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COMPTROLLER GENERAL'S 
REPORT TO THE CONGRESS 

NEED TO STRENGTHEN CONCRETE INSPECTIONS 
AND TESTING REOUIREMENTS IN THE 
CONSTRUCTION OF LOW-RENT PUBLIC HOUSING 
PROJECTS 
Department of Housing and Urban 
Development B-118718 

DIGEST -----a 

WHY THE REVIEW WAS MAA 

The Department of Housing and Urban Development (HUD) furnishes finan- 
cial assistance to local housing authorities for developing and con- 
structing low-rent public housing projects. 

During each of the past few years9 local housing authorities have 
awarded contracts totaling more than $300 million for the construction 
of low-rent public hs-ing projects. 

Because concrete represents a significant cost and structural factor in 
the construction of low-rent housing projects and involves unique prob- 
lems of quality control over materials and workmanship, effective sur- 
veillance of concrete construction operations by the local housing au- 
thority is of considerable importance, HUD, which is responsible for 
protecting the Government's interest in federally assisted projects, 
assigns HUD construction representatives to periodically observe and re- 
view local housing authorities' construction activities, including their 
inspection practices. 

GAO examined into HUD's controls for ensuring that local housing author- 
ities were requiring compliance with contract specifications related to 
the uses of concrete in construction projects. 

FINDINGS AND CONCLUSIONS 

HUD construction representatives and local housing authority inspectors 
did not enforce construction contract requirements regarding concrete 
testing to determine whether the concrete used in the construction of 
low-rent public housing projects complied with contract specifications. 
(See pp. 10 through 15.) 

For some projects the frequency of concrete compressive-strength tests 
was not specified in the construction contracts. HUD did not require 
local housing authorities to adhere to generally accepted concrete- 
testing standards, even though concrete of a specified strength was re- 
quired by the construction contracts. (See pp. 16 and 17.) 



GAO believes that HUD needs to place greater emphasis on evaluating and 
strengthening local housing authority on-site inspections of construc- 
tion projects to better ensure that contractors provide material and 
workmanship of the quality specified and paid for and to help ensure 
the durability and economy of maintenance of the project buildings. 
(See p. 14.) 

Visits to project construction sites by HUD construction representatives 
were relatively infrequent and of short duration. 'i HUD regional offi- 
cials stated that the construction representatives sometimes did not have 1 
sufficient time during their visits to local housing authority construe- ' 
tion projects to make all the checks and evaluations required under HUD ./ 
procedures. (See pp. 13 and 14.) 

HUD regional officials informed GAO that much of the construction repre- 
sentatives' time during such visits was spent in checking various paper 
work. GAO found that some of the paper work was not related to the ade- 
quacy of local housing authority inspections of construction materials 
and workmanship; in GAO's opinion, this paper work could have been per- 
formed by the local housing authority. (See pp. 14 and 15.) 

GAO believes that HUD's controls relating to the construction of low- 
rent housing projects could be strengthened through a redirection of 
HUD's construction representatives' responsibilities to make more of 
their time available for evaluating the adequacy of local housing author- 
ities' inspections of the quality of the construction materials and work- 
manship being furnished. (See p. 14.) 

RECOMME!DATIOiW OR SUGGESTIOiVS 

GAO recommends to the Secretary of Housing and Urban Development that: 

--HUD's proposed revision to its construction procedures (see below) 
require that more effective use be made of HUD's construction rep- 
resentatives during their periodic visits to low-rent housing con- 
struction projects by having them place greater emphasis on deter- 
mining whether the on-site inspections by the local housing author- 
ities are adequate to ensure compliance with contract specifica- 
tions. 

--HUD internal auditors schedule reviews of HUD regional office ac- 
tivities and controls relating to low-rent housing construction 
projects as an aid to management in protecting the Government's 
interest in such projects. 

--In the absence of specific contractual requirements for the testing 
of concrete, local housing authorities be required to adhere to 
generally accepted concrete-testing standards, unless advanced ap- 
proval has been obtained from HUD for justifiable deviations from 
such standards. 
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AGENCY ACTIONS AND UNRESOLVED ISSUES 

HUD informed GAO that it recognized that certain administrative failures 
had occurred, that it would advise its regional offices to be more alert 
to such inspection failures, and that it would insist that greater at- 
tention be given to enforcing construction contract requirements. (See 
pp- 18 and 19.) 

HUD also advised GAO that revised construction procedures to be issued 
shortly would impress upon the local housing authorities and their ar- 
chitects the importance of carrying out all of their responsibilities 
and of fully enforcing all contract obligations, including inspections, 
which HUD considers to be of primary importance. (See p. 19.) 

HUD believes that many of the paper-work functions performed by HUD 
construction representatives are of considerable program and statutory 
importance. (See p* 19.) 

GAO does not question the importance of the paper work but believes that 
some of it could be performed by the local housing authorities, which 
would free HUD's construction representatives for the more critical work 
of determining whether inspections are adequate to ensure compliance 
with contract specifications. (See P. 19.) 

HUD did not agree that it should require local housing authori 
adhere to generally accepted testing standards for structural 
HUD informed GAO that the final determination as to the need f 
testing requirements is made by the local housing authority's 
after fully evaluating the particular conditions. (See p. 20. 

ties to 
concrete. 
or soecific 
architect 

1 

GAO believes, however, that HUD should not permit the local housing autho- 
rities to deviate from the generally accepted standards for testing con- 
crete unless such deviations can be fully justified. (See pp. 20 and 21.) 

HUD informed GAO that full consideration would be given to regional of- 
fice activities, including those activities discussed in our report, 
during the preparation of its fiscal year 1971 audit programs. (See 
p* 20.) 

MATTERS FOR CONSIDE-W'iON BY TflE CONGRESS 

GAO is reporting this matter to the Congress because of its continuing 
interest in the construction of low-rent public housing and to illus- 
trate the need for improved inspection controls by HUD to protect the 
Government's interest in housing construction projects. 
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CHAPTER1 

INTRODUCTION 

The General Accounting Office has made a review of the 
practices of the Department of Housing and Urban Develop- 
ment relating to inspections of concrete used in the con- 
struction of federally assisted low-rent public housing 
projects at which concrete either was one of the main struc- 
tural materials or had important uses for structural sup- 
port purposes. The significance of concrete from a cost 
and structural standpoint and the unique problems involved 
in maintaining quality control of concrete and workmanship 
make it important that close surveillance be maintained 
over the concreting operations. The scope of our review is 
described on page 22 of this report. 

The United States Housing Act of 1937, as amended 
(42 U.S.C. 14011, authorizes HUD to conduct a program of 
housing assistance under which local governments establish 
independent legal entities --known as local housing authori- 
ties (LHAs) --to develop, own, and operate low-rent public 
housing projects. 

HUD conducts its low-rent public housing program ac- 
tivities primarily through its headquarters office in Wash- 
ington, D.C., and its seven regional offices located at At- 
lanta, Chicago, Fort Worth, New York, Philadelphia, San 
Francisco, and San Juan (Puerto Rico). 

The development and administration of federally sub- 
sidized low-rent public housing projects is primarily the 
responsibility of the LHAs. HUD provides financial and 
technical assistance to the LHAs in the development of low- 
rent public housing projects and reviews the administration 
of the projects after construction is completed to deter- 
mine whether the projects are being operated and maintained 
in conformance with statutory requirements and in a manner 
which promotes efficiency, economy, and serviceability. 

Financial assistance is furnished by HUD in the form 
of loans for development and in the form of annual contri- 
butions (subsidies) made pursuant to contracts with the 
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LHAS. The contracts provide for contributions by HUD 
which, if made in the maximum allowable amount, will be 
sufficient to pay the principal and interest on bonds and 
notes sold by the WAS to the public or, in some cases, to 
HUD, to obtain funds to pay the costs of developing the 
projects. The contracts provide also for reducing the 
maximum allowable contributions by the residual receipts, 
if any, from project operations. 

During fiscal year 1968, HUD's annual contributions to 
all LHAs operating projects under the conventional low-rent 
public housing program amounted to about $275 million, or 
about 91 percent of the maximum allowable annual contribu- 
tions. The major cost incurred in developing a low-rent 
housing project usually is the cost of construction. There- 
fore, when the cost of construction is minimized, HUD's 
maximum liability for annual contributions is also mini- 
mized. 

HUD statistical information showed that, during each 
of the past several years, LHAs awarded contracts totaling 
more than $300 million, nationwide, for the construction of 
low-rent public housing projects. 

INSPECTION RESPONSIBILITIES OF THE LHA 

HUD regulations require LHAs to administer contracts 
for the construction and equipment of low-rent public hous- 
ing projects in accordance with the requirements, procedures, 
and principles prescribed in HUD's low-rent housing manual. 
In carrying out this responsibility, LHAs are required to 
exercise diligence f judgment, and control to ensure that 
low-rent housing projects are constructed as promptly and 
efficiently as practicable and in accordance with contract 
plans and specifications. 

HUD's annual contributions contract with an LHA re- 
quires the IJ-LA to provide for competent and adequate archi- 
tectural and engineering inspections of a housing project 
during its construction. Under HUD procedures, the LHA gen- 
erally provides for such inspections through a contractual 
agreement with the architectural firm that drew up the proj- 
ect specifications. The contractual agreement generally 
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requires the architectural firm to employ inspectors, ap- 
proved by the LHA, to make continuing on-site inspections 
during the construction of the project. The primary func- 
tion of the inspectors is to ensure the construction of the 
project in accordance with the contract plans and specifi- 
cations. 

INSPECTION RESPONSIBILITIES OF HUD 

HUD regulations require its regional offices to ob- 
serve and review project construction activities of an I&! 
and its architects and inspectors to ensure compliance in 
the administration of contracts and the inspection of con- 
struction work performed under the contracts. In this re- 
gard 9 a HUD regional office construction chief serves as 
the direct channel of communication between the regional 
office and the LHA on all construction matters and is re- 
sponsible for giving advice and assistance to the LHA re- 
garding any problem that may arise during the course of 
construction. The HUD construction chief is aided by a 
group of regional office construction representatives who 
are required to make periodic visits to projects being con- 
structed to observe and report on the construction work., 

HUD, in its annual contributions contract with an LHA, 
reserves the right for HUD construction representatives 
(1) to review and evaluate the adequacy of the LHA's inspec- 
tions of a housing construction project and to request that 
corrective action be taken when deemed appropriate and 
(2) to inspect all construction work, materials, equipment, 
and records and to demand that the IHA require the contrac- 
tor to correct any work involving contract noncompliance 
disclosed by their inspections. 

HUD's construction representatives are also respon- 
sible for protecting the Government's interests in low-rent 
housing projects, They have a direct influence in ensuring 
that contract requirements are met, that specified standards 
approved by HUD for materials and workmanship are met, and 
that construction operations are performed in the most ex- 
peditious and acceptable manner. 
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Principal officials of the Department of Housing and 
Urban Development responsible for the administration of ac- 
tivities discussed in this report are listed in appen- 
dix III. 



CHAPTER2 

NEED TO STRENGTHEN CONCRETE INSPECTIONS 

AND TESTING REQUIREMENTS 

Our review showed certain weaknesses in LHA on-site in- 
spection practices relating to concrete used in the con- 
struction of low-rent public housing projects. These weak- 
nesses involved instances of noncompliance with contract 
requirements for testing concrete which were not detected 
by HUD construction representatives during their visits to 
MA construction projects. Our review showed also that some 
LHA construction contracts approved by HUD did not include 
specific requirements as to the minimum frequencies for 
testing the compressive strength of structural concrete.1 

We found that one or the other of the weaknesses cited 
above existed at nine of 17 projects where we reviewed con- 
crete operations. Since visits to project sites by HUD 
construction representatives are made to protect the Govern- 
mentss interest in the development of low-rent public hous- 
ing projects, it is important that the duties of HUD's rep- 
resentatives be effectively carried out to ensure that con- 
struction materials and workmanship comply with the speci- 
fications and other requirements of the construction con- 
tracts. Also, HUD regional offices must depend largely 
upon the observations and reporting of their construction 
representatives as a basis for taking actions and making de- 
cisions with regard to matters involving contract non- 
compliance and indicated weaknesses in EHA on-site inspec- 
tions. 

Our review showed that visits to project sites by HUD 
construction representatives were relatively infrequent and 
of short duration. In many cases, HUD construction repre- 
sentatives made visits to an M-IA construction project only 
once a month or less frequently, and the length of the vis- 
its ranged from a few hours to 2 days. 

1 Explanatory data on concrete and concrete testing is in- 
cluded in appendix I. (See ppe 25 through 27.) 
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HUD regional officials advised us that HUD construction 
representatives sometimes did not have sufficient time dur- 
ing their visits to LHA construction projects to make all 
the checks and evaluations required under HUD procedures. 
We were also informed that much of the construction repre- 
sentatives' time at a construction project was spent in 
checking various paper work matters. We found that some of 
the paper work was not related to the adequacy of LHA in- 
spections of construction materials and workmanship and, in 
our opinion, could have been performed by the LHA. 

On the basis of our review, we believe that HUD con- 
struction representatives should make more effective use 
of their technical knowledge and experience in determining 
whether LHA on-site inspections of construction projects 
are adequate to ensure that the projects are being con- 
structed in accordance with contract specifications. In 
our opinion, this aspect of HUD's controls had a bearing on 
the inadequate inspection practices that we found at some 
of the projects included in our review,, We believe that 
HUDss controls over the construction of projects could be 
strengthened by making more of the construction representa- 
tivesD time available for the more critical and technical 
duties of evaluating the adequacy of the inspections pro- 
vided by LHAs. ' 

The results of our review are discussed in the follow- 
ing sections of the report. 



NEED TO ENFORCE CONTRACT PROVISIONS 
REGARDING CONCRETE TESTING 

We found that, at six low-rent public housing projects, 
HUD construction representatives and LHA inspectors had not 
enforced construction contract requirements regarding con- 
crete testing as a means of determining whether the con- 
crete used in the construction of the projects complied with 
the contract specifications. Our examination of contract 
documents, available concrete truck delivery tickets, and 
laboratory test reports showed that an average of only 33 
percent of the required concrete compressive-strength tests 
had been made to determine whether concrete of the proper 
strength was being used in the six projects, Although the 
results of the small percentage of tests that were made in- 
dicated that the tested concrete complied with the contract 
specifications, we believe that such limited compliance 
with the testing requirements did not provide adequate as- 
surance that all the concrete used in the projects met the 
applicable strength requirements for its designed use, 

The contracts for the six housing projects required 
that concrete cylinder specimens be made and tested at 
specified frequencies to determine whether the compressive 
strength of the hardened concrete complied with the con- 
tract strength requirements. The specified frequencies of 
required testing generally were in line with those pre- 
scribed by the American Concrete Institute in Bulletin 318. 

The contracts also provided that,if compressive- 
strength tests indicated that concrete cylinder specimens 
did not meet the contract strength requirements, the LHA 
could require other types of tests to be made, at the con- 
tractorIs expense, to determine the strength of the in- 
place concrete. If the additional tests showed that the in- 
place concrete did not meet the contract strength require- 
ments, the LHA could, under the terms of the contract, re- 
quire the contractor to remove the low-strength concrete 
and replace it with concrete of the required strength. 

One of the responsibilities of HUD construction rep- 
resentatives and LHA inspectors is to ascertain whether all 
required tests have been made to determine that construc- 
tion materials comply with contract specifications. For 



the six projects, we found that the HUD construction repre- 
sentatives and LHA inspectors apparently were not aware 
that the contractors were not having concrete compressive- 
strength tests made, although such tests were required by 
the contracts. 

For example, at one high-rise project under construc- 
tion at the time of our field review, we found that only 
about 20 percent of the required compressive-strength tests 
had been made, The contract required that at least four 
concrete cylinder specimens be made and tested for each 100 
cubic yards of concrete poured and that, in any case, not 
less than four cylinders be made and tested for any 1 day's 
operations. 

On the basis of these criteria and an examination of 
truck delivery tickets showing the amounts of concrete de- 
livered to the project site on 113 days, we determined 
that a total of at least 452 cylinder specimens of the con- 
crete placements should have been made and tested. How- 
ever, the laboratory reports submitted to the LHA showed 
that tests had been made of only 96 of these cylinders. 
Moreover, we noted that no compressive-strength tests were 
made during a 2-month period when more than 600 cubic yards 
of concrete were delivered and placed in the project. 

Our review showed that, during construction of this 
project, three different HUD construction representatives 
were assigned at different times to review the construction 
operations. We found that, during a 3-month period, HUD 
construction representatives visited the project site on 
7 different days when no concrete cylinder specimens were 
made although concrete was being poured on the days of their 
visits. 

Since the construction representatives' trip reports 
covering these visits indicated that all required tests of 
materials had been timely made and that the material met 
the contract specifications, it appears that the HUD repre- 
sentatives assumed that the concrete was being tested in 
accordance with the contract requirements without actually 
examining into this aspect of contract compliance. One of 
the three HUD construction representatives told us that he 
did not have sufficient time during his visits to the 



construction project to determine whether all the required 
concrete strength tests were being made. 

The LHA's architect for this project informed us that 
he had delegated to his on-site inspectors his contractual 
responsibility for seeing that concrete tests were made in 
accordance with contract requirements. The architect stated 
that his inspectors could not explain why the contract re- 
quirements regarding concrete testing had not been enforced. 

Since concrete is one of the main structural materials 
for this project, we believe that the HUD construction rep- 
resentatives and the LHA inspectors should have been par- 
ticularly concerned as to whether the contractor was comply- 
ing with the contract specification requirements regarding 
concrete testing. 

We brought this matter to the attention of HUD's act- 
ing regional chief of construction, and a regional construc- 
tion official contacted the LHA regarding the in-place con- 
crete that had not been tested. The LHA's architect sub- 
sequently advised the regional construction official that, 
in his professional opinion, the project was structurally 
sound. 

At another project-- a multibuilding complex of two- 
story homes for low-income families and of apartments for 
elderly citizens-- that was substantially completed at the 
time of our field review, we found that only 10 percent of 
the required concrete strength tests had been made. The 
contract for the project required that three concrete cyl- 
inder specimens be made and tested for each day of concret- 
ing operations. On the basis of this criterion, 228 con- 
crete cylinder specimens should have been made and tested 
for concrete placements on 76 days. Our review showed, 
however, that tests were made of only 24 cylinder speci- 
mens. Although the results of the tests of these speci- 
mens were acceptable, they covered only eight of the 76 
days of concreting operations. 

Although the concrete in this project is not a main 
structural material, we were informed by a representative 
of the architect that portions of the concrete slabs in 
nine buildings were used for structural support purposes. 
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According to LHA records, the concrete in only one of these 
buildings was tested for compliance with contract strength 
requirements. 

After we brought this matter to the attention of HUD's 
acting regional chief of construction, a series of Swiss 
hammer tests were made, under the supervision of the proj- 
ect architect, in all buildings in which tests of concrete 
cylinders had not been made. The architect subsequently 
advised the LHA's Executive Director that, based on the 
results of the Swiss hammer tests, it was his professional 
opinion that all concrete slabs either met or exceeded the 
required specified strength. According to the architect, 
the requirement for making concrete compressive-strength 
tests had been inadvertently overlooked on many days when 
concrete was poured at the project. 

The contractual arrangements for paying for concrete 
compressive-strength tests varied among the projects in- 
cluded in our review. At some projects, the construction 
contract required the contractor to pay for the concrete 
tests, while at other projects the LHA entered into a con- 
tract with a commercial testing laboratory for the tests. 
Since for three projects where we found that insufficient 
tests had been made the contracts required the contractors 
to pay for the concrete tests9 we expressed the opinion to 
HUD regional construction officiais that the contractors 
should be requiredto reduce the contract costs in consid- 
eration of the required tests that wr?r? not made. HUD con- 
struction officials in Region II agreed with us an initi- 
ated action to obtain appropriate credits from the contrac- 
tors for the required tests that were not made at two of 
the three projects. According to HUD's records, the HUD 
chief of construction in Region IV was advised by the ar- 
chitect for the other project that an appropriate credit 
would be obtained from the contractor when the construction 
work was completed. 

In commenting on the results of our review, the Assis- 
tant Regional Administrator for Housing Assistance in Re- 
gion II agreed that it was important for HUD construction 
representatives to review concrete-testing practices and 
to enforce compliance with contract-testing requirements 
at all projects under construction. His counterpart in 
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Region IV stated that the construction representatives in 
that region did not have sufficient time during their rela- 
tively short visits to construction projects to determine 
whether all tests required by the construction contracts 
were being made. We noted that each of HUD's construction 
representatives in Region IV had an average of 15 active 
projects to visit each month and that each of the construc- 
tion representatives in Region II had an average of only 
nine active projects to visit each month. 

Under its procedures, HUD's construction representa- 
tives are required during their visits to construction proj- 
ects to examine contractorsB payrolls and supporting docu- 
ments, to determine the propriety of periodic payments to 
the contractors for in-place work, to review the enforcement 
of contract labor and nondiscrimination provisions, and to 
check administrative matters and paper work not related to 
the adequacy of inspections of construction materials and 
workmanship. From construction representatives" trip re- 
ports covering their visits to construction projects in- 
cluded in our review, it appeared to us that much of their 
time at project sites was spent in examining into matters 
of this nature. 

A HUD Region II official informed us that construction 
representatives in that region generally spend 2 days at a 
construction project during each visit--l day for physical 
observation and evaluation of the construction work and 
1 day for checking paper work and other matters. He said 
that during each visit the HUD construction representative 
evaluates and reports on the adequacy and quality of the 
LHA inspection staff. An Assistant Regional Administrator 
in Region IV informed us that, in view of the heavy work- 
load in that region9 the construction representatives in 
many cases spend only a few hours at a construction project 
and cannot possibly perform all the duties required by HUDss 
instructions. 

We believe that HUD's controls relating to construc- 
tion of low-rent housing projects would be strengthened 
through a redirection of HUD's construction representative& 
responsibilities to make more of their time available for 
evaluating the adequacy of LHA inspections of the quality 
of the construction materials and workmanship being fur- 
nished. 
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If HUD's construction representatives do not have suf- 
ficient time during their visits to construction projects 
to perform all the required duties, it is our opinion that 
they should concern themselves with those aspects of con- 
tract compliance that are the most important at the various 
phases of project construction and that unrelated paper- 
work responsibilities should be assumed by the LHA. Since 
concrete is one of the main structural materials for many 
construction projects and has important uses for structural 
support purposes at others, we believe that, during their 
visits to such projects, HUD construction representatives 
should determine whether all concrete tests are being made 
and whether the concrete meets contract specifications. 

After we had discussed some of the matters noted early 
in our review with construction officials in HUD's Region 
II,, a circular was issued instructing all construction rep- 
resentatives in that region to examine more closely into 
concrete inspection matters, such as those discussed in 
this report, during future visits to construction projects. 
If properly implemented, the circular should result in im- 
proved inspection practices in Region II. 

Also, HUD central office officials informed us that 
HUD realized the need for reexamining the duties of the HUD 
construction representatives, and was in the process of 
making such a reexamination. 
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NEED FOR CONTRACTS TO SPECIFY MINIMUM 
TESTING FREQUENCIES FOR CONCRETE 

We noted that contract specifications for three low- 
rent housing projects did not contain any specific provision 
regarding the frequency at which concrete compressive- 
strength tests should be made as a means of determining com- 
pliance with contract requirements regarding concrete. In 
the absence of specific testing provisions in the contracts, 
concrete compressive-strength tests were made for less than 
half the days on which concrete was poured at the projects, 
even though concrete of specified compressive strengths was 
required by the contracts. 

We believe that, to provide assurance that concrete of 
the proper strength is used, concrete placements made in the 
construction of low-rent public housing projects should be 
tested in accordance with American Concrete Institute (ACI) 
Bulletin 318 which provides that, when strength is a basis 
for acceptance of concrete, not less than one test comprised 
of two specimens shall be made for each 150 cubic yards of 
structural concrete, but at least one such test shall be 
made for each day's concreting. 

In discussing the results of our review at one of the 
projects with HUD regional construction officials, we ex- 
pressed the belief that HUD, in approving the construction 
contract specifications for a low-rent housing project, 
should require LHAs to include a provision in construction 
contracts setting forth specific testing requirements for 
determining compliance with specifications regarding con- 
crete. We expressed the belief also that HUD construction 
representatives should observe and evaluate the adequacy of 
concrete-testing practices employed by LHAs. 

The LI-iA contracting officer subsequently informed us 
that, under advice of the project architect, the LHA would 
have compressive-strength tests made for concrete placements 
in the remaining structural areas of the project, in accor- 
dance with the testing requirements prescribed in the AC1 
Bulletin 318. 

HUD regional construction officials contacted the re- 
sponsible LHA regarding the absence of specific 



concrete-testing requirementS in the contracts of the other 
two projects and requested that the regional office be in- 
formed of any future action to be taken in. this regard. 
The HUD regional acting chief of construction was subse- 
quently advised by the LHA that a'specific provision regard- 
ing concrete testing would be included in all future con- 
struction contracts. 

, . .  I  



CHAPTER 3 

PROPOSALS, AGENCY COMMENTS, AND 

OUR EVALUATION AND RECOMMENDATIQ?S 

PROPOSALS, AGENCY COMMENTS, AND 
OUR EVALUATION 

We submitted a draft of this report to HUD for comment. 
We proposed that HUD's regional offices be required to make 
more effective use of their construction representatives 
during the representatives' periodic visits to low-rent 
housing construction projects, by requiring them to place 
greater emphasis on determining whether the on-site inspec- 
tions provided by the LHAs are adequate to ensure compli- 
ance with contract specifications for the construction of 
the projects. 

We proposed also that HUD's internal auditors schedule 
reviews of HUD regional office activities and controls re- 
lating to low-rent housing construction projects as an aid 
to management in protecting' the Government"s interests in 
such federally assisted housing projects. 

In addition, we proposed that HUD's regional offices 
require LHAs to include a provision in construction contract 
specifications setting forth specific testing requirements 
for structural concrete to be used in housing project con- 
struction. 

The Assistant Secretary for Renewal and Housing Assis- 
tance of HUD in a letter dated December 1, 1969 (see 
app. II>, furnished us with HUD's comments on our draft re- 
port. 

HUD stated that, although it was continually striving 
to obtain full compliance with contract requirements from 
all persons involved in the development and construction of 
low-rent public housing projects, it recognized that certain 
administrative failures had occurred on the part of archi- 
tects, architect's inspectors, IXAs, and HUD construction 
representatives. HUD stated also that it had advised each 
regional office to be more alert to such inspection failures 
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and to give greater attention to enforcing contract re- 
quirements. HUD informed us that revised construction pro- 
cedures to be issued shortly would impress upon the U-MS 

and their architects the importance of carrying out all of 
their responsibilities and of fully enforcing all contract 
obligations, including inspections, which HUD considers to 
be of primary importance. 

HUD pointed out that paper-work functions performed by 
construction representatives--such as those connected with 
labor standards and equal employment opportunity, along 
with the need for general overview of how the LHA is en- 
forcing its rights under the architect's contract and con- 
struction contracts --are of considerable program and statu- 
tory importance. 

We recognize the importance of LHAs' enforcing their 
contractual rights in connection with the construction of 
housing projects,, We noted, however, that visits by HUD 
construction representatives to project construction sites 
were relatively infrequent and of short duration and, as 
pointed out'by a HUD official, the construction representa- 
tives might not have sufficient time to perform all the du- 
ties required by HUD's instructions. We believe that the 
technical knowledge and experience of HUD construction rep- 
resentatives could be utilized most advantageously in de- 
termining whether LHA inspections give adequate assurance 
that contractors are providing materials and workmanship in 
accordance with contract construction plans and specifica- 
tions. 

In our opinion, some of the paper-work functions that 
HUD construction representatives are required to perform at 
construction project sites are unrelated to whether the con- 
struction work and materials comply with contract require- 
ments and could be performed by the LHAs instead of by HUD 
construction representatives. We believe that our position 
in this regard is consistent with a statement by HUD of- 
ficials that an underlying assumption of a recent HUD study 
was that, if HUD's low-rent housing program production 
goals are to be met, HUD will have to assume certain risks, 
such as vesting greater responsibility in LHAs whenever the 
administrative cost to HUD of additional control seems to 
outweigh the potential danger of loss. 
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We therefore believe that HUD's revised inspection 
procedures should provide for greater emphasis on the crit- 
ical area of evaluating and strengthening LHA on-site in- 
spections of the construction of low-rent public housing 
projects, so as to better ensure that contractors are pro- 
viding materials and workmanship of the quality specified 
and paid for and to help ensure the durability and economy 
of maintenance of the project buildings. Weaknesses in 
construction inspections and deviations from contract spec- 
ifications could result in adverse effects which may not ap- 
pear for many years after the construction of a project has 
been completed. 

Regarding our proposal that HUD's internal auditors 
schedule reviews of activities covered in this report, HUD 
informed us that preliminary surveys of regional office ac- 
tivities, including those activities discussed in this re- 
port, were undertaken by the HUD Office of Audit at two HUD 
regions subsequent to completion of our field review. We 
were advised that, because of the limited findings dis- 
closed by these two surveys, the Office of Audit did not 
consider this area of activity to be of sufficient priority 
to warrant a full operational audit in fiscal year 1970 but 
that the area would be given full consideration in planning 
program audits for fiscal year 1971. 

In response to our proposal that HUD require I.HAs to 
specify concrete-testing requirements in the construction 
contract specifications, HUD informed us that, although HUD 
guidelines on concrete specifications provide that American 
Concrete Institute standard specifications be used by LHAs 
in all phases of concrete work, including testing9 LHA ad- 
herence to such guidelines is not mandatory and that the 
final determination as to the needs of specific testing re- 
quirements is made by the MA architect after full evalua- 
tion of the particular condition. HUD also stated that the 
responsibility of its regional offices in this regard is 
that of offering advice and comments to LHAs concerning the 
preparation of pertinent documents,, 

Although we recognize that the LHAs and their- archi- 
tects have primary responsibility for establishing con- 
crete-testing requirements, we believe that HUD should not 
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permit LHAs to deviate from the generally accepted stan- 
dards for testing concrete unless such deviations can be 
fully justified. 

RECOMMENDATIONS 

We recommend to the Secretary of Housing and Urban De- 
velopment that HUD's proposed revision to its construction 
procedures require that its regional offices make more ef- 
fective use of their construction representatives during 
their periodic,visits to low-rent housing construction proj- 
ects by having them place greater emphasis on determining 
whether on-site inspections by the LHAs are adequate to en- 
sure compliance with contract specifications for the con- 
struction of the projects. We recommend also that HUD's in- 
ternal auditors schedule reviews of HUD regional offices' 
activities and controls relating to low-rent housing con- 
struction projects as an aid to management in protecting the 
Government's interests in such projects., 

In addition, we recommend that, in the absence of spe- 
cific contractual requirements for the testing of concrete, 
HUD's regional offices, as a minimum, require that LHAs ad- 
here to the standards of concrete testing set forth in AC1 
Bulletin 318 and that they fully justify and obtain advance 
HUD approval for any deviations from these standards. 
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CHAPTER 4 

SCOPE OF REVIEW 

HUD statistical information showed that at Septem- 
ber 30, 1967, about 26,500 low-rent public housing dwelling 
units were under construction in HUD Regions I, II, and IV. 
Our review covered 17 projects containing about 2,600. of 
the 26,500 dwelling units under construction and about 120 
dwelling units that had been constructed prior to Septem- 
ber 30, 1967. We reviewed applicable HUD and LHA policies, 
regulations, and practices relating to project development 
and examined construction contract documents, project 
development files, correspondence, test reports, and other 
related documents that were made available to us. We also 
held discussions with HUD and LJ3A officials and project ar- 
chitects. 

Our work was performed at HUD headquarters in Washing- 
ton, D.C.; at HUD's regional offices in Philadelphia (Re- 
gion II> and Chicago (Region IV); at 11 LHAs under the ad- 
ministrative authority of the two regional offices; at one 
IHA under the administrative authority of Region I (New 
York); and at 17 project construction sites. We also vis- 
ited several concrete-testing laboratories and discussed 
matters pertinent to our review with laboratory representa- 
tives. 

22 



APPENDIXES 

23 





APPENDIX I 
Page 1 

ElXPLANATION OF CONCRETE AND CONCRETE TESTING 

The explanatory data contained in the following para- 
graphs has been extracted from various engineering manuals 
and literature. This information is not intended to repre- 
sent an all-inclusive summary of technology regarding con- 
crete and concrete testing, but is presented to acquaint 
the reader with certain terminology used in this report, 

Concrete is a mixture in which a paste of-cement and 
water binds aggregates (inert materials such as sand and 
gravel, crushed stone, and blast-furnace slag) into a rock- 
like mass as the paste hardens through the chemical action 
of the cement and water. The quality of concrete largely 
depends on the proportion of the ingredients, especially 
the proportion of water to cement; the manner in which the 
concrete is handled and placed after it is mixed; and the 
thoroughness of the curing. Two of the principal require- 
ments of hardened concrete are strength and durability-- 
strength to,perform the functions of the structure and 
durability to resist exposure to the elements. The 
strength of the cement paste and, ultimately, the durabil- 
ity9 strength, and other properties of the concrete depend 
on the amount of mixing water used. 

The design of a concrete mix depends on the purpose 
for which the concrete is to be used and involves the de- 
termination of the most economical and practical combina- 
tion of concrete ingredients that are workable in a plastic 
(fluid) state and that will develop the required qualities 
when hardened,, To achieve economy, the design mix should 
minimize the amount of cement@equiredlwithout sacrificing 
the required concrete quality. The most direct method of 
determining optimum mix proportions is through the use of 
trial mixes, which may be relatively small batches of con- 
crete made in the laboratory, job-size batches, or a com- 
bination of both. 

Several tests are generally used to determine whether 
concrete complies with contract specification requirements. 
Certain tests are carried out while the concrete is in its 
fluid state while others are conducted on the hardened prod- 
uct, Some of the more frequently used tests in connection 
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with the construction of low-rent public housing projects 
are discussed below, 

A slump test is generally made during the placing of 
concrete; it involves measuring the number of inches that a 
mass of concrete settles (slump> after the removal of a 
cone into which the fluid concrete has been poured, 
Changes in slump indicate changes in materials, mix propor- 
tions, or water content. 

A compressive-strength test consists of the making of 
a set of concrete cylinders at th-e time the concrete is 
discharged at the project site. The cylinders are submitted 
to a commercial testing laboratory for curing, and certain 
cylinders are tested in compression at the end of 7 days. 
The remaining cylinders are tested in compression at the 
end of 28 days. The compressive-strength test measures the 
pressure in pounds per square inch that a cylinder of 
hardened concrete will withstand before it crumbles or 
breaks. The test is used as a means of determining whether 
the concrete from which the cylinder specimens were made 
meets the strength requirements of the contract specifica- 
tions. Acceptability of concrete is based upon the com- 
pressive strength that results at the end of 28 days; how- 
ever, the results of the tests at the end of 7 days gener- 
ally are indicative of what the tests at the end of 28 days 
will show. 

When tests of concrete cylinders fail to meet the 
strength requirements of the contract specifications, it is 
common practice to take test cores from the in-place con- 
crete in the area where the strength of concrete is in 
question. The cores are soaked in water for several hours 
and tested in compression, in the same manner as cylinder 
specimens, to determine the strength of the in-place con- 
crete, 

The Swiss hammer test is a nondestructive method of 
measuring the surface hardness of in-place concrete based 
on the principle that the rebound of a steel hammer which 
has been struck against the concrete is proportiqnal to the 
compressive strength of the concrete. In performing this 
test, a steel hammer within the testing device is cocked 
and then tripped automatically by pressing the instrument 
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against the concrete surface. The rebounding force of the 
hammer is registered on a scale in the testing device. The 
compressive strength of the in-place concrete can be deter- 
mined from the relationship between the scale reading and a 
compressive-strength test chart. 
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DEPARTMENT OF HOUSING ANB URBAN DEVELOPMENT 

WASHINGTON, 0. C. 20410 

DEC 1 1969 

Mr. Max Hirschhorn 
Associate Director 
Civil Division 
U. S. General Accounting Office 
Washington, D. C. 20548 

Dear Mr. Xirschhorn: 

EXE Secretary has asked me to respond to your letter of October 31, 
1969, requesting the Department's views on your revised draft of a 
proposed report to the Congress entitled: "Review of Inspections 
of Concrete Used in the Construction of Low-Rent Public Housing 
Projects, Department of Housing and Urban Development," 

The enclosed statement contains our comments on the material presented 
in the proposed report. 

We appreciate the opportunity to review the proposed report before it 
is presented to the Congress. 

incerely yours, 

Lawrence M. Cox 
I As&&ant Secretary 

Enclosure 
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Statexnent By The 
Department of Housing and Urban Development 

GAO Draft Report to Congress 
**Retiew of Inspections of Concrete 

Used in the Construction of Low-Rent 
Public Housing Projects" 

The report contains information that GAO personnel uncovered several 
instances of ineffective inspection in work involving concrete. The 
report also indicates that in most instances corrections have been made, 
or that the Regional Office promised corrective action. 

In response to Mr, Rirschhornrs letter of November 19, 1968, in wlhich ~2s 
requested the Department9s comments on a draft of a proposed report to the 
Congress entitled "Need to Strengthen Inspection Controls Over Construction 
of Low-Rent Public Housing Projectss" we advised that we continually strive 
to obtain full compliance from everyone involved in the development and 
construction of low-income housing, We also stated that we nevertheless 
recognize that certain administrative failures have occurred. Subsequently, 
each Regional Office was advised to be more alert to such inspection failures 
and that greater attention be given to construction contract requirements. 

During the fiscal years 1967 and 1968 the construction of approximately 750 
low-rent housing projects was completed , and these projects containing 
approximately 80,000 units were made available for occupancy, We have not 
received any reports OP information indicating a structural failure or any 
other adverse complaints regarding projects completed since the intro- 
duction of the construction representative method of project reviews in 1959. 
We have advised the Regional Offices concerning the functions of construction 
representatives which are designed to compliment and not replace or duplicate 
the services of the architect which are identies;', to those services relied 
upon by private industry. 

It should be noted that m of the paper-work functions described by the 
GAO, such as those connected with labor standards and equal employment 
opportunitys along with the need for general overview of how the local 
authority is enforcing its rights under the architect's contract and 
oonstruction contracts, are of considerable program and statutory importance. 
Because of the workload, the construction representative is no longer a 
construction inspector, He advises the local authority on procedures; 
reviews and makes recommendations ooncerning the organization of administra- 
,.>ae supervisory and inspection forces; etines the records and physical 
progress for effectiveness in inspection and contract administration: and 
advises on changes and other construction matters. In revised construction 
procedures to be issued shortly we will impress upon the LHAs and their 
architects the importance of car-g out all of their responsibilities and 
fully enforcing all contract obligations including inspection which we agree 
are of primary importance. 
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Although HIJD renders assistance to development of the project and confers 
with the local authority with respect to plans, specifications, documents, 
and other construction matters submitted to it, the responsibility for 
design and specifications, the observance of contract requirements and 
the enforcement of contractual obligations of contractors rests with the 
LHA and its architect. It must be borne in mind that LHA Commissioners 
are responsible public officials who take pride in the design and 
construction of their projects which are planned and constructed for a 
useful life of at least 40 years. 

With regard to the recommendation concerning internal audits, the Office 
of Audit, by memorandum of March 14, 1969, scheduled preliminary surveys 
of Regional Office activities responsible for the general functions discussed 
in this renort. The survey reports were issued in July 1.969 (Region V) and 
August 1969 (Region I). On the basis of the limited findings in these two 
preliminary survey reports, the Office of Audit did not consider this area 
to be of sufficient priority for commencement of a full operational audit 
during Fiscal Year lP70. However, this area will be given full consideration 
during preparations of the Fiscal Year 1971 annual audit program. 

With respect to the recommendation about contract specifications including 
specific testing requirements for structural concrete,HUD provides LHA 
architects with Bulletin MO. LR-13, Guide Specifications. Although this 
Guide is not mandatory, -- its use is recommended because it reflects Housing 
Assistance Administration experience. Division 4 of this Guide furnishes 
information concerning the labor, materials, and related items necessary to 
complete the concrete work, and provides that the applicable parts of the 
American Concrete Institute Standard Specifications be utilized in all phases 
of concrete work including testing. Our Regional Offices offer advice and 
comments concerning the preparation of the documents but the final determina- 
tion as to the need for specific testing requirements is made by the architect 
after full evaluation of the particu1a.r condition. 



APPENDIX III 

PRINCIPAL OFFICIALS OF THE 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

RESPONSIBLE FOR THE ADMINISTRATION OF ACTIVITIES 

DISCUSSED IN THIS REPORT 

Tenure of office 
From To - 

SECRETARY OF HOUSING AND URBAN 
DEVELOPMENT (formerly Adminis- 
trator, Housing and Home Fi- 
nance Agency): 

Robert C. Weaver Feb. 1961 Dec. 1968 
Robert C. Wood Jan. 1969 Jan. 1969 
George W. Romney Jan. 1969 Present 

ASSISTANT SECRETARY FOR RENEWAL 
AND HOUSING ASSISTANCE: 

Don Hummel May 1966 Feb. 1969 
Howard J. Wharton (acting) Feb. 1969 Mar. 1969 
Lawrence M. Cox Mar. 1969 Present 
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