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INTRODUCTION 

Effective this issue, Recent Research Reports supersedes Recent RANN 
Reports. The new publication, like its predecessor, contains citations 
of documents resulting from applied research supported by the National 
Science Foundation. Recipients of Recent RANN Reports will automatically 
be placed on the Recent Research Reports distribution list. 

This change coincides with the National Science Foundation's estab
lishment of a Directorate for Applied Science and Research Applications 
(ASRA). The new directorate both replaces and incorporates many of the 
functions of the Research Applied to National Needs (RANN) program. 

The objectives of ASRA are to: 

• Foster growth of fundamental scientific understanding 
and capability relevant to the resolution of emerging 
or existing national problems; 

• Focus U.S. scientific and technological capabilities 
on selected problems of national significance where 
NSF can make a unique contribution; 

• Encourage the application of fundamental scientific 
and engineering capabilities to the solution of signi
ficant problems in the public and private sectors, and 
shorten the time between scientific discoveries and 
the application of these discoveries; and 

• Increase the utilization of science and technology in 
the public and private sectors. 

ASRA incorporates five divisions: 

• The Problem Analysis Division identifies and analyzes 
major problems with significant scientific and tech
nological content, and provides an assessment of the 
appropriate role of science and technology, the Federal 
Government, and NSF in their solution. 



• The Integrated Basic Research Division supports 
selected areas of basic research which have special 
relevance to emerging or existing national problems. 

• The Applied Research Division provides a source of 
support for scientifically meritorious research pro
posals that do not fit within other NSF programs, the 
programs of other agencies, or the private sector. 
It also funds scientific research underlying new or 
developing technologies. 

• The Problem-Focused Research Applications Division 
brings scientific and technological capabilities to 
bear on selected societal problems where they can 
make a unique contribution to their timely, practical 
solution. Programs currently include Earthquake 
Hazards Mitigation; Chemical Threats to Man and the 
Environment; Community Water Management; and Alterna
tive Biological Sources of Materials. 

• The Intergovernmental Science and R&D Incentives 
Division encourages the integration of science and 
technology into program and policy planning and ex
ecution by State and local government, and tests and 
evaluates selected incentives which the Federal 
Government may use to stimulate the infusion of new 
technology into the private sector. 

How Recent Research Reports is Organized 

Each citation is presented in a standard form illustrated below: 

Entry Number 

~ 
1. Natural Frequencies of 

Containers (Technical 
Performing UMASS GI/39644-1) 

Title 

/ 
Cylindrical Liquid Storage 
Report, July 1973 - June 1975, 

Organization ------l.~University of Massachusetts, Department of Civil 
Engineering 

Personal Author ----_. Wu CI, Mouzakis T, Nash WA, 
Publication Date _ June 1975 

~NSF-RA-E-75-134 

ASRA 
Number 

T 
Number 
of Pages 

ii 

et al 
PB256979~~ ____ NTISAccession 
GI39644-l Number 

t 
Contract/Grant 

Number 



Citations are arranged in broad subject categories. Entry numbers 
are assigned consecutively beginning with the first issue, published in 
October 1976. Indexes following the main body provide access by sub
ject, performing organization, ASRA number, and contract/grant number, 
and refer to the entry number of the document. 

Documents cited in Recent Research Reports may be ordered from the 
National Technical Information Service (NTIS). Ordering information is 
provided on page iv. 

Documents from the Applied Science and Research Applications Direc
torate of the National Science Foundation are available for inspection 
at the ASRA Information Resources Center, National Science Foundation, 
1800 G Street, N.W., Washington, D.C. 20550 (Phone 202-634-4262). 
Please direct all inquiries to Ms. Carmeen P. Adams. 

iii 



DOCUMENT ORDERING INSTRUCTIONS 

Documents may be obtained from the National Technical Information 
Service (NTIS), Document Sales, U.S. Department of Commerce, Springfield, 
Virginia 22161. Please refer to the NTIS accession number when ordering. 

NTIS document pricing information may be obtained by utilizing 
following formula: 

Page-Count Price Schedule 
(Current as of October 1977 , subject to change) 

Pa~es North American Price Pa~es North American 

1-25 · · · · · $ 4.00 301-325 · · $1l.75 
26-50 4.50 326-350 · 12.00 
51-75 5.25 351-375 12.50 
76-100 · 6.00 375-400 · 13.00 

101-125 · · · · · 6.50 401-425 · · . . · 13.25 
126-150 · 7.25 426-450 14.00 
151-175 · · · · · 8.00 451-475 · · . . · 14.50 
176-200 · · · · · 9.00 476-500 15.00 
201-225 · · · · · 9.25 501-525 · 15.25 
226-250 · · · · · 9.50 526-550 · 15.50 
251-275 · · 10.75 551-575 · 16.25 
276-300 · 11.00 576-600*. · 16.50 

For information on foreign prices, call (703) 557-4785. 

* For reports of 601 or more pages, add $2.50 for each additional 
100 page increment. Prices are subject to change. 

Microfiche is available at a cost of $3.00 per document. 

iv 

the 

Price 



ENVIRONMENT 

483. Environmental Design Research, NSF Options Programs (Final 
Report) 

Lagorio HJ, Murtha DM, Kohn IR 
December 1, 1976 225p PB269683 
NSF/RA-760750 

484. Summary of Awards: Transition Quarter 1976 (NSF 77-28) 
National Science Foundation, Research Applied to National 

Needs (RANN), Division of Advanced Environmental Research 
and Technology 

1977 56p PB270034 
NSF/RA-770135 

Managing the Natural Environment 

485. Twin Rivers, Study of a Planned Community (Final Draft) 
Princeton University, School of Architecture and Urban 
Planning 

486. 

Keller S 
September 1976 
NSF/RA-760749 

655p 

Wind Load Requirements for Buildings (Workshop 
June 3-4, 1976, Northwestern University) 

Northwestern University 
National Bureau of Standards 
Wind Engineering Research Council 
Parmelee RA 
1976 260p 
NSF/RA-760754 

PB269404 
GI4l311 

Proceedings, 

PB268547 
ENG7602302 

Chemical Threats to Man and Environment 

487. Environmental Pollutants and the Urban Economy, Phase 1 
(Final Report, June 1972 - October 1975) 

University of Chicago, Center for Urban Studies 
Argonne National Laboratory, Energy and Environmental 

Systems Division 
October 1976 86p ANL-76-XX-69 
NSF/RA-76l022 AG352 
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488. Management of Residues from Synthetic Fuels Production: 
Proceedings of the First Symposium (May 25-27, 1976, 
Denver, Colorado) 

University of Denver, Denver Research Institute 
Schmidt-Collerus JJ, Bonomo FS 
May 1976 348p PB268464 
NSF/RA-770073 AEN7500175 

489. Process Selection for Optimal Management of Regional 
Wastewater Residuals (First Annual Progress Report) 

University of Delaware, Department of Civil Engineering 
Dick RI, Simmons DL, Ball RO, et al 
October 1976 259p PB269572 
NSF/RA-760570 ENV7515751AOl 

490. Role of Microorganisms in the Decomposition of Deep Well 
Injected Liquid Industrial Wastes (Final Report, July 1, 
1973 - December 31, 1976) 

North Carolina State University, Department of Microbiology 
Elkan GH, Horvath E 
1977 l48p PB268646 
NSF/RA-770107 GI39586 

Earthquake Engineering 

491. Developing Methodologies for Evaluating the Earthquake 
Safety of Existing Buildings (Report No. UCB/EERC-77/06) 

University of California at Berkeley, College of 
Engineering, Earthquake Engineering Research Center 

Bresler B, Okada T, Bertero VV, et al 
February 1977 155p PB267354 
NSF/RA-770106 GI38463 

492. Earthquake Surveys of the Roosevelt Hot Springs and the Cove 
Fort Areas, Utah, Volume 4 (Final Report) 

University of Utah, Department of Geology and Geophysics 
Olson TL, Smith RB 
October 1976 82p PB268421 
NSF/RA-760752 AER7401043 

2 



STEP (A) 

SiEP (8) 

LINEAR RESPOtISE 
ANALYS IS NECESSARY? 

Ll~EAR RESPONSE .vIAL YS IS 

NO NO 

STE? (C) { 

.-_Yc.;:!:::..:S __ <:::-

STEP (E) 

FIGURE FLOW DIAGRAM FOR EVALUATION OF SAFETY OF 

EXISTING BUILDINGS 

See Entry 491 
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493. Effects of Cracks on the Seismic Analysis of Reinforced 
Concrete Nuclear Containment Vessels (Interim Report, 
Report No. 368) 

Cornell University, Department of Structural Engineering 
Smith JK, Gergely P, White RN 
April 1977 l67p PB270061 
NSF/RA-770ll8 ATA7303178 

494. Evaluation of Seismicity at u.s. Reservoirs 
USCOLD, Committee on Earthquakes 
Daly W, Judd R, Meade R 
May 1977 27p 
NSF/RA-770l20 

Regional Environmental Management 

PB270036 
ENV7405163 

495. Managing Suburban Growth: A Modeling Approach, Summary 
Harvard University, Graduate School of Design, Landscape 
Architecture Research Office 

Stenitz C, Brown HJ, Goodale P 
1977 SSp PB270ll3 
NSFjRA-770119 ENV7203372A06 

Societal Response to Natural Hazards 

496. Limited Knowledge and Insurance Protection: Implications 
for Natural Hazard Policy 

University of Pennsylvania, The Wharton School 
Kunreuther H, Ginsberg R, Miller L, et al 
March 1977 493p PB270524 
NSFjRA-770ll7 ATA7303064A03 

Fire Research 

497. Third Full-Scale Bedroom Fire Test of the Home Fire Project, 
Volume 2, Analysis of Test Results (Technical Report, July 
30, 1975, FMRC Serial No. 21011.7) 

Factory Mutual Research Corporation, Factory Mutual System, 
Basic Research Department 

Modak AT 
November 1976 
NSFjRA-76075l 

4 

26lp PB267935 
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EXPLORATORY RESEARCH AND TECHNOLOGY ASSESSMENT 

498. Appropriate Technology - A Directory of Activities and 

499. 

500. 

Projects 
Integrative Design Associates, Inc. 
Eccli E 
1977 66p PB267970 
NSF/RA-770064 ERS7621350 

Hydrogen Economy, A Preliminary Technology 
(Executive Summary, SRI Project EGU-2836) 

Stanford Research Institute 
Dickson EM, Ryan JW, Smulyan MH 
February 1976 l4p 
NSF/RA-760743 

Assessment 

PB268468 
ERP7302706 

Utilization Analysis, RANN Research Products (RANN 
Utilization Experience) 

Research Triangle Institute 
Burger RM, Massoglia MF 
May 1977 102p 
NSF/RA-770116 

PB270087 
C76l7165 

INTERGOVERNMENTAL SCIENCE AND R&D INCENTIVES 

Industrial 

501. Preliminary Assessment for Designing Experiments Using 
Federal Innovation Processes (Research Report CSSP 4676-14) 

Stanford Research Institute, Center for the Study of Social 
Policy 

Williams C, Milbergs E, Quick R 
April 1977 293p PB270089 
NSF/RA-770121 C828 
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Local Government 

502. Assessing Personnel Management: Objectives and Performance 
Indicators, A Guide for City Officials 

Georgetown University, Public Services Laboratory 
U.S. Conference of Mayors 
National League of Cities 
International Personnel Management Association 
March 1977 32p PB267965 
NSF/RA-770091 APR7608199 

PRODUCTIVITY 

Private Sector Productivity 

503. Textile Industry Productivity Workshop (Final Report) 
North Carolina State University, School of Textiles 
Cooper WD, Hamby DS, Shaw MR, et al 
May 1977 76p PB268419 
NSF/RA- 770112 APR7701604 

504. Textile Industry Productivity Workshop, Executive Summary 
(Final Report) 

North Carolina State University, School of Textiles 
Cooper WD, Hamby DS, Shaw MR, et al 
May 1977 29p PB268554 
NSF/RA-770111 APR7701604 

Advanced Industrial Processing 

505. Automating the Assembly Line, A Science Base for 
Manufacturing (Mosaic, Volume 7, No.5, September 1976 -
October 1976) 

National Science Foundation 
October 1976 15p PB270120 
NSF /RA-760433 
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506. 

507. 

Preliminary Investigation of the Job Stream 
Applied to Hierarchical Production Control 
Steel Manufacturing (Report No. 83) 

Purdue University, Schools of Engineering, 
for Applied Industrial Control 

Rogers DG, Moodie CL 
August 1976 88p 
NSF/RA-760746 

Concept as 
in Integrated 

Purdue Laboratory 

PB269668 
APR7307822A02 

State-of-the-Art in Adaptable-Programmable 
Westinghouse R&D Center 

Assembly Systems 

Abraham RG, Stewart RJS, Shum LY 
May 31, 1977 159p 
NSF/RA-770140 

PB270054 
ISP7624164 

508. Systems Engineering of Hierarchy Computer Control Systems 
for Large Steel Manufacturing Complexes, Volume 2, Chapters 
5-8 (Annual Report, January 1, 1976 - December 31, 1976, 
Report No. 84) 

Purdue University, Schools of Engineering, Purdue Laboratory 
for Applied Industrial Control 

1976 270p PB270132 
NSF/RA-760748 APR7307822A03 

509. User's Guide to the Steel Plant Simulation Model (Report 
No. 85) 

Purdue University, Schools of Engineering, 
for Applied Industrial Control 

Rogers DG, Moodie CL 
August 1976 185p 
NSF/RA-760598 

Purdue Laboratory 

PB267960 
APR7307822A02 

510. User's Manual for GRASP (Graphic Reliability Analysis 
Program) (Report No. 75) 

Purdue University, Schools of Engineering, Purdue Laboratory 
for Applied Industrial Control 

Polito J Jr, Petersen CC, Shulaker ER, et al 
April 1976 240p PB269639 
NSF/RA-760597 APR7307822 
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Public Policy 

Distribution and Equity 

511. Demographic Data for Policy Analysis CUrban Travel Demand 
Forecasting Project, Phase 1, Final Report Series, 
Volume 8, Special Report UCB-ITS-SR-77-l0) 

University of California, Institute of Transportation 
Studies 

McFadden D, Cosslett S, Duguay G, et al 
June 1977 88p 
NSF/RA-770143 

PB270931 
GI43740 

512. Disaggregated Supply Data Computation Procedures <Urban 
Travel Demand Forecasting Project, Phase 1, Final Report 
Series, Volume 3, Special Report UCB-ITS-SR-77-8) 

University of California, Institute of Transportation 
Studies 

Reid FA 
June 1977 
NSF/RA-770142 

65p PB270930 
GI43740 

513. Economic Model of Federal Milk Marketing Order Policy 
Simulator--Model A (Station Bulletin No. 158) 

Purdue University, Department of Agricultural 
Agricultural Experiment Station 

Babb EM, Banker DE, Goldman 0, et al 
April 1977 126p 
NSF/RA-770084 

Economics, 

PB267988 
APR75l68l5 

514. User's Manual for Federal Milk Marketing Order Policy 
Simulator--Model A (Station Bulletin No. 157) 

Purdue University, Department of Agricultural Economics, 
Agricultural Experiment Station 

Bahh EM, Banker DE, Goldman 0, et al 
April 1977 34p PB267993 
NSF/RA-770090 APR7516815 

9 



Public Sector Productivity 

515. Conceptualization and Measurement of Consumer Satisfaction 
and Dissatisfaction, Conference Proceedings (April 11-13, 
1976, MSI Report No. 77-103) 

Marketing Science Institute 
Hunt HK 
May 1977 490p PB270059 
NSF/RA-770003 APR7522341 

516. Research on Productivity Measurement Systems for 
Administrative Services: Proceedings of the Grantees' 
Conference 

Arizona State University, College of Business Administration 
Ruch WA 
1977 
NSF /RA-770058 

296p PB268648 
APR7683866 

517. What Do We Know About Consumer Behavior? Summary Report 
University of Illinois 
Frankel M 
1977 33p 
NSF/RA-770012 

PB267929 
GI38971 

Medical Instrumentation 

518. To Develop a Pion Facility for Cancer Therapy (Final 
Technical Report) 

Stanford University, High Energy Physics Laboratory 
Schwettman HA 
February 1977 8p PB267946 
NSF/RA-770069 APR7203518 

Service Delivery Technology and Systems 

519. Rescue Equipment 
BDM Corporation 
March 22, 1977 
NSF /RA-770061 

Selection Manual (BDM/W-76-036-TR) 

88p 

10 

PB268501 
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Service Productivity and Intergovernmental Relations 

520. Evaluation of Impasse Procedures for Police and Firefighters 
in New York State 

Cornell University 
New York State School of Industrial and Labor Relations 
Kochan TA, Ehrenberg RG, Baderschneider J, et a1 
January 1977 480p PB269663 
NSF/RA-770l01 

521. Policing Metropolitan America 
Indiana University 
Ostrom E, Parks RB, Whitaker GP 
1977 49p 
NSF/RA-77000l 

PB270028 
GI43949 

522. Symposium on Police and Firefighter Arbitration in New York 
State (Proceedings, December 1-3, 1976, Albany, New York) 

New York State Public Employment Relations Board 
Cornell University, New York State School of Industrial 

and Labor Relations 
1977 224p PB270094 
NSF/RA-770l02 APR7683865 

Telecommunications 

523. Human Factors in Teleconferencing Systems (Final Report) 
Johns Hopkins University, Department of Psychology 
Chapanis A 
November 30, 1976 47p PB268453 
NSF/RA-760575 APR7518622 

524. Impact of Future Cable Television Technology (Final Summary 
Report) 

Rensselaer Polytechnic Institute, Telecommunications 
Research Center, Electrical and Systems Engineering 
Department 

Ghandi SK, Gutmann RJ, Rose K, et al 
February 1976 224p PB268465 
NSF/RA-760816 GI36407 
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525. Teleconferencing Systems: A State-of-the-Art Survey and 
Preliminary Analysis (Final Report, SRI Project 3735) 

Stanford Research Institute 
Hough RW, Panko RR 
April 1977 20lp PB268455 
NSF/RA-770103 SSH74226ll 

RESOURCES 

Non-Renewable Resources 

526. Research Frontiers in Exploration for Non-Renewable 
Resources: Report on the Workshop (October 11-13, 1976) 

Pennsylvania State University, College of Earth and Mineral 
Sciences, Department of Geosciences, Ore Deposits Research 
Section 

Barnes HL, Rose AW, Burnham CW, et al 
1976 l64p 
NSF /RA-n003l 

Fos s il Energy 

PB269569 
AER7680794 

527. Energy Conversion Alternatives Study - ECAS - General 
Electric Phase 2 Final Report, Volume 1 - Executive Summary 
(NASA-CR 134949) 

General Electric Company, Corporate Research and Development 
December 1976 38p PB268466 
NSF/RA-760582 AG551 

528. Energy Conversion Alternatives Study - ECAS - General 
Electric Phase 2 Final Report, Volume 2 - Advanced Energy 
Conversion Systems - Conceptual Designs, Part 1, Analytical 
Approach (NASA-CR 134949, SRD-76-064-2) 

General Electric Company, Corporate Research and Development 
Corman JC, Robertson AS, Stewart RD 
December 1976 74p PB269379 
NSF/RA-760583 AG551 
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529. Energy Conversion Alternatives Study - ECAS - General 
Electric Phase 2 Final Report, Volume 2 - Advanced Energy 
Conversion Systems - Conceptual Designs, Part 2, Closed 
Turbine Cycles (NASA-CR 134949, SRD-76-064-2) 

General Electric Company, Corporate Research and Development 
Brown DH, Pomeroy BD, Shah RP 
December 1976 247p PB268467 
NSF/RA-760584 AG551 

530. Energy Conversion Alternatives Study - ECAS - General 
Electric Phase 2 Final Report, Volume 2, Advanced Energy 
Conversion Systems - Conceptual Designs, Part 3, Open Cycle 
Gas Turbines and Open Cycle MHD (NASA-CR 134949, SRD-76-
064-2) 

General Electric Company, 
Harris LA, Shah RP 
December 1976 
NSF/RA-760585 

Corporate Research and Development 

250p PB269380 
AG551 

531. Energy Conversion Alternatives Study - ECAS - General 
Electric Phase 2 Final Report, Volume 2 - Advanced Energy 
Conversion Systems - Conceptual Designs, Part 4, Summary of 
Results (NASA-CR 134949, SRD-76-064-2) 

General Electric Company, Corporate Research and Development 
Brown DH, Corman JC, Johnson GG, et al 
December 1976 70p 
NSF/RA-760586 

PB269381 
AG551 

532. Energy Conversion Alternatives Study - ECAS - General 
Electric Phase 2 Final Report, Volume 3 - Research and 
Development Plans and Implementation Assessment (NASA-CR 
13949, SRD-76-064-3) 

General Electric Company, Corporate Research and Development 
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