Innovations: Simplifying Federal Grant-in-Aid in
Arizona and Kentucky; NSF/RA-800092; Council of State
Governments; Seymour S, Howard D; January 1980; 18,:
NSF Grant No. ISR 7521176; NTIS Order No. PBQ-
212533/NKS '

The Joint Funding Simplification Act was
enacted by Congress to simplify the process
whereby grantees apply for, receive, and
administer funds from several Federal agen-
cies. Arizona's joint' funding program ié in
The FY 1980 grant® requests
amotint ~ to %3,683,482 from the Federal
Government to be matched with $974,945 in
state and local funds. There are eleven
state® and sub-state governmental entities
and eight Federal agencies participating in
the joint funding program. In Kentucky,
thé total amount requested under jaint
funding for fY 1980 from the Federal Gov-
ernment is $3,672,555. The state's contri-
bution is $2,036,650, the bulk of which is
the required matching funds. Kentucky,
in contrast to Arizona, provides most of the
local government match. Local governments
are required to put up only $329,401 for
matches for a total of $6,038,607. The
types of participants in the joint funding

program.are reviewed for each of these two.

states. The application, funding, and im-

plementation process for each is reviewed.

Joint funding advantages are discussed, as
well as the transferability of the experience

of these two states for other states.

1484 Institutional’Change and Legislative Performance:
A Study of Change in Two State Legislatures by the State
Logislative Leaders Foundation; NSF/RA-790100; State
Legislative Leaders Foundation: Davis C O: May 1979; 204
p; NSF Grant—No. ISP 7714688: NTIS Order No. PBg0-
175920/NKS . . .

The first stage of a new State Legislative
Leaders Foundation's (SLLF) undérstanding
of legislative change and .ts impact upon
performance is reported. It represents a
comprehensive, detailed examination of the
effects of legislative change in the states of
lowa and Wisconsin over 12 years.
project seeks to discern if there were the
expected improvements and to assess the
impact of change upon the effectiveness of
legistatures and policies enacted by their,

legislators. It combines both theoretical
and applied interests;— but focuses on the
latter. A macrolevel theory is tested re-

garding the effects of change in a legisla-
ture's organization on the subsequent per*
formance of the legislature.in its processing

L

.examination,

" other considerations,
.and

nuciear
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effectiveriess
nature of policy decisions
legistature.
and the outcomes of these policies also are
investigated. A legislative processing
model, research strategy, data collection,
change in the legislatures' 1967-1978 bi-
variate and multivariat§ analyses, policy
area. case studies, and utilization of the
completed part of the project are included
in the report..

of policy decisions M
made by the

’ ¥

1485 Joint Ad Hoc Science and Technology Planning
Committee, Report of the Washington State Legislature
}SSE’I’); NSF/RA-800075; Washington State Legislajure/
oint Ad Hoc Committee on Science :l‘echnology: Bricker J;
Febritary 1980; 86 p; NSF Grant No. ISP 7812732; NTIS
Order No. PB80-205057/NKS .

.

° ' . '
In assessing the options for providing S &
T information to the Legislature, a review
of current literature was conducted, and
other state legislatUfFes with similarities to
Washington's were surveyed. Two states,
Arizona and Minnesota, were selected for
due to similarities in staffing
patterns and Other relevant legislative
functions and strucfure. A report was
prépared on these examinations and is in-
cluded in this study. Based on these and
both mmittee staff
the Technical Advis Committee
recommended an S & T information system

structure with certain parallels to the
Arizona - and Minriésota patterns.  The
recommended S & T Office could serve

several functions, including responding to
legislative S & T inquiries, and organizing
workshops on specific issues. The Joint
Committee determined that S & T information
should be made available to support the
legislative process In various ways: quick
informational responses, position papers,
expert testimony, and concerted workshops
on issues of major S#& T impact. Both'as a
system test and as a neails of providing
needed S & T information:*to the Ledisla-
ture, the »Joint Committee
appropriate S & T workshop on issues con-
fronting the Legislature. The issue of
waste management disposal was
examined in a demopstration legislative
workshop. Results of the workshop are
presented. Finally, recommendations for
the final system design are offered.

1486 Massachusetts Growth Policy Communications
Project, Final Report; NSF/RA-790349; Massachusetts,
Commonwealth of, Office of State Planning: March 1979; 7
p; NSF Grant No. ISP 7614305; NTIS Order No. PB80;;
164367/NKS L

This project was designed to assist in the
formutatijon of a statewide growth policy for
Massachusetts. As implemented, the pro-
involved fulfilling functions outlined"
for the Growth Policdy Act and improving
the communication of findings and recom-
mendations among participants throughout
the process. « The state's growth policy was
£

s
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based on an extensive network of ‘lqcal

Growth Policy Committees which- resulted in

a high level of citizen -participation.

process included preparation of *Llocal

¢ Growth Policy Statements in response to a
questionnaire prepared by the Office of

State Planning. These were widely -circu-

lated to enable communities’ to learfn from

S each other and to incréase public awareness
of the project. Régional planning agencies
developgd reports that. the Office of State
Planning lncorporated in a statewide report

+ outlining local, regional, and state perspec-
tives on growth. In addition, it organized
recommendations for action under the follow=

ing areas that emérged in the growth policy
process: centers, neighborhoods, build-
ings, jobs, farms, wetlands/scenic rivers/

. the coastline; water, growth management,
. . regions, and property tax. A series of
regional forums was conducted for elected

v and municipal officials on local land use,

ment.

) 1487 New York State Science, Engineering and Technol-
‘ ogy Program, Phase I, Final Report (SSET); NSF/RA-
800033: New York. State Energy Office; Larocca | L.
Principal Investigator; February 1980; 78 p; NSF Grant No.
1SP 7727039; NTIS Orde\No. PB80-208648/NKS

_This report discusses the results of -a
planning study conducted by the State
Planning Bureau of South Dakota under the
State Science, Engineering, and Techpology
(SSET). Program. Over the past two years,
> changes have taken place in both the state
administration and in planning for the
future of state higher educational institu-

]

" tions. Described are changes made in the
annual policy development and review
- process. These include a closér working

relatlonshnp between _ the governor and
majority party in both houses of the legis-
e, < lature, a commitment” by , the administration
e and legislative leadership to lessen the
averall .role of state government relative to

R local and private initiative, and changes in
the administrative structure of the State
government. Governmental and academnc
. N relationships are addressed in terms” of
reactive and anticipatory roles for academic

. research. The work of the Academic Re-
. sources Council (ARC), requests for pro-
- - posals,
scientific research improvement program,

and cpntinuing needs for an SSET program

are. discussed. The appendices include a

pollcy issue analysis, minutes of ARC meet-

. © ings, and listings of- cabinet subgroups.

1488 Networking, Legitech Experiments and the Devel-

opment of Politechs; NSF/RA-800098; Participation Sys-
3 tems, Inc.; Stevens CH; June 1980; 58 p; NSF Grant Nos.

DS1 7727940 DSI 7717838; NTIS Order No. PB80-205889/
NKS

Politechs is a communication system which

supports political decisionmaking through
the exchange of technical information
—
<

The,

’_"’pianmngrmanagement,_am:L policy develop- *

<

monitoring of research grants, a-
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"Politechs.

_by. mail.
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needed gto clarify pohcy options. Each par-
ticipanf potentially is an inquirer/selector/
consumer and a responder/editor/producer.
Information exchange - within _this system
takes', various forms. Electronically, inquir-
ies and’ responses are exchanged through
computer terminals connected by phone to
The Legitech exchange, involv-
ing legislatures and resource organizations,
produced the more general Publitech EX-
change which in turn spawned other politi-
cal exchanges such as Localtech, which
focuses on policy at the local level. The
Networkbook contains inquiry briefs on
energy, health, etc., and offers process
options and case éxamples to help users
“learn. various methods for exchanging tech-
ical information. It also includes a_ re-
ource }ﬁrectory of agencies .and technical
rganizations. Netnotes is a newsletter
insert and order "form for updating The
‘Networkbook. The Networkbook assesses a
full range of networking techniques includ-
ing inquiry services, dialogue programs,
in-depth . research, ., networking arrange-
ments, and support systems. This repo

also évaluates the Politech<on-Electronic
Information  Exchange  System  (EIES).
Additionally, a discussion of the Northeast
Networkshop conference on the Legitech
experiment on EIES is presented.

489 Review of Innovative State Criminal Justice Pro-
rams {Innovations); NSF/RA-800093; Council of State
nments; Seymour S; March 1980; 18 ps NSF Grant
521178; NTIS Order No. PB81.115339/NKS

Several new, successful state programs
designed to reduce- crimg are summarized.
Each state corrections agency was surveyed
The survey, as well as other data
sources; forms the basis of this review.
Topics discussed include prison industries,
sentencing, improved apprehension  of
criminal® and different aspects of criminal
justice.. purpose of the innovation,
specific activitt8s or operations, evaluation
and performance, similar programs in other
states, limitations to transfer, costs and
sources of funding, and person for contact,
is covered for the following programs:

Minnesota Community Corrections Act; New
Mexico State Crime Stoppers Program;
Californid Uniform Determinate Sentencing
Act; Oregon Pretrial Release Program;

Minnesota Free Venture Program; Kentucky
Pretrial Services Agency; Georgia Resititu-
tion and Diversion Centers; and North
Carolina Pre-Release and Aftercare Pro-
gram. Other finnovative programs which are
discussed more briefly include Utah's coor-
dinated sentencing and parole release guide-
lines, Illinois' canine, unit, Texas' appren-
ticeship and tralmr;? program, Michigan's
parole supervision project and mutual ob-
jectives probation, ‘Florida's utilization of
inmates on contract construction, and inter-
agency work programs.
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® 1490 State Science, Engineering and Technology Project
(South Dakota), Final Report (SSET); NSF/RA-790364:
South Dakota. State of. Office of Executive Management:
Merrick S. Principal Investigator: November 1979; 45 p:
NSF Grant No. ISP 7803197: NTIS Order No. PBBO-
164049/NKS , -
This report" discusses the results of a
planning study conducted by the State
Planning Bureau of South Dakota under the
State Science, Engineering, and Technology
(SSET) Program. Over the past two years,
changes have taken place in both the state
administration and in planning for the
future of state, higher educational institu-
tions. Described are changes made in the
annual policy development and review
process. These include a closer working *
relationship between the goverpor and
majority party in both houses of the légis-
lature, a commitment by the administration
and legislative leadership to lessen the
overall rolé of state government relative to
local and private initiative, and changes in

* to save money.

the admini
governmen

relationships

istrative structure of the State |
t.  Governmental and academic
are addressed in terms of

%

reactive and anticipatory roles for academic

research.

sources C
posals,
‘scientific

The work of the Academic Re-
ouncil (ARC), requests for pro-

‘monitoring of research grants, a .,

researéh - improvement

progréw
and continuing needs for an SSET program

are discussed.

The appendices include a

highlighted in this report. The creation of
the Virginia Public Telecommunications
Council and the. North Carolina Agency for
Pubiic Telecommunications is noted. While
NoRth Carolina and Virginia are presented
as examples of how to solve the fragmenta-
tion and separation of telecommunications
planning and operations in an orgamzatlonal
manner, the Kentucky Emergency Warning
System serves as an example of how various
systems may be aggregated technologically
to reduce separation and fragmentation and
Recent Federal activities
relating to telecommunications are
described. The results of a survey cover-
ing efforts to improve citizen access to
state government are summarized.

N

1492 UTS Briefs, 1-195 (Includes Index); NSF/RA-800287/
1-195: Public Technology, Inc.: R. Phillips. Principal In-
vestigator; July 1980; NSF Grant No. ISP 7726003: NTIS
Order No. PB81-158487/NKS

This directory of technical-briefs is a com-
pilation of short reports on techndlogy at
work in the cities and courNies of the Urban
Technology System (UTS).\ Technological
developments throughout the M{ter half of
the 1970s are summarized ~and rédgesent a
broad cross section of the United
Each brief consists of statements of t
problem, solution, results, and other con-
siderations, as well as names of persons to

%

contact.

Subject areas mclude the follow-

policy issue analysis, minutes of ARC meet-

ings, and listings of cabinet subgroups. |

criminal  justice;

energy;

ing: community and economic development;
environmental

- b
1491 State Telecommunlcations Activities (Innova-
tions); NSF/RA-800094: Council of State Governments;
Seymour S; March 1980: 11 p: NSF Grant No, ISR 72521176:
NTIS Order.No. PB81-115347/NKS

.

Recent activities in the area of state gov-
efpment telecommunications, in response to
the concerns and needs of the-states, are

. services; fire safety and disaster prepared-
' ness; heaith; human servnces, management,

finance, apd personnel; public works and
public utilities; and transportation.

L

Note: AnNn index to these briefs is included
in this report as Appendix A.
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Information Exchange: July 1980; 512 p; NSF
INT 7818652; NTIS Order No. PBBI 107401/NK

Partial contents: Terrestrlal saline bi systems

(phySIOIOgy and genetics ‘of halophytes,

environmental contamination, product|manage-

ment, product marketing and utilization,
animals associated with saline .environments);
aquatic saline biosystems (physiolggy and
geneti¢é.. of aquatic biota, ecology and
environmental studies, environmental con-

tamination, product harvesting “an utiliza-
tion, mariculture). -

1494 Microbial Enzyme Reactions: Proceedings of the
Fifth Conference of Project IV, Microbial Enzyme Reac+
tions of the US/USSR Joint Working Group on the
Production of Substances by Microbiological Means
(Jurmala [Riga] Latvia, USSR, September 30—0Octobpr5,
1979); NSF/RA-800104; American Society for Microbio-
logy: Weetall HH, Bungay HR, Editors: April 1980: 7§i6 p:

<
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Y

NSF Grant No. INT 7719256 NTIS Order No. PB8O-
\ s

223803{NKS

progress in the area of m|crob|a|
reactions. Presentations cover
broad area mcludmg enzyme production;
cofactor 1mmobilization, industrial, medical
and analytical application of enzymes; and
new concepts in biochemical fuel cells and
other enzyme-related programs.  Topics
include the thermal stability?’ of enzymes;
amino acid synthesis of microbial cells;
fluorometric and electrochemical analysis of
enzyme reactions; immobilizatian, of medical
enzymes on polymeric matrices; improved
hydrogen photosynthetic bacteria and green
algae; sugar recovery and fermentation from
wood hemicellulose; uses of immobilized lac~
tase in the dairy industry; and biomass
production and utilization research sup-
ported .by the National Science Foundation.
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‘greatést potential

1495 Aueslmant. of pmional Use, Choice and Future
Preference Tqward the Automobile and Other Modes of
Transportation, Analysis of Motor*Vehicle Ownership
and Travel Patterns, Final Report, VolumW&One, Part
One: Technical Report; NSF/PRA-7716108/1; Cambridge .
Systematics, Inc.; Westat, Inc.; Sherman L; June 1979; 360
p; NSF Grant No. PRA 7716108 NTIS Order No. PB80-
204175/NKS

Rresent and expected future househBId
preferences toward the automobile and other
modes of transportation are evaluated in
this volume. The factors that influence
consumer choices as reflected by current
automobile ownership and alternatives to
ownership are “identified as well as. travel
patterns of the automobile and other modes
of transportation. The analyses are based
on a National Transportation Survey of
approximately 1,100 households administered
as part of this study in June 1978. ,Despite
concerns for transportation energy conser-
vation following the 1973 Arab oil embargo,
the analysis in this volume confirms that

recent demographic trends have continued™ Cambridge Systematics. Inc.: Westat, Inc.: Sherman L: & ™
to increase U.S. households' reliance on the  June1979:202p; NSF Grant No. PRA7716108; NTIS Order
ptivate automobile. The prevalence of No: PB80-204191/NKS .
multiple orkers has led to . i
inc’regsed ho:zigr%?bilew r"c:wrr’\er'shi levels Consumer perceptions of ‘the adequacy‘of
Sixt ercent of the nation's vehipcle-ov:/nin' energy resources. and their corresponding
A ¢ : tg attitudes toward motor vehicle fuel. effi-
o:‘se| ° sT:ow own wothor morr"e| mator ciency and driving habits are analyzed in g
vepicies. e recent growth in rural popu this volume. The data used in the analyses
lation places an increasing number of U.S. were gathered in ‘a series of nationwide . .
househoids in are‘as_where dependence on’ random household surveys conducted
the private automobile is paramount. The between 1973 “and 1978, The questlons .
proportion of high income households, living addressed what consumer® have done in .
at distances beyond eight miles from the response to' energy shortages and the new
o ganier i igher (o e coriesponding | vemcle fuel-cconomy Sandards A sesbi
‘number of respondents indicateds in late ”
_ :::\‘/’l?; conefrnjr::asmt‘haz:gla'::;t a;/“at':‘ab'g,tsytairég 1976 and early 1977 4 lack of interest in the
from the gcnt center. In the long run, the EPA ratings, since fuel economy did not
Y v concerh them in the choice~of their car. In 4

for reducmg automotive
fuel consumption lies n a shift towards
fuel- effuc:ent vehicled. '
P ‘o
1496 Assessment of Natlonal Usg, Choice ‘and Future
_ Preference Toward the Automobile and Othet Modes of
Transpurtatlon, Analysis of Motor Vehicle Ownership
and Household Travel Patterns, Volume One, Part Two:
Technical Appendiges, NSF/PRA-7716108/2; Cambridge
Systematics, Inc.; Westat, Inc.; Sherman L: June 1979; 105
* p: NSF Grant No. PRA. 7716108"NTIS Order No. PB80-
204183/NKS

2y, ’
The National « Transportation Survey ‘was
administered to 1,095 households between
mid-May and -the end of June 1978. A
national sampling fr.amg was employed to
obtain. a broad representat)on .of travel
behavior. The survey’ questionnaire is
presefted in Appendix A. it contained
three major blocks of questions. The first
section, .administered to a household head,
established a complete inventory of the
household's motor vehrcles, Specifying make,
. »model, vmtage, and options, so that base-
line dlStr’lbuthnS of ownership by vehicle
type, size, and weight could be determined.
The vehijcles sold by households over the

- .
a

N , \\(' 64
- . . . 'A; - {QLA - - ”

Divﬁsion of Policy Research and Ana\ly_sis . ) o .

- How consumers would prefer to-have manu-

L )

year prior to the survey were' also inven-
toried to provide, hmlted time series data on
trends in vehicle type choices as a function
of household composition:,- Characteristics
of the current and intended uses of the
household's motor vehicles were also estab-
lished. Household constraints and other
‘factors that influence motor vehicle owner-
ship arfd ‘travel decisions were also coyered
in this section. The remaining two sections
dealt with household travel behavior.
Appendix B provides a complete and detailed’

record of question-by-question specifica- v .
tions. Sample design, sampling errors, and
incagpe adjustments for the National Trans-
portation Survey are the topics of the
remaining technical* appendices in this

volume. o

1497 Assessment of National Use, Choice and Future
. Preference Toward the Automobile and Other Modes of .
{ Transportation, Volume Two: Consumer Sentiments
. Towards Fuel-Efficient Vehicles; NSF/PRA-7716108/3:

early 1977 vehicle-owning respondents were-
questioned about the most important charac-*
teristics” for which they would look. in
replacing their ¢current vehicles. Fuel
economy proved tp be.overwhelmingly the
.most  frequent response, although the
phrasing of the question did cnot specify -
"what other attributes might have to be com-

promised to achieve improved gas mileage.

S

facturers achieve improved fuel economy

from ‘three broad options is covered in this

report. Light truck ownership and user
characteristics are analyzed in an attempt to

explain shifts in the types of owners over

the, past five to ten years. ,The frequency

of”use of light truck hauling capacity is *
investigated as ‘well as the major purposes . !
of light truck travel.

1498 Assessment of National Use, Choice and Future
Preference Toward the Automobile and Other Modes of
Transportation, Volume Three: An Empirical Analysis of
Household Choice Among Motor Vehicles, Final Report;
NSF/PRA-7716108/4; Cambridge Systematics, Inc.: Wes-
tat, Inc.; Sherman L; June 1979: 67 p; NSF Grant No. PRA & ) -
77161108; NTIS Order No. PBBO-Z(MZOQ/N](S
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The direct statements of consumer preference

" .underlying’' their .yvehicle type choices which

.

Y

+

* make,

were analyzed jn the previous volumes of
this report were found to have two draw--
backs: (1) the questions eliciting direct
statéments of consumer preferences gener-

ally did not require respondents to make .
« ‘explicit

tradeoffs between vehicle attri-
butes; (2) the responses represent stated
preferences of .past or future ,choices rather.
than revealed preferences manifested by
actual choice behavior. This volume pre-
sent>- ar; econometric model explaining the
model, and vintage composition of
|ndivjdual household motor vehicle holdings
in order to develop revealed preference
estimates of the relative mportance of
vehicle cost, performance, and size. The
analysis is based on a national
Two models
are estimated. One model explains vehicle
choices in households holding a single
vehicle.  The remammg model explgins the
composmon of holdings in ‘two-vehicle house-
hoids.” Findings reveal the importance of
seating capacity and, to a lesser extent,
luggage space as determinants of vehicle
utility; that several aspects of vehicle per-

-~ formance do not strongly influence utility;

and that the influence of operating costs

'varles widely among different segments” of

the population and for some may even be
positive. . .

1499 Assessment of National Use, Choice and Future Pre-
ference Toward the Automobile and Other Modes *of

. Transportation, Executive Summary, Final Report; NSF/

PRAZ7716108/5: Cambridge Systematics, Inc.; Westat, Inc.;
Sherman L: February 1980: 47 p: NSF Grant No. PRA
7716108 NTIS Order No. PBBO 204217/NKS

<This document summarizes a final report
‘which presents both a comprehensive evalu-
ation of current nationwide patterns of
‘household motor vehicle ownership and
travel -behavior, and insights into expected
future household travel pesponses to chariges
in the demographic, transportatiog anpd
energy- environments. The_final rggort is
organized into three separatg volumes:

Volume 1, Analysis of Motor Vehicle, Owner- *

ship and Household Travel Patterns; Volumé
2, Consumer Sentiments -Toward Fuel-Effi-
cient Vehicles; and Volume.3, An Emglrlcal

Analysis of Household Chofiée Among Motor

Vehicles. The basis for the analyses pre-
sented in Volume 1 is the National Trans-
portation Survey (NTS) administered to,
1,095 houseéhelds between mid-May and the
end of June -1978. A national sampling
frame wads employed to obtain a broad
representation of travel behavior. Volume 2
describes analyses. based on selected surveys
spanning the period 1973-1978. Data were
gathered from  surveys conducted by the
Survey Research Center on consumer senti-
ments toward energy cohservation. Volume
3 presents an econometric model explaining
the make, model, and vintage composition of
individual Q_o\usehold motor vehicle holdings.

)

A brief description of the contents of each
of the -three volumes is included fin this
summary. !

-

Note: Entry numbers 1495 through 1499
are available from NTIS as a set,

Order Number PB80-204167, $45.50.

1500 Factors Relating to the Implementation and Dif
fusion of New Technologjes: A Pilot Study; NSF/PRA-
7703286/1: Arthur D. Little. Inc.: Morton AS. Principal
Investigator: June 1979; 125 p; NSF Grant No. ERS
7703286. NTIS Order No. PB298998/NKS

tn order to develop an understanding of
how government intervention affects the
processes of implementation and diffusion of
new technologies, case studies of 14 tech-
nologies were carried out: automobiles,
broadcast radio, frozen foods, black and
white TV, color TV, polio vaccine, super-
sonic transport, fluoridation of watef
supplies, ,fomputer aided instruction, basic
oxygen process for steel, numericai control
in manufacturing, digital computers, lasers,
and integrated circuits. The key factors,
their motivations for mplementmg/adoptmg
the technology (or not’ domg so), the inter-
actions among the key 'facters, and how
these affected implementation/adoption are
examined. Tabular presentations of the case
study data show the criteria employed by
the factors. A model, was tested relating
diffusion and time since development of the
prototype.- Facnhtator 4nd an inhibitor: to
acceptance aré identified, ana governmental
'actions  which couwld, affect * tHese' are de-"
scribed. The fmdmgs age quahtatlve and
judgmental rather than quantltatlve The
report concentrates on-a retra§pect|ve look
at existing technolognes , .

J "
1501 Factors Relating to the Implementation and. Dif-
fiision of New Technologies: A-Pilot Study, Voluine One
of Appendices Containing Case Studies; NSF/PRA-
7703286/2; Arthur D. Little, Inc.; Morton AS: Principal
Investigator; July 1979:%155 p; NSF Grant No. ERS 7703286._

NTIS Ozder No. PB80-124712/NKS”

Case studies contaimed in this volume cover
the aytomobile, broadcast radio, frozen
food$, black and white teievision, and color
télevision. These topics 4are considered
under the following areas; scope of dis-
cussion; socioetonomic, political, and tech-
nological environment; the pre-corgmercial
period; the "food chain"; the- ke actors;
the commercial stage; comparativ&c advan-
tages; advertising, marketing, an ublic
relations; resources; manufacturers; detailed
technology; govergment; and consumers.

1502 Factors Relating to the Implementation aiid Dif-
fusion of New Technologies: A Pilot Study, Volume Two

of Appendices Containing Case Studies; NSF/
PRA-7703286/3; Arthur D. Little, Inc.; Morton AS, Prin.
cipal Investigator; July 1979; 178 p; NSF Grant No. ERS
7703288; NTIS Order No. PB80-124720/NKS
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Case studies contained in this volume.
include polio vaccine, supersonic transport,
fluoridation of water suplies, computer-aided
instruction, the basic oxygen process,
numerical control of manufacturing, thé
digital computer, the laser, and.the inte-
grated circuit. These topics are con-
sidered under the -following areas: scope
of discussion; socioeconomic, political, and
technological environment; the pre-commercial
period; the "food chain"; the key actors;
the commercial stage; comparative advan-
tages; advertising, marketing, ‘and public
relations; resources; manufacturers; detailed
technology; government; and consumers.

1503 International Technological Competitiveness: Tele-
vislon Receivers and Semlconduclors, Phase 1; NSF/
PR{Q.7820301. Charles Rﬂéer Associates. Inc.; Wilson RW,
Principal Investigator! ]uly 1979, 141 p: NSF Grant No. -
PRA 7820301 NTIS Order No. PB81-150187/NKS

This report examir? the competltive per-
formance of U.S. fifms in the international
television "receiver and semicohductor indus-
tries -resulting from interaction between
strategies they adopt and strategies of
foreign firms.  Strategies of U.S. firms
depend on technological competitiveness,
costs, competitive, policies of domestic and
forelgn firms, and policies of both U.S. and
foreign. governments. The study is based:
on concepts of corporate strategy and
strategic .groups within an: industry. An
internationa! comparison of technological
developments in color television receivers is
presented, including information on perform-
ance in the U.S. market and on develop-
ment and worldwide performance of _the
Japanese color television receiver industry.
Japanese and U.S. strategies are examined

#in the areas of costs, technology, govern-

ment policies, » market protection, private
labels, and brand names. The report
reviews technological developments in the
semiconductor industry since 1960 and the
sales position of U.S., Japanese, and
European semiconductor firms. Strategies
of the television receiver industry and the
semiconductor industry are compared and
the link among technoiogy, strategiess and
international competitive performance is
analyzed. Finally, the report examines the
role of government policy in influencing
mnovatnon, diffusion, and competitive per-
formance in the industry.

. .
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1504 Overseas R& D Activities of TNCsand S&T Pollcles. ’

of LDCs; NSF/PRA-~7721851/2: Fund for Multinational
Management Education; Behrman JN, Fischer WA; 1979;
25 p; NSF Grant No. PRA 7721851; NTIS Order No?'PB81-
149031/NKS

L[4
A series of case studies concerning research
and development (R & D) activities of five
transnational corporations (TNCs) was initi-
ated in 1977. The studies focused on a
single product line -from each company.’
Activities were ‘surveyed ing the United
States and. abroad. .Instead of ypdating

these studies, it -was decided .to test
whether the results could be generalized.
In a new phase mvolvmg 58 international
companies operating in the United States,
Europe, and Japan, the limits of inquiry
were broadened. A better understanding of
the relationship of science and technology
(s & T) policies of developing couhtries to
the R & D of international companies was
sought. Nine less developed countries
(LDCs) ‘were included to determine ways
other, countries might help them to. develop
indigenous capabilities. This report sum-
marizes results of four areas of investiga-
tion:» overseas R & D activities TNCs;
pharmaceutical programs in tropical diseases;
S. & T policies of developing countries; and
U.S. response to 'S & T needs in industrial
development of LDCs. The main conclusion

1s that a limiting factor in the ability of

LDCs to absorb help offered by other coun-
tries.is the state of their mdlgenous S&T
capabnlmes

1505 Problem Assessment of Time.of-Day Electritity
Rate Structures; NSF/PRA-7819570: Boston College.
Graduate Schoo! of Management: Diffenbach ], Murphy D,
Renda A, April 1980: 190 p: NSF Grant No. PRA 7819570:

. NTIS Order No.°PB80-188261/NKS

This study identifies the important long-
term, (ndirect Impact issues of time-of-day
(TOD) pricing of electricity. It points out
the potential for adverse societal conse-
quences in the areas of electricity, con-
sumption, capital investment, decentralization
of electricity generation, effect qQn solar
energy, and night activity. A number of
policys issues were identified dealing with
mandatory vs. optional rates, strength of
price signals, length of peak periods,
revenue determination, speed of implementa-
tlon, waiver provisions for those subject to
pricing disadvantages, policy variations for
dlfferent classes of customers, and Federal
vs. state-regulation of TOD ‘standards and
rates.- This assessment provides a synthesis
.of finBings as well as quantitative analyses
of specifics. As the integrating method-
ology for this study, influence diagrams
were chosen. "mfluence diagrams represent
the initial qualltatlve step toward a more
rigorous, ‘intensive investigation of the
impact issues by means of systems dynamlcs
methodology . The latter methodology is one
of the recommended strategies for farther
study of thése issues. Two supporting
methodologies used in this report are limits
analysjs and the use of compatibility assess-
ment for generating more plausibie alterna-
tive contextual scenarios which could shape

TOD, pricing consequences.
+

.
-

1506 Quality of Worklife Programs: A Prelimlnary Tech-
nology Assessment; NSF/PRA-7706495; Human Inter-
action Research Institute; Glaser EM, Greenberg PD: Jine
1979: 329 p: NSF Grant No. ERS 7706495: NTIS Order No.
PB81- 126379/NKS .
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This study oér quality of worklife (QWL)
improvement efforts was composed of three
major substudies, each with separate but
interrelated objectives. A preliminary tech-
nology assessment of a small sample of QWL
improvement prdgrams in  manufacturing
plants was conducted to determine their
primary and seconddry effects and, from
this assessment, to synthesize tentative
implications for public policy. The percep-
tions of employees with regard to various
aspects of their working and nonworking
lives were sampied using questionnaires and
individual interviews. _Some spouses were
interviewed, and "objective" data were col-
lected on a number of dimensions of organ-
izational performance sugh_as absenteeism,
ork-related accidents, productivity,” and
grievance ratg. The attitudes and roles of
labor unions wrh respect to the develop-
ment of QWL _smprovement efforts were char-
acterized. Seventeen -union officials from
15 major U.S. wunion's were interviewed.
The role of universities {schools of business
and management) in the diffusion of the
technology of QWL improvement programming
was examined. A survey mailed to 114 lead-
ing business . and management schools
attempted to determine the ektent to which
QWL concepts, issues, and techniques are
being taught; typical curriculum content;
program organization and genesis; evidence
of ublization; and” personal attitudes and

perspectives of the respondents. The data
gathered during these substudies are
reported.

1507 Sciénce and Technology . for Development:
Corporate Government Policies and Practices; NSF/
PRA-7721851/1; Fund for Multinational Management Edu-
cation; Behrman JN, Fischer WA; 1980; 158 p: NSF Grant
No. PRA 7721851; NTIS Order No. PB81-146789/NKS

A series of case studies concerning research
and development (R&D) activities of' five
transnational corporations (TNCs) was initi-
ated in 1977. The studies focused on a
single product line from each company.
Activities were surveyed in the United
States and abroad. Instead of updating
these studies,” it was decided to test
whether the results could be generalized.
In a new phase involving 58 international
companies operating in the United States,
Europe, and Japan, the limits of inquiry
were broadened. A better understanding of
the relationship of science and-‘téchnology
(5&T) policies of developing countries to
the R&D of international companies was
sought. Nine less-developed countries (LDCs)
were included to determine ways other coun-
tries, might help them to develop “Thdigenous
capabilities. This monograph summarizes
three of the original studies and™presents
findiigs of more recent investigations in
the following areas: pharmaceutical pro-
grams in tropical diseases; S&T policies of
developing countries;
response to S&T- needs in industrial devel-
opment of LDCs. The main conglusion is

and United States”

87

that a limiting factor in the ability of LDCs
to absorb help offered by other countries is
the state of their indigenous S&T capa-
bilities.

Note: ~This néport is available in microfiche

form only.

1508 Science and Technology Policy: Perspectives for
the 1980s (Annals of the New York Academy of Sciences,
Volume 334); NSF/PRA-7909060; New York Academy of
Sciences, Fusfeld HI, Haklisch CS, 1979: 394 p: NSF Grant
No. PRA 7909060; NTIS Order No. PB81-106098/NKS

«This volume is based upon papers:and sum=-

maries of discussions presented at a con-

ference on March 17 and 18, 1979, at New -

York University. Leading figures from the
developed countries of. the world reviewed a
wide range of policy issues in science and
technology. The experience and judgments
of these individuals provided a forum of
opinion on three questions: (1) What are
the current major issues in science and
technology policy? (2) What appear to be
the trends, what new problems are antci-
pated within the next five years, and what
mew priorities may arise among the present
ones? (3) Given the growing experiences
and experiments of " different countries,
what approaches to these issues appear to
be effective, and to be recolmmended for
emphasis, for both government and the
private sector? The conference focused on
the relationship of science and technology to
such national concerns as economic growth,
the impact of regujation and foreign policy,
and to technical fields including energy,
materials, and communications. This volume
contains the formal papers presented at the
plenary sessions, the papers presented at
each panel session, and the summaries of
the panel discussions with comments by
panel chairmen. Since this volume considers
current and near-term problems and recom-
mends approaches to solutions, it can pro-
vide a reference point for western indus-
trialized countries to ‘develop policy guide-
lines for improving the health of science
and the usefulness of technology.

1509 Social Beliefs and Social Technical Change: A Case
Study and Methods; NSF/PRA:7624067;. Kalba Bowen
Associates, Inc.; Clippinger JH, Berk G, Sonnenfeld . et al::
1979; 524 p; NSF Grant No. ERS 7624087; NTIS Order No.
PB81-162216/NKS

. - . .
This study attempts to provide the theoret-
ical and analytical’ means to describe tech-

‘nical systems better and to anticipate more

effectively their social and cognitive con-
sequences. Three approaches are taken:
(1) development of a general framework to
classify all types of technical systems in
terms of their potential social effects; (2)
development of methods to describe the
“social  beliefs" of groups potentially
affected by social technical change; and (8)
applications of these methods to a case

70
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study of the social and psychological effects
of technological change in northern New
England logging practlces. The case study
is used to '|Ilustrate some methods for
assessing the sacial and psychological impli-
cations of technologucal change. Results of
30 open and 51 closed interviews with three
types of loggers are presented. Included
in the apperdices are topics covered in
open interviews,” core concept definitions,
closed questionnaires, and addmonal results

- of closed interviews.

1510 Study of Innovatioff in-Manufacturing: Determi-
nants. Processes, and Mathodologlcal Issues, Volume 1.
Panel Study of the Determinants of Innovation inthe U.S.
Footwear Industry; NSF/PRA-7423652/1; University of
Maine at Orono. Social Science Research Institute; Duches-
neau TD. Cohn SF, Dutton JE; December 1979; NSF Grant
No. RDA 7423652; NTIS Order No. PB81-156739

. This report presents the findings of a study

of innovation processes in an industrial set-
tinge The goal of the study was to improve
the understanding of the processes whereby
industrial firms adopt or reject technologi-
cally innovative production equipment, the
patterns and paths through which such
innovatiops are  diffused through an

. industry, and the factors influencing adop-

tion and diffusion rates. The domestic foot-
wear industry was selected as the major
focus of the project because the industry
was experiencing an effort to promote inno-
vation and an expanded set of technological
opportunities was available. Two basic
methodologies used for data coliection were
a panel study framework and case studies.
Volume One presents ‘an empirical test of
major- hypotheses of innovation from the
economic, management, and .organization
theory research traditions. Expanded modeis
of innovation are developed and tested.
Volume Two presents_the results of five case
studies of innovation decisionmaking. The
case studies examine various hypotheses
about decisionmaking that could not be ade-
quately addressed with a panel study meth-
odology. The effectiveness of a methodol-
ogy combining panel and case studies is
discussed. NSF has conducted an evalua-
tion of this research product; the summary
is appended to this volume.

1511 Study of Innovation in Manufacturing: Determi-
nants, Processes, and Methodological Issues, Volume 2,
Case Studies of Innbvation Decision Making in the U.S.
Footwear Industry; NSF/PRA-7423652/2; University of
Maine at Orono, Social Science Research Institute; Duches-
neau TD. Cohn SF. Dutton JE; January 1979; 178 p; NSF
Grant No. RDA 7423652; NTIS Order No. PB81-156747

See Entry 1510 for abstract.
1512 Study of Innovation in Manufacturing: Determi-

nants, Processes, and Methodological Issues, Executive
Summary; NSF/PRA-7423652/3; University of Maine at

~

Orono. Social Science Research Institute; Duchesneau TD,_

Cohn SF, Dutton JE; March 1980: 32 p; NSF Grant No. RDA
7423'652: NTIS Order No. PB_81-156721

o

~in Canada as opposed to the U.S.;

. The papers are

Division of Policy Research and Analysis

See Entry 1510 for abstract.

1513 Tachnica'l Change in the Railroad Industry, Part 1:
H’iggybacklng and Intermodalism, Final Report; NSF/
PRA-7617394/1; Massachusetts Institute of Technology:
Friedlaender AF; October 1980; 249 p; NSF Grant No. PRA
7617394; NTIS O.rdel' No. PB81-158180/NKS ¢

This report consists of five papers involving
technical change in the railroad .industry.
concerned mainly with
piggybacking and intermodalism, terms used
for rail truck movements in which entire
truck trailers or trucke contaimers are
loaded onto raiiroad flat cars. Included are
the following papets: (1) "The Structure
of Technology and Costs of U.S. and
Canadian Railroads" examines the question
of whether regulation inhibits technological
changes in the railroad industry; (2) "In-
termodalism and Integrated Transportation
Companies in the U.S. and Canada"
explores whether intermodal ownership has
ericouraged the use of intermodal operations
(3) "Rate
Freedom and Intermodal Usage" compares
the pricing structures of intermodal services
in Canada and the U.S.; (4) "Piggyback
Plans: ° Costs, Rates; and Profitability"
analyzes the profitability of piggyback oper-
ations, including peculiarities’of such opera-
tions; and (5) "Some Observations on
Domestic Freight Forwarding in Canada and
the U.S., An Hitherto Neglected Component
of the Transportatjon Universe" examines
the status of domestic freight forwarding
operations in Canada and the U.S. and
focuses on similarities and differences.

1514 Technical Change in the Railroad Industry. Part 2:
Unit Trains, Final Report; NSF/PRA-7617394/2; Massa-
chusetts Institute of Technology, Friedlaender AF. October
1980; 203 p. NSF Grant No. PRA 7617394; NTIS Order No.
PB81-158198/NK S

This report consists of four papers involving
technical change in th railroad industry,
particularly in the us€ of unit coal trains.

Included are the following: (1) "Coal
Markets and Rail Utilization in Canada since
the . National -Transportation Act" discusses
the export metallurgical coal market, the
domestic coking industry, arid the thermal
coal market; (2) "The Railroad Rate Struc-
ture and Service Innovation in the Trans-
portation of Coal" searches for evidence of
some causal relationship between rate regy-
lation and service innovation in railroad coal
traffic; (3) "The Rate Structure, of Unit
Coal Trains in the 1970's" suggests that the,
railroads have not been entirely successful
in exploiting their latent monopoly power
with respect to Western coal markets and
derives a rate model under monopoly condi-
tions; (4) "Railroad Volume Coal Rates, A
Review of Lijtigation Accompanying an Inno-
vative Marketing Strategy" evaluates an
hypothesis that a regulated firm, in seeking
innovations, is constrained through the
regulatory process from maximizing the
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benefits it might receive from a freer Coates VT; March 1979; 588 p; NSF Grant No. ERS
market environment. 7517449; NTIS Order No. PB295969/NKS N

The focus is on the structures and

chuwhanseln the Railroad Industry, Execu- processes of bureaucratic institution$ in

b fTec:nryo;l(?iFg’BAdel;ng? %ﬂfsi‘éhl;;egasl{;“i' both executive and legislative branches, the

ute o 8Y: Trieciaencer At; Uctober P17 ps political environment in which they operate,

g%isg’s?sbm PRA 7617394; NTIS Order No. PB81- 34 the effect of these pressures on the

attempt to anticipate and evaluate objec-
tively the impact of technology on society
and to make. decisions in the public
interest. The change’ in technnology-related ,
decisionmaking in the Federal Government
from 1972 to 1977 is described, and the
growing use of tekchnology assessment and
secondary impact analysis is summarized.
The technology assessment program of the .
National Science Foundation which laid the
groundwork  for this development s
covéred, as well as the developments in
Federal executive (mission) agencies. The .
report traces one aspect of decisionmaking,
the process of plannin résearch, develop-
ment, and evaluation whNgh leads to Federal
stimulation, utilization, and/or commercializ-
ation of technology. Detailkd descriptions of
the varying experience of Jeach agency with
technology assessment and secondary impact
analysis, including t "lessons learned" -
1516 Technolosy‘ Assess‘ment for Development; NSF/ g:si;\éastelor;? the gutrfgr,p::seor;:g:ad:;. welltl
PRA-7819648; United Nations: Korn A: 1979; 169 p; NSF administratorss: and analysts if
14

Grant No. PRA 7819648; NTIS Order No. PB80-187404/NKS cy to compare their experiénces

This Uniteé Nations Seminar convened with those of others, -
from- 30 October to 10 November 1978 at
Bangalore, India, consisted of professionals
from developed and developing countries
active in fields wherein technology assess-
ment is particularly relevant. The attendees

In this study of technical change in the
railroad industry, service* innovation,
rather | than technical' innovation, is
examined. Service innovation is subject to
) - severe regulatory constraints in contrast to
technical innovation which is not partic-
ularly. subject ‘to such constraints. By
studying American and Canadian rajlroad
operations, this project has attempted to

isolate the economic and regulatory forces.

' that- may have impeded or promoted the,;
utitization of specific innovative services in"
each country. Research in the following
areas is _summarized: differences in costs
"and technology between Canadian and U.S.
railrgads; the role of integrated transporta-
tion companies and rate freedom.in utiliza-

tion of intermodal services; and the role of ,

. rate freedom in the utilization of unit trains.

1518 Technology Assessment of the Fluorocarbon/
Ozone Depletion Problem, Final Report; NSF/PRA-
7709248: Systems Control. Inc.; Schainker RB; January
1979; 156 p: NSF Grant No. ERS 7709248; NTIS Order No.

. were to consider questions relating to policy PB294927/NKS . '
and to economic, social, cultural, environ- ’This study utilizes a computer-based simula- .
) mental, and other consequences associated tion model to provide insight into the impli-
with scientific and technological development. cations of various alternatives open to the
programs.  Consideration of technology policymakers 1n the light of highly uricertan
assessment as a possible aid to development  atmospheric and biological processes., Ques-
planning was emphasized. It was hoped - tions addressed in this study include: (1)

that the Seminar would providé a point of  .what are the physical and economic conse-
view concerning the problems and the  quences of alternative control actions? (2)
effects arising from the introduction of new What if the environmental effect is less (or

technologies, be_they local innovations or more) severe than currently predicted? (3) N
acquisitions from'.abroad. THe 24 papers  what effect does the development of an
presented at the Seminar are included in early warning system based upon the detec-
this report. —Topics covered include the  tion of ozone depletion have on the decision
capabilities of technology assessment; tech-  process? (4) How does the economic discount
nology assessment in energy systems; rate affect the cost analysis? (5) what is
advanced ~ technology ~and development  the value of further research and added "
strategy in the Middle East; technology  jnformation? In- other words, what is it
assessment  in  agriculture; - technology  worth to reduce the uncertainty in each of
* " assessment as policy analysis; technology the important variables? The analysis is .
——assessment 1o meet user 'requirements; based upon a series of mathematical models
. technology assessment for development in ,representing each element of the problem.
the field of health; the limiting factors of  These mathematical models are described in
small-scale technology assessment; tech- the report. The models form the basis of

nology assessment in industry; and a case the computer-based simulation of the real
history of technology transfer, the Spamsh . world which is then used ta calculate the

. experience. . physical and economic consequences of
.o selected scenarios. The many parameters
1517 Technology Asssessment in Federal Agencies: 1871 that are specified for this computer simula-
1978; NSF/PRA-7517449; George Washington University, tion are discussed: alternative control e
Paggram of Policy Studies in Science and Technology:  actions; projected ozone depletion by chloro- -
: o ‘ . Y
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fluorocarbons; detection threshold; discount
rate; and chlorofluorocarbon productlon and
release The effect of control of chloro-
flubrocarbon emissions by the United States
alone was studied. .
1519 Technology Assessment: The Impact of Robots,
Final Report; NSF/PRA-7600637; Eikonix Corporation:
Kurlat S. Principal Investigator: September 1979; 261 p;
NSF Grant No. ERS-7600637: NTIS Order No. PB80-
142268/NKS

* ’

intended to provide a data base for the
development of policy options regardmg the
diffusion of robotics, this study is divided
into four phases:
ing relevant technology for the development
of robots_through 1990; examining possible
application areas for technological feasibility
and significance of impact resulting in the
selection of three major areas of application;
investigating potential socioeconomic ramifi-
cations of each of the three selected appli-
cation, areas; and elucidating policy aiter-
natives influencing robotics development.
The three robotic applications considered
are the domestic robot, the nuclear reactor
robot, and the industrial robot. The study
conciuded that diffusion of robotics .in the
application areas selected at a rapid rate
is highly unlikely. The technical constraints
against a vast change in the scope of
robotic capabilities is one reason for the
slow diffusion rate. It is feit that diffusion
will proceed for the next gouple of decades
in a manner similar to the diffusionr of auto-
mation. While national unempioyment may
not be likely to change because of robotic
use, the pattern of employment will prob-
ably change due to an increasing emphasis
on service-type jobs. Federal agtions may
be warranted to insure that there are ade-
quate, equitable, and satisfactory means of
shifting the employment patterns.

surveying and forecast~ |

.

g
CIENTIFIC TECHNOLOGICAL AND

1520 The Transfer of Technology by Multinational
Enterprises: A Summary of Three Studies, Final Report;
NSF/PRA-7419491/1; Harvard University. Graduate School
of Business Administrdtion; Stobaugh R, Telesio P:.Sep-
er 1980; 116 p: NSF Grant No. PRA 7419491: NTIS Order
No. PB81-158172/NKS . .

The process of ‘transferring technology
across national borders by multinational
enterprises is explored. 'The studies focus
op the transfer of manufacturing-technology
through licensing; the choice of technology
in investments in developing countries; and
the development of a computer model to op-
timize foreign investment location ‘and inter-
company trade decisions. The first study
examines reasons why multinational enter-*
prises license abroad, licensing to supple-
mentary foreign investment, and licensing
for reciprocity. Two industries, textile and
pulp and paper, were selected for the
second  study. Research  methodology,
including alternative  technologies and
procedures used to determine choices, 1is
discussed. The third study describes the
development of a modei of international
investment planning, presenting both com-
pany and government points , of wview.
Findings are summarized for each study.
General implications = =for governments
interested in increasing benefits - from
foreign direct investment and licensing are
suggested.

1521 The Transfer of Technology by Multinationai Enter-
prises: A Summary of Thrae Studies, Executive Sum-
mary; NSF/PRA-7419491/2, Harvard University, Graduate
School of Business Administration; Stobaugh R. Telesio
P; September 1980: 19 p: NSF Grant No. PRA 7419491.
NTIS Order NO. PB81-159477/NKS

See entry 1520 for abstract .
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1522 Application of Computer Graphics to Air Quality
Data Analysis, Technical Report; NSF/RA-800156; Mete-
orology Research, Inc.; Vanderpol AH; February 1980; 82
p: NSF Grant No. PFR 77.12487; NTIS Order No. PB81.
113623/NKS

The utility” of analyzing large scientific data
analysis programs on a small computer
(HP21MX) was demonstrated by analyses of
the European Air Chemistry Network
(EACN) atid rain chemistry data with the
International  Meteorological Institute in
Stockholni, Sweden. The analysis focused
on—undérstanding and quantifying analytical
errors in the data and providing statistics
for development of a simple photochemical
model. Errors in the data base resulted
from the processes of collecting the rain
water, analyzing it for ions, and recordmg
the values. A statistical approach was em-
ployed to tdentify and correct errors in the
data base. The median values supplied
were over several years and stations. The
model examined concurrent sulfate and
nitrate formation processes during transport
from the source of the primary suifur and
nitrogen oxides. The most important tenta-
tive conclusion of the model study is that
atmospheric sulfate and nitrate formation
rates are interdependent and nonlinear,
suggesting that the reduction of emissions
of either oxides of sulfur and/or hitrogen
will not necessarily resuit in a proportional
reduction of the acidity of rain downwind
from the soyrces. Detailed appendices dis-

“cuss EACN errors, formation of sulfuric and

nitric acids, and five computer programs.

1523 Big Sky Coal Mine—A Mine-Site Study of Benefits
and Costs of Reclaiming Surface-Mined Land in the
West, Part 111; NSF/RA-790385; Pennsylvania State Uni-
versity, Coltege of Earth and Mineral Sciences; Julian E L:
1979; 202 p; NSF Grant No. APR 7618486; NTIS Order No.
PB80-176805/NKS

The benefit-cost ratio of western coal recla-
mation is examined. Kising prices of im-
ported crude oil. have spurred significant
expansion of western cgal production to in-
crease domestic sources of energy. This in
turn has raised concerns about environ-
mental impacts with resultant state laws re-
quiring reclamation of mined land. Stand-
ard benefit-cost analysis studies provide
insight into the absofute and relative size of
benefits and costs of reclaiming surface”
mi_nedﬁestern coal land using a case study
of th@®Big Sky Mine in southeast Montana.
This report presents the project's rationale,
problems, and, objectives. Several analyses
of benefits and costs of reclamation are re-
viewed. The environment at Big Sky Mine
is described, and the faws and regulations
affecting the mine are cited. Procedures
and costs of reclamation at the’mine are
discussed, and the valuation methodologies
of outdoor recreation and recreational bene-
fits are examined and estimated. Benefits
and costs are compared. with respect to both
priority and social benefits.

" the
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1524 Construction of Pulse Echo Ultrasonic Test Equip-
ment and Acquisition of Tissue Signature Data, Final
Report; NSF/RA-800105; New York Institute of Technol-
ogy. Science and Technology Research Center: Glenn WE,
Rabinowitz JR. Weiss L; 1980: 60 p; NSF Grant No. DAR
7610364; NTIS Order No. PB80-221880/NKS

Work is reported on the désign, fabrication,
and testing of equipment to measure the
intergction of ultrasound with smali biologi- .
cal samples under conditions of minimal
biological degradation. This equipment has
also been used to measure these interaction
parameters for various samples of tissue.
Velocity, total attenuation, and scattering
measurements can be made in rapid suc-
cession on a single sample. Absorption
measurements fequire a sSwept burst of
ultrasound over one-third of an octave and
small tissue samples; therefore, they cannot
be pérformed rapidly on the same sample.
The method used for measuring absorption
coefficients s a reverberation technique
similar to one used 1n room acoustics. It
calls for two measurements of the reverber-
ation time, one with the chramber containing
saline, and  the other where Some of the
saline has been replaced by the tissue
sampie. .The difference between these two
measurements yields the rate of decay in
the tissue. It appears that the greatest
part of the attenuation of ultrasound by
tissue is due to scattering, not absorption.
Therefore, it should be expected that
scattered signals are more likely to give
more useful signatures than absorption
measurefments.- The results of studies on
tumorogenesis are reported. ' Also, tissue
interactions having diagnostic ~importance
are noted. N

1525 Controlled Microbial Gonversion of Poultry Waste
into a High Protein Feedstuff, Final Report, May 1,
1976—0October 30, 1978; NSF/RA-790438; Cornell Uni-
versity, Department of Microbiology: Shuler ML, Austic ~
RE. Seeley HW, Jr.; January 1979: 146 p; NSF Grant No.
AER 7605681; NTIS Order No. PB80-200884/NKS N

This report describes technically feasible
one- and two-stage processes for aerobic
conversion of poultry manure into high pro-
tein feedstuff. These processes increase
efficiency of animal, production and
minimize the amount of waste matter re-
leased to the atmosphere. The <two-stage
continuous aerobic process begins with
degradation of uric acid and release of
ammonium ion and continues with the addi-
tion of carbon in the form of molasses or
glucose to obtain a carbon-to-nitrogen ratio
suitable for microbial proliferation., The
product consists of a nearly pure culture of
pseudomonas fluorescens which is essentially
free of common pathogenic organisms. The
single-stage process reduces oOperational
complexity and offers a potential cost re-
duction by eliminating the second stage by
using a mutant of P. fluorescens. This
mutant degrades uric acid in the presence
of glucose and ammonium ion. The single-
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stage system operates at a pH of about 7.5
without pH control, regduces start-up time,
retains nitrogen content, and possibly im-
proves culture stability. A detailed pre-
liminary analysis indicates conditions under
which the two-stage process i1s economically
attractive. Economic feasibility of the
single-stage process awaits nutritional trials
of the product. ‘

1526 Cooling Water Recycle by-Softening, Final Report

(May 1, 1977—November 1, 1979); NSF/RA-790434: Uni..

versity of Houston, Cutlen College of Engineering; on
JV:1979; 60 p; NSF Grant No. ENV 7706504: NTI er
No. PB80-200959/NKS

De‘velopment of a preliminary design method-
ology for integrating a sidestream softening
unit into a cooling water system to achieve
zero pollutant discharge is presented.
Cooling water discharge is a major environ-*
mental probifm whigh the U.S. Environ-
mental Protéction Agency (EPA) and Con-
gress aim té elinunate from ail industrial
facilities within the decade. Current zero
blowdown technoiogies involve sidestream
softening (using lime-soda, reverse osmosis,
ion exchange, and electrodialysis) in which
a sidestream of water from the coofing tower
is treated to remove potential scale-forming
and corrosive materiai. Basics of softening
and scaling related to the adsorption of
,sitica and the’ kinetics of high tatal dis-
solved solids (TDS) reactions involving
calcium, magnesium, and silica are investi-
gated. This information has been used to
derive formulas for preliminary design af,
the sidestream softener of the zero blow-
down, open recirculating cooling system.
Two major sidestream softener options have
been devejoped whereby pH is controiled b

either carbon dioxide or sulfate” addition.
The procedure applied to a variety of
waters 1n the United States indicates that
zero discharge from cooling water systems
is feasible for a wide range of water quali-
ties. 4 . e

1527 Cypress Wetlands for Water Management, Recy-
cling and Conservation, Fifth and Final Report; NSF/RA-

800138: University of Florida, Center for Wetlands: Odum _

HT. Ewel KC, Editors: April 1980: 291 p; NSF Grant No.
PFR 7706013: NTIS Order No. PB81-102238/NKS

The recycling of treated wastewaters into
cypress domes and the response of these
ecosystems and natural patterns in controi
swamps are reviewed. Results indicate that
cypress domes are satisfactory landscape
-units for interfacing the economics gf people
and -nature. :This method is preferabie to
technological treatfent because it costs
less; it is better than release of waste-
waters on uplands because improved filtra-
tion exists and less ecosystem exchange 1s
required; and it is preferred to release into
open waters because the swamp ecosystem
adapts better to high nutrients and low
oxygen conditions.
this alternative for tertiary treatment and

Florida is considering.

storm runoff on a case-by-case basis. An
unexpected outcome is the savings of water
from evapotranspiration by upland swamps.
Energy evaluations show the swamps to be a
major way to both save energy and to use
solar energy for fruitful economic putrpose,
thereby saving waste treatment costs and
maintaining a supply of high-quality timber.
Smaller projects are described to determine
the best loading of wastewater addition to
flowing swamps and to test other kinds of
wastewater, such as those containing sul-
fates and those from phosphate mining.

1528 Evaluation of DASI FreeFallingFilm UHT Milk,
Final Reporf, Volume I: Project Activities; NSF/RA.

. 790433: DASI Industries. Inc.: Nahra ] E. Principal Investi-

gator, October 1979; 61 p; NSF Grant No. AER 7704162:
NTIS Order No. PB80:201874/NKS

The objective of this project was’to deter-
mine nutritional and biochemical data on
milk which had been sterilized using. the
DASI FreeFalling Film ultra-high tempera-
ture (UHT) system at the. University of
Marytand. Such data wouid be valuahle in
introducing sterilized milk in thes. United
States and as an energy conservation meas-
ure. The DASI unit operates on the prin-
ciple of heating a free falling film of prod-
uct by a saturated culinary (pure) steam
atmosphere under pressure. Volume 1
presents a summary of scientific findings
and a review of papers and presentations
that were made to disseminate data devel-
oped by the project. In Volume 2, the

_comprehensive findings of research teams of

Ohio State University and the University of
Maryland are reported. Protein conforma-
tional changes and protein-protein inter-
action were quantified to determine the per-
cent *of denaturation of caseins and serum

"proteins at various temperatures and hoid-

ing times. The extent of interaction De-
tween serum proteins and casein micelles
was quantified. "The enzymatic activity of
protease, lipase, phosphatase, and xanthine
oxidase, including reactivation over a span
of lime, was measured and .quantified. The
gro\'th characteristics and final properties
of the cultures used to produce yogurt,
buttermilk, and cottage cheese were quan-
tified and described.

1529 Evaluatior&t;(f DASI FreeFallingFilm UHT Milk,
Volume 11, Final'Report; NSF/RA-790431; DASI Indus-
tries, Inc.; Nahra ] E, Principal Investigator. October 1979,
342 p, NSF Grant No. AER 7704162; NTIS Order No. PB81-
119125/NKS ’

See entry 1528 for abstract. . '

1530 Evaluation of the Oak Ridge National Laboratory
Multiregion Model, Final Report, Volume 2, {August 15,
1877—August 31, 1979); NSF/RA+790382; Ohio State Uni-

Versity, Research Foundation: Fisch O, Gordon S I, August
- 1979; 127 p; NSF Grant No. ENV 7715020: NTIS Order No.

PB80-164841/NKS -

MULTIREGION is a population and empioy-
ment projectior) model used to project popu-
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lation by age, sex, and employment for 37
economic se%tors at S-year intervals. The
geographuc eakdown of these projections
is the 173 BEA (Bureau of Economic Analy-
sis) economic areas- in—the- ited States.
This mode! is réviewed and.evaluated both
in terms of its theoretical underpinnings
and in terms of its empirical operational
characteristics: (1) regional models that
have been derived in the United States with
a similar purpose in mind are presented;
(2) mode! assumptions, inputs, and outputs
of MULTIREGION are given and compared to
the previous madeling efforts described;
(3) operational oblems of the MULTI-
REGION model “are delineated; and (4) an
empirical test of the accuracy of the
MULTIREGION model is presented.
 {

1531 Evaluation of the Oak Ridge National Laboratory
Subregional Land-Use Allocation Model, Final Report,
Volume 3 (August 15, 1977—August 31, 1979); NSF/RA-
790383, Ohio State Upiversity, Research Foundation; Fisch
0, Gordon S I, Sequin ], et al; August 1979; 73 p; NSF.Grant
No. ENV 7715020. NTIS Order No. PBao—171341/NKS

A subregnonal model is reviewed |n detail as
prelude to the applications testing of the
model in Ohio. -.Its purpose is to interface
labor supply and, demand with industrial
level-use allocation. In %ractice, land use
is not considered at ail by the model except
in lmphcnt terms. Instead, the model allo-

through the process of adding and removing
industrial plants and other activities. The
mode! also calculates the commuting and
migration which resujt from the allocation
process. This oyerview of the theories and
sideas behind the model includes the follow-
ing: (1) a critique -of the mathematica}
representation made of the socioeconomic
system by this model; (2) a focus on a
series of technical problems in the computer
code, documentation, data sources,. and
availability; and (3) a set of recommenda-
tions and conclusions concerning this model
and its potential usefulness in Ohio.

1532 Management of Toxic Materials in Municipal
Sludges Symposium, Overview Papers and Summaries
of Discussion (Miami, Florida, March 21-23, 1978); NSF/
RA-790408; Environmental Quality Systems, Inc.; Wein-
berger L: March 1979: 127 p; NSF Grant No. PFR 7815874;
NTIS Order No. PB80-170392/NKS

This symposium provided an dpportunity for
intenjstve communication and exchange of
infdrmation among those active in the field
of toxic materials in sludge. Four major
areas of interest provided the focus: (1)
impact of leglslataon on toxnc materials in
sludge; (2) toxic poltutant ~ sources; (3)
siudge characteristics; and (4) control of
toxic materials in sludge., This document
presents the four overview papers which
corresporid to the four interest areas, as
well as surhmaries of the discussions in, each
task, group. .

“cates labor and population t6 subregions °
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1533 The Non-Ferrous Minlng Industry in the American
Sopthwest, Final Report; NSF/RA-800172; University of™
New Mexico, Department of Chemical and Nuclear En-
gineering, and the Bureau of Business and Economic
Research; Mead RW, Bonen GW; July 1980; 284 p; NSF
Grant No. AER 7602378: NTIS Order No. PB81-105389/
NKS

9~

This study investigates the impact of chang-
ing tachnology on the generation of water:
borne d airborne residuals and on .the
consumption of energy and water. 1t
focused on the copper industry and its
principal byproduct, molybdenum. Nearly
85 percent of e domestic production of
both metals comes from Arizona, Colorado,
New Mexico, and Utah. The technology was
studied to develop detailed process informa-
tion for each existing technology as weli as
for newly developing technologies. Process
information was used to construct ‘a large
linear programming model of the industry.
The response of the model to various levels
of environmental constraint and various
prices of water and energy provides data
on changes in technology that would occur
under various external situations. It was
demonstrated that this methodology is
capable of providing summaries of detailed
technicai information for use by policy-
makers in framing and deciding various
Iegislati’e and regulatory actions. Addi-
tional findings related tqQ pyrometallurgy,
hydometallurgy, water recycling, and sulifur
dioxide emission prevention are discussed.

[
1534 Power Plant Waste Heat Utilization in Aquacul-
ture, Final Report (November 1, 1976—November 1,
1979) Volume 1; NSF/RA-800187: Pubhc Service Electric

“and Gas Company: Guerra CR, Godfriaux BL. Eble AF.'et

al; March 1980; NSF Grant No. ENV 7619854, NTIS Order
No. PB81-110785/NKS

A three-year research study on the con-
structive use of electric generating station
waste heat in cooling water effldents for
fish production is summarized. The studies
were -performed at the Mercer Generating
Station on the Delaware River in New
Jersey. Results of the project indicate not
only that it is biologically feasible to rear
fresh water’ shrimp and rainbow trout aiter-
nately during warmer and cooler months
directly in these effluents, but that it
appears to be economidally and technically
feasible. A prototype commercial waste heat
aquaculture facility for the high density
culture of both finfish and shellfish i
described in a subsequent proof-of-concept
study. This volume presents the research
objectives, approach, and product use and
a technical section outlining the engineer-.
ing, biological, and economic feasibility as
well as product qualify. Technical papers
in the appendices include "A Method of
Maintaining Aquaculture Process Flow Dur-
ing Chlorination of Electric Generating
Station Cooling Water" and "Ventutre Analy-
ses for :a Proposed Commercial Waste Heat
Aquaculture Facility." ’
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1535 Power Plant Waste Heat Utilization in Aquaculture,

Final Report (November 1, 1976—November 1, 1979)

Volume 2; NSF/RA-800188; Trenton State College. Depart-
ment of Biclogy: Eble AF: March 1980: 314 p: NSF Grant
No. ENV 7619854; NTIS Order No. PB81-110793/NKS

This volume specifically describes that part

~ of the research conducted by Trenton State
College. Wdter temperatures from the dis-
charge canal of the Mercer Generating Sta-
tion in New Jersey were blended with those
from the Delaware River by pumps installed
in strategic locations to achieve desired
temperatures. The report further describes
how recirculation s controlled during chio-
rination periods by activating and deacti-
vating certain pumps. As a result of this
procedure, plus an oxygen injection system,
trout density was greatly increased. Tech-
niqwes for growing and maintaining shrimp
larvae and early juveniles in nursery Sys-
tems are described. Harvest densities of
- the shelifish did not compare with those
obtained for finfish. Although the use of
channel catfish to replace tropical prawns
as warm water speciés proved less success-
ful, i1t was concluded that catfish culture
could be improved by instituting a hatchery
program. Eel culture at the facility has
progressed well.  Management techniques
are described, including production of eel
food, treatment of raceways to prevent
disease, and stocking and harvesting pro-
cedures.

1536 Power Plant Waste Heat Utilization in Aquaculture,
Final Report (November 1, 1976—November 1, 1979),
Volume 3; NSF/RA-800189: Rutgers University. Center for
Coastal and Environmental Studies and Department of
Physiology: Farfnanfarmian A: March 1980; 133 p: NSF

Grant Na. ENV 7619854. NTIS Order No. PB81-110801/,

NKS

This “report describes
mettods for the -commercial culture of the
glant fresh water shrimp, Macrobachium
rosenbergii and the rainbow trout, Saimo
gairdneri in the thermal discharge water of
+ the Mercer Power Plant in Trenton, New
.Jérsey. Discharge water from this plant
<« was*used in a preliminary assessment of the
survi growth, and food conversion ratio
of t species. !t was shown that acute
or c c exposure to power plant intake
and ardge water, discharge with or
» + witho al particles, and discharge with
or without slurry overflow mix do not sig-
.nificantly  affect ~metabolism, short-term
survival, growth, or conversion efficiency
of shrimp.or trout. Histological examination
of shrimp tissue directly exposed to coal
microparticles revealed accumulation only in
the stomach and intestine. Chlorine from
the discharge water had a deleterious effect
on the behavior and survival of shrimp and
trout, Results are presentéd of studies
which examine the effects of mercury (to
simflate coal burning power plant emis-
sions), temperature extremes, dissolved
oxygen, amino acids, and calcium on the
wh species.

procedures and
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1537 Regulation of the Coal Industry—Healthand Safety,
Surface Mining and Other Issues, Parts 1 andII; NSF/RA-
790384; Pennsylvania State University. College of Earth
and Mineral Sciences: Gordon R L. Manula C B, Ramam R
V:'1979; 703 p; NSF Grant No. APR 7618486: NTIS Order
No. PB80-176597/NKS

Efforts to appraise impacts of the Coal Mine
Health and Safety Act (CMHSA) of 1949 and
surface mining
Also, an overview of numerous policies re-
stricting the production and use of coal is
presented. The effects of CMHSA on out-
put were appraised by three methods, atl of
which indicate™. that CMHSA has reduced
productivity significantly and concurrently
raised coa! mining costs 20 to 30 percent.
Regression analyses demonstrate that costs
appear to be five to 20 times higher than
safety benefits.- Data on potential health
benefits suggest that they are uniikely to
be great enough to raise benefits to equal
costs. Hence, CMHSA advocates must show
.that benefit estimates are seriously under-
stated. Analysis of surface mining regula-
tions demonstrates that uyless estimates of
aesthetic benefits are - grossly under-
estimated, surface mining reclamation entails
.Qi? which far exceed benefits. Global
impfications of these studies are not easily
determined. A simulation study discusses
health and safety regulations. A case
study of “a western strip. mine.provides ex-
tensive data which may or may not be
representative. Overall, the conclusion is
that the cost effectiveness of surface mining
regulations 1s questionable.
1538 Three Approaches to Input-Output Modeling in
NSF/RANN Regional Environmental Systems Projects,
Final Report, Volume 5 (August 15, 1977—August 31,
1979); NSF/RA-790491; Ohio State University Research
y_Foundation. Department of City and Regional Planning:
Fisch O. Gordon SI. Given R, et al: August 1979: 129 p¥
NSF Grant No. ENV 7715020; NTIS Order No. PB80-
210198/NKS

Three projects are analyzed in which cur-
rent state-of-the-art  methodologies are
applied to the solution of technical planning
problems at state, regional, = and local’
levels. The first project dealt with devel-
opment of _methodology to resolve the eco-
nomic expansion-environmental dilemma, re-
placing subjective evaluation with information
produced through scientific analysis. The
second project concerned regional” analysis
and management of environmental systems to
provide information for making land-use de-
cisions. The third project involved devis-
,ing a series of models called the Regioni
Activities Mode! comprising nine comput

programs which calculate economic condi-
tions and predict the residual impacts of
economic  activities. All three projects
utilized Input/Output (I-0) analysis. -0
models are described together with the sur?®
vey methods used- to modify national or
state 1-O coefficients for use in a region.
A detailed review describes each project
and the application of 1-O. Application of
the methodology to Ohio appears iimited.

regulations , are reviewed.
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1539 Value of Time in Environmental Decision Pro-
cesses, Concepts and Issues, Volume One, Main Report;
NSF/RA-790532: University of Michigan. School of Natu-
ral Resources: Schramm G, Andrews RNL. Broder J; et al,
November 1979, 150 p; NSF Grant No. ENV 7700351. NTIS
Order No. PB81-122137/NKS

»

An analysis of the nature of time-related
costs and benefits is presented. Some of
the problems of multi-objective analysis as
related to the value of time are discussed:
an assessment of the underlying social
values that affect environmental contro-
versies; the role of the media in facilitating
or hindering environmental decision proc-
esses; an analysis of legal factors; and the
role of institutions and administrative
structures. A case study of the costs of
time applied to atomic powerplant licensing
pracesses 1s presented. Licensing proced-
ures for atomic powerplants are prominently
used throughout the study to illustrate the
discussions. Findings are summarized and
a set of recommendations for future re-
search is proposed.

RESEARCH PUBLICATIONS FROM PREVIOUSLY
SUPPORTED PROGRAMS"

1540 Value of Time in Environmental Decision Pro-
cesses, Concepts and Issues, Volume Two, Annexes I-1V;
NSF/RA-790533; University of Michigan. School of Natu-
ral Resources; Schramm G. Andrews RNL. Broder |. et al;
November 1979, 227 p, NSF Grant No. ENV 7700351. NTIS .
Order No. PB81-126435/NKS

Topics covered include social value confliet
dimension, legal fagtors, and organizational
and institutional dimensions. Examination of
a variety of environmental controversies
rbvealed a complex array of possible rea-
sons for conflict among social, environ-
mental, political, 3and economic values.
These value conflicts result in disruption of
the cisionmaking agenda. The terms
"agenda™expansion" and "“agenda constraint"
are used this report to avoid the nega-
tive connotations of the term "delay" and to
suggest a more complex process. The
occurrence of delay, considered as agenda
expansion, 1s better conceived as an oppor-
tunity for developing a setting for social
learning, for assessing chdnging conditions,
and for searching for new methods and
solutions. Delay of environmental decisions
1S seen as one symptom of a larger problem
or condition of changing beliefs and values.
Proposed solutians which suggest reducing
delay by limiting citizen «nvolvement, re-
stricting official review of projects or deci-
sions, or fortifying and modifying basic
design and siting characteristics are not
responsive to deeply-rooted vaiue conflicts.
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. w1/ urban Technology System S, e -, Y
L 1140 Connecticut Ave, NW - ** ) , .
\ Waghington, DC 20036 , \ L
. 202/452-7708 - . :
': " . . o i .
e m!x A .: ’ . " ’ %, T )
g July, 1980 , ' - -
- - ‘ UTS, BRIEFS BY SUBJECT AREA \-
., Brief Number Title X ' Jurisdiction
_COMMUNITY AND ECONOMIC DEVELOPMENT .
51 Sanitary Landfill Planning : " Independence, MO
h 62 Retrofitting Existing Housing for Energy Conservation Pueblo, CO
‘, 80 Conprehensive Drainage Plan — Henrico Co., VA *
125. Citizen Survey 1 . $ Little Rock, AR
‘ 134 Building Inspection Consolidation Pasadena, ‘CA o
*136 Downtown Free Parking . & i ) ' Eugene, OR o
137 1Input Analysis for Annexation ; . Great Falls, MT
140 Paper and People. Recycling ‘ Newark, NJ °
. 166 Impact Analysis for Community Development - Great Falls, MT
186 Increasing Transit Ridership . . ' © ' Spokagne, WA_
v s . ’
-+ CRIMINAL JUSTICE - T - S
7 Changes in Methods of Police Department Management Arlington, TX
28 Automated Information System for Emergency Dispatch - Minneapolis, MN
41 Cqmputer Aided Dispatchipg of Emergency Vehicles ) Lo&gr Merion Twp., PA
85 Radio Communications: - , ~ . Henrico, Co., VA
98 Implementation of a City Pager Sygtem Evanston.,, IL
119 Court Docket Scheduling . ) Independence, MO -
138 Bicycle Patrol Program ) o ® Great Fallsg MT
139 Police Fleet Expansion : . . sHig’n Point, NC ,,
140 Paper and People Recycling’ Newark, NJ -~
- 141 Cable Televiskq’fﬁlarm"ggrﬁfce i Syracuse, NY
143 Cleaning Cartridge Cases '* : _ Spokane, WA
144 Ld%al Transit System Provide3d Public Safety Services Spokane, WA
148 Crime Stoppers Program . . . Little Rock, ‘AR
. 193 Crime Specific Program _ . ’ Spokane, WA ‘
- 194 Sprinkler Head Vandalism - Spokane, WA ° .
ENERGY o ’
2 Improvement in Boiler Efficiency T . Jersey City, NJ
. 4 Energy Conservation Program Nashville/Davidson,TN
12 Energy Conservation in New Office. Building ] Henrico Co., VA
. + 21 - ‘Automated Energy Monitoring System ] . Henrico Co., VA
' * 38 Sfreet‘lLighting Modifications ) - West Hartford, CT
oy . 62 Retrofitting Existing Housing for Energy Conservation Pueblo, CO
& ’ ' 27 ) ‘ .
% — £ Z - —
A Program.of . Reports on Technology at Work Public Technology. Inc developed and operates the Urban Technology System
Public Technology Inc. * in the Cities and Counties «  forthe National Science Feundation. ,
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124 Mobdbile Cart Sysgpm for Refuse Collection’ - .
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- 145 ‘Energy Conservation at Water Treatment Fac111t1e&
. 147 Refuse ,to Engrgy Program )
149 \ﬁonsrructlon of 4 Resource Recovery Facility
#156 - Fee-Strlictured Sanitary Sewer Rates® -

.8¢lid Waste Collection and Disposal Revision ,
Re'fuse,Collection Routlng and Analysis Package
Water Purification

Refuse Truck Tire Failures T .

Re fuse ROut1ng Project .
Portable Asphalt Recycling Plant
Snow and Ice Control Program
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JWorcester, MA'

. Oklahoma City, OK
Lexingtonifayette, KY

" Lower Merion Twp., PA

Lower Merion,Twp.$ P
Jersey City,'NJ .
Kettering, OH

Jersey City, NJ
Aqun, OH*®

West Ha&tford CT

West Hartford, CT .
Little Rock; AR :
Great Fall$§, MT

Newark, NJ

Arlington, S N
Great Falls, MT (r“
Nashville/Davidson,TN
Newark, NJ
Pasadena, 'CA
Rocheéter, NY
St. Petersburg, FL
Hampton, VA

Syracuse, NY .
Lexington/Favette, KY

.

Garland, TX - . ..

ol -
W ‘ﬁ?

Little Rock, AR, -
High Point, NC
Independence,‘MO
Little Rock, AR.”
Lower Merion Typ., PA
Henrico Co., Vﬁi\ o
Lower Merion Twp., PA
Kettefﬁng, OH o
Worcester, MA .

High Po1nt,-NC
Newark, NJ

[ D) 4

Arlington, TX
Nashv?ﬁle/ﬂavidson,TN
Newark, NJ ‘ .
Independence, MO, : ,
Okl ahoma Cltv, ok

St. Petersbqrg, FL
Worcester, MA .
Spokane, WA
Lexington/Fayette’, KY -
Spokane, WA , '
Syracuse, NY
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‘ PIRE SAPETY AND DISASTER PREPAREDNESS T L
25 F1y1ng Fire Squads . s -
28 Automated.Information System for Emergency Dispatch

41 Computer Aided, Dispatching_of Emergency Veh1c1es ‘
80 Cqmprehen31ve Drainage Plan ‘ P T
‘8% Radio Communications . ) -
122 Design of Fire Tanket and nght Water Eductor ‘System
© 127 Fire Station Location Analysis L
130 Fire Department Innovation Fund . : ..
' 133 construction of.Fire Pumpers o BN
- L 13 Bu11d1ng dnspectiygn Consolidation. . -
. -135 MicrBfiche Fire Dispatching System
.+ 141 cCable Television Alarm-Service ' -
- 144 Local Transit System Prov1des Public Safety Serv1ces
mm' , .
¢ / ”~ *
4 28 Automated Informatiorr System for Emergency D1spatch
’ 41 Camputer Aided Dlspatchlng of Emergency Veh;cles
52 . Emergency Medical Service i
111 Automated Hpme Health B1111ng .and Report1ng System *°
118 Lead Paint Removal s,
141 Cable Televisiom Alarm Serv1ce -
144 Local Ttansit System Provides Public Safety Serv1ces
HUMAN SERVICES o
" 8. Award of Cable Television-Franchise

e L

e © 62 Retrof1tt1ng Existing Housing for Energy Conservgt1on
71 Library Circulation Automation

93 Improved Telephone Service
96 Graffiti Removal Methods
111 Automated Home Health Billing and Report1ng‘System
‘*L14 Library Cataloging System
) 118 Lead Paint Removal ,
125 Citizen Survey .
140 Paper and People Recycllng\ -
» . 141 cCable Télevision. Alarm Service . £
. 172 Artificial Turf Procurement - . .
186 Increasing Tranmsit Ridership- o, .
188 City Government Television Channel
192 Municipal Use of ‘Infrared Thermography )
° 194 Sprinkler Head.Vandalism . .

195 Use of Golf Course for Skiing °
‘\/ MANAGEMENT, FINANCE, AND RERSONNEL-
i,- . W )
' 1 Plann1ng for Electronic Data Process1ng ‘Service De11very
v 5 Parks ‘Maintenance Management Syst , .
3 7 Changes in Methods.of Police Department Management
D o- 8 Award of Cable Television Franchise .
: 13 Reorganization of Refuse Collection' ‘. oL
b 16 'Development of Geographically=Based Informatlon System
;; 21 .Autgmated Energy Monitoring S§ystem e \

¢ St. Petersburg, FL
Minneapolis, MN
Lower Merion Twp., PA
Henrico Co., VA,
Henrico Co., va
Eugene, OR
St. Petersburg, FL
Eugene, OR .
Eugene, OR = .
Pasadena, CA ;/
Rochester, NY
Syracuse, NY

-

Spokane, WA

r S

-

Minneapolis, MN
Lower Merion Twp., PA
- Arlington, TX '
Independence, MO
Worcester, MA
Syracuse, NY
Spokane, WA ~ e

L3
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-=-Spokane, WA .
Pueblo, CO-

. San Jose, CA
Henrico Co., VA * ° 1
Worcester, MA f
Independence, MO

* San Jose, C
Worcester,
Little Rock,\AR

Méwark, NJ ° _
Syracuse, NY - .
Spokane, WA , '
Spokane, WA : '
Spokane, WA’
Garlamd, TX
Spokane, WA

Grand Rapids, MI

Alexandgia, VA = °
Akron, OH
.Arlirgton, TX
: Spokane, WA .
_.Little Rock, AR
Independence, MO
Henrico® Co.,.VA:
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25 Fl::;ﬁk;z;% Squads ‘ St. Petersburg, FL

28 Automated Information System for Emergency Blspatch © Minneapolis, MN NN
. 37 Financial Management System Plan : s .- Mimneapolis, MN" .
. " 41 Compiter Aided Dispatching of Emergency Vehicles " Lower Merion Twp., PA
* 44 Municipal Utility Billing Frequency‘ ! Pasadena, CA -
) 51 Sanitary Landfill Planning 32? : . Independence, MO
. 61 Sanitation Rout e Balancing . - ) Little Rock, "AR
71 Library Circulation Automation ' San Jose, CA
88 Productivity Study of Zoo Personnel Lietle Rock, AR
/92 Refuse Collection-System Revision ) » Lewer Merion Twp., PA
93 Improved Telephone Service : ’ . " Henrico Co., VA
97 Product1v1ty Improvement in Custodial Service " Little Rock, AR
. 9§%§Implementatlon of -a City Pager System ) Evanston, IL )
108 .Productivity Improvement - . Little Rock, AR
110 Equipment Replacement ' . Little Rock, ‘AR
: 111 Automated Home Health Bllllng and Reportlng’System Independence, MO
. 114 Library Cataloging System San Jose, CA
119 Court Docket Scheduling Independence, MO . N\ -
125 Citizen Survey - 2 Little Rock, AR ’
127 Fire Station Location Analysis . = ] - St. Petersburg, FL-
128 Automated Fyel Dispensing System . * West -Hartford, CT
.130 Fire department Innovation Fund Eugene, OR )
131 A Distributed Data Proce551ng System . Sap Jose, CA
134 Building .Inspection Consolidation Pasadena, CA
135 Microfiche Fire Dispatching System ) Rochester, NY
137 1Input Apalysis for Annexation. Great Falls, MT
139 Police,Fleet Expansion - \Y——' - High Point, NC
151 Energy Management System - Rochester, NY . ‘
156 Fee-Structured Sanitary Sewer Rates Independence, MO

Oklahoma City, OK

St. Petersburg, FL
'Lex1ngton/Fayette, KY
Akron, OH

Great .Falls, MT

i ~157 Solid Waste Collection and Disposal Re
- 158 Refuse Collection Routing and Analysis
a@ 161 Refuse Routing Project ..

165 .Project Management System
--.166 Impact Analysissfor Cpmmunity Development

168 Financial Management S$¢stem - Independence, MO °
169 New Budget Preparation Procedure ° Independence, MO
170 Grant Management System " Independence, MO
171 Inspectlons Information System : Minneapolis, MN
172 Artific¢ial Turf Procurement® . ’ Spokane, WA
173 Performarce Evaluation Prggram . e Lexington/Fayette, KY
174 Employee Development and Merit System ) - Lexing;on/Fayette, KY:
175 Maintenance Management Program for Parks . Lexington/Fayette, KY
176 ProducthAty and Per formance Training N . ‘Lexington/Fayet;e, KY
177 Performance UOn1tor1ng System for Street Maintenance Arlington, TX
)79 Computerized Inventory Control - Arllngton, X
. 180- Periodic Maintenance System for Stationary Equipment Arlington, TX \
18% Fuel Control Process Lexington/Fayette, KY
188 City Government Television Channel Spokane, WA
- 190 Budget Trend Reporting System ) ' _Ft. Collins, CO
. = ' . e :
PUBLYIC WORKS AND PUBLIC UTILITIEEv T, . \
2 Imbrovément in Boiler Effciency s Jer%ey City, NJ .
4 Energy Conservation Program Nashv111e/Dadeson ™
5 Parks Maintenance Management Systgm Akron, OH
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\ 12 Energy Conservatlon in New Office Buxldlng ' Henrico Co., Va
' 13 Reorganxzatxon of Refuse Collection . ' Little Rock, AR
21 .Automated Energy-Monitoring System ﬂ/"”““““* Henrico, Co., VA
N 35 Land Application of Sewage Sludge . High Point, NC
38 Street' Lighting Modifications ~ . . West Hartford, CT
44, Municipal Utility Billing Frequency . Pasadena, CA -
51 Sanitary Laddfill Planning®, ‘ Indeyendence, MO
61 Sanitation Route Balancing Little Rock, AR
63 Incinerator Replacement by Landfill ‘ Lower Merion Twp., PA
72 Boiler Replacement for Energy Conservation Jersey City, NJ
| 76 Energy Congervation Program Kettering, OH
"\ 80 Comprehensxve Drainage Plan ¢ - Henrico Co., VA ~
4 - Delamping . . ¢ 4 Jersey City, NJ
* 85 Radio Communications . e . - ‘Henrico Co., VA
92 Refuse Collection System Rev1310n . Lower Merion Twp., PA
93 ‘Improved Telephone Service . _Henrico Co., VA
96 Graffiti Removal MetRods "Worcester®, MA
Y 97 Productivity Improvement in Custodial ‘Service Little Rock, AR
98 Implementation of a Uity Pager System ‘ . Evanston, IL
100 Energy Conservation Modifications Programp . . - West Hartford, CT
107 Wetted Salt ’ Kettering, OH
110 Equipment Replacement N LittTe Rock, QR
115 Micro-Computers in Traffic Controllers San Jose, CA
118° Lead Paint Removal ‘ ' Worcester, MA
123 Energy Conservation in Traffic Signals * . Worcester, MA
124 Mobile Cart System for Reguse Collectlon. _ High Point, NC
128 Automated Fuel DlspenSLng System . . + West Hartford, CT
132 Energy Audit i ' " ‘'Little Rock, AR
134 a_Bul.ldl.ng Inspection Consolidation ) Pasadena, CA -
140 Paper and People Recycling : Newark, NJ d

145 Energy Conservation at Water Treatment Facilities ; Arlingtoh, TX
146 Energy Minagement Program for. Water ‘Distribution System’ 4 Great Fdlls, MT

147 - Refuse to Enérgy Program Nashville/Davidson,Tﬁ
149 Construction of a Resource Recovery Facxllty . : ,lNewark, N,
150 -Street Lamp Conversion . . - Pasadena, CA ¢
t 151 Energy Management System \ P Rochester, NY
152 Conservation Retrofit 'of City Hall . St. Petersburg, FL
156, Fee Structured Sanitary Sewer Rates i Independence, ‘MO
157 Solid Waste Collection and Dispbsal Revision . - Oklahoma City, OK
158.-.Refuse Collection Routing and Analygis Package St. Petersburg, FL
" 159 Water Purification ) Worcester, .MA
h 160 Refuse Truck Tire Failures Spokane, WA
161 Refuse Routxng Project . . Lexington/Fayette, KY
' 165 Project Management System . Akron, OH
172 Artificial Turf Procurement . . Spokane, WA
175 Maintenance Management Program- for Parks , Lexington/Fayette, KY
. 177 Performance Monitoring System for Street Maintenance Arlington, TX
T 179 Computerized Inventory Control Arlington, TX ,
b 180 -Periodic Maintenence System for Stationary Equipment . Arlington, TX
181 Partable Asphalt Recycling Plant, y . Spokane, WA
. 182. Asphalt Recycling * ‘ Syracuse,
- 183 Snow and Ice Contrgl Program . o * Syracuse,
184 0il Additive Reduces Bus Maintenance Costs Spokane, WA .
185 Fuel Control Process ) R ‘Lexington/Fayette, KY
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187 Electr1ca1 Power Conservation Study for the Seuage\
- Pﬁmping Syspem
192 Municipal Use of Infrared Thermography '
194 Sprinkler Head Vandalism )
" TRANSPORTATION
107 ‘Wetted Salt L -
115 Micro-Computers in Traffic Controflers ,
123 Energy Conservation in Traffic Signals ,
128 Automated Fuel Dispensing System P
136 Downtown Free Parking . ’
139 Police Fleet Expansion -
144 Local Transit System Brovides Public Safety Services
160 Refuse Truck Tire Failures
177 Performance, MonLtorxpg System for Street Mairfqenance
182" Asphalt Recycting N
183 “Snow and Ice Control. Program
184 O0il Additive Reduces Bus Maintenance Cost
185 Fuel Control Process \J
186, Increasing Transit Ridership , «
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Lower Merlon Twp., PA
‘Garland, TX, _
Spokane, WA - v

N
a
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Kettering, OH
San Jose, CA
Worcester, MA
West Hartford, CT
Eugene, OR

High. Point, NC
Spokane, WA
Spokane, WA °
Arlington, TX -
Syracuse, NY
Syracuse, NY
Spokane, WA
Lexington/Fayett
Spokane,fWA
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~ o, Note: All pnces include shipping unless special processing is required.

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
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' ' ISEE
PRICE LIST
y» (This Price List Supércedes All Previous Lists)
- ' APmL 1981
Program Program ~ Machine Within USA i \ Outside USA,
N'ame Number Version User Guide Program Pkg ) r Guide Progr:m Pkg
ACE 46-1178 C ‘ s12. $200. 525. $300.
16-1273 c- $12. $300. 525. $400.
32-976 C §25. $300. §35. $400.
53-1179 c . 8. $100. $15. " oo,
*50-1078 c . $100. $20. $200.
ASHSD 2 25.975 - (o8 | $15. $300. $25. ¥ $400.
CAL w118 . El $. S0 $20. $300.
CHARSOIL  19-674 Ko $5. $100. $5. $150
CUMLIQ 20-674 i ss. ¥ $100. $5. - $150.
DAEM 3197 c - s7. 315(3 $20. /'_s;no.
DOT/DETECT  33-976 cl $10. “Sso. $5. . $300,
DRAIN 2D 14-875 cl ‘ /szs. $300. $40. $400.
ELO& ELL) ¢ 49479 C : “}g " $100. $20. $150
DRTABS 36-677 c Cos $250. $20. $300.
" EAD 01.573 c , s $100. $20. - $150
EADHI 13-873 c .8 s200. *  $20. © s2s0
EATSW 1724 e C $12. ~ s200. $25. , 8250
"UEMOI  Mam T T s, $150.” $1s. $200
EQRISK @121 c ‘8. s1007 $20. $150
ETABS : 24-675”' RN oN | $8. $200. $20.
EXCEMTANK 28476 € 5. $150. $20.
EXDOMTANK 55880 * C 1o, $250. s,
FIRES-T3 . 52979 C L s12. , $200. §25. $300.
FTAP . - 41319 ¢ C1 = $200. $25. $300.
44678 c $5. $100. s1s. $150
\ \
C -CDC: 6400 I- IBM 370
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"Ptogram - Progray  Machine - Within USA Outside USA
. Name Number' Version ~ User Guide  Program Pkg User Suide:  Program Pkg  «

-

N HYPAM 611280 s, s150. 2. ' us.
%L LASS2C 40-1077 T - s, $200. K1) 00,
. LASSIIL _ $4.780 c $10. 28200 4 0.\ 300,
° LAYER 22275 c $s.  sw0. SIS . S50, -
LUSH2 :  21.874 c 't 86, © 7 8300, 820, 400,
‘o MASH 51-879. oo 7. a0 s20. osb,
" NONSAP - 18474 . CI - m5 . $300. M0,  f ;40& "
" PSEQGN.  5.0573 c S s100. $20. $150. )
, QUAD 4 15-1073 cr $s. ’ $150. $20. T s2de
RCCOLA 45578 c $. - s00. . &0 0. .
SAKE ~  23.375 c "si0. $150. $20. . 8250, K
SAP IV 11-474 cl $7 $300% $20. $400.
SEAWAVE  30-976 C $s. 100 SIS, 10,
SHAKE 12773 c . $7. © 8200, 820, $250. ;
SHOCHU  «.1217°  C s, $100. $20. $150. -
SHOREZ 261175 c yss, $200. s1s. $00. ‘
, SHOREI 41480 1 $10. 8250, $20. $350.
] ' SIMQKE 39777 \ C 5. $100. 820 $150.
SOLIDSAP  2.0573 . C R s$250. . s20.° $300. ‘ (
SPECEQ/UQ  08-573 c $7 $100. $20. $150. ‘ |
' SPECTR 06-573 . c $s. - '$100. $s. $150. E ‘
&; " STABL 27671 c * §2. JO$300. . o, C saon, '
SUBWALL  35.577 c R $200. © SIS ©00. :
..TABS 77 04-177 (o} S $12. 200, 825, ©00.
TABS 80 56880 c ,m, ‘ $300. AS 05 = $400. 1
I TANKFREQ  29-576 C s $150. %15 - so00. 0
N TIMES . 48177 . Ci . $200. $25. © g0, 1
. UCARC _' 07573 c $5. $100. $5. $150. /
C-CDC 6400 1-1BM 370 ~ = IR : L
" Note: All.prices include shipping-ynless:special processing is required. , .
Q ALL PRICES SUBJECT TO CHANGE WITHOUT: NOTICE. i - }
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o Appendlx B . S
. * NISEE / COMPUT.E\E APPLICATIONS
. ‘ ORDER-FORM -

2

3

SHIP TO (PURCHASED BY!

INVQICE TO (PAID BY)-

0 ¢ R

PROGRAMS TRANSMITTED ON MAGNETIC TAPE

WILL BE MOST USEFUL TO OUR INSTALLATION -
IF RECORDED

TYPE 1 9track. [ ]1600bp1 | ) 800bpi

[ 1EBCDIC [] ASCH

. TYPE2 Ttrack. []800bp [ ) S56bpr |
[1 BCD. EVEN PARITY
. [ L BINARY, ODD PARITY
[ SCOPE INTERNAL

PO NUMBER DATE

Public d@nbuuon’ of this progrem through NISEE was mude pos-
sible by the authors and the National Seience Eoundation with the

_ stipulation that the program netther be sold in whol or n part for

" direct profit nor royalties or development charges made for ity
use By acceplunce of defsvery of this program packuge, the user .
understands the restrictions on thes use as well as the distribution
of the program The fee paid to NISEL represents o charge*for
duplicution, mailing and documentation only The legal ownerstip

/ of the program remains with the developer
‘PROGRAM - USERS GUIDE COMPLETE PROGRAM PACK AGE TOTAL
NAME & NO 4 . {(QTY/PRICE) - (QTY/PRICE) PROGRAM VERSION
t N . T ’ v ! v
9 . P
- b .i
. ' ‘
A <+
- + L
L i .
LY ” N PR 3 .
S . : ) 7
H > gV
s . . g
. - q
. ~ .~ ’
. ¢ s P
; i ’ ~
S SUBTOTAL ot T .
- PLEASE MAKE CHECKS"PAYABLE TO:
: THE REGENTS OF THE UNIVERSITY CALIFORNIA SALESTAX
. OF CALIFORNIA TOTAL — .
MAIL ORDERS TO: : : ; <
NISEE/Computer Apphications- ' :
- Dalilst’Ha”ﬂP ations NOTE: PLEASE PREPAY FOR ORDERS LESS THAN »

Unwversity of Califorma
Berkeley, California*§4720
(415) 642-5113 “

.
-

. TEN DOLLARS

.. PLEASBIPREPAY ALL FOREIGN ORDERS
IN THE FORM OF: EITHER A CASHIERS
‘CHECK "ISSUED THROUGH A U.S BANK »

’ ., « 3 OR AN INTERNATIONAL MONEY ORDER
, " s ) *:' " . DENOMINATED IN $ U.S.
‘ ' . X
, T e ’ .
« p 'B.a 1‘1 7 r -
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. e e e e —— &
- <
. . . OFFICE OF
OFFICE OF - EQUAL EMPLOYMENT Dae 2 Much 8, 1981
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