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INTRODUCTORY.

In addition to thefr value ag memoranda and alde in preparing
specifications for a particular project, earefully prepared general
speclfications, embodylng the latest approved practice, sometimes
supply the moat useful and aecceptable briaf treatises upon any par-
ticular branch of engineerlng work. It hes bean partly with this
thought in mind that the following set of apecificatlons for standard
street pavements has been prepared and s pow offered to cliy
enginecrs and munfeipal authorities,

To widen thefr range and iberoage thelr nsefulnass, coplous toot
notes have been added, referring to alternative requirements and
methods of construction, and giving some of the reasons for the
preferepce or adoption of the constructlom called for in the specl-
ficationa. It iz recognired that in a2 pood many matters of detafl
embraced in these ppecifications there is differemce of opinion among
able engineers, many of whom are at least as competent as the
+ writer to determine what is best. They are not offered in a dogmatic
apirit, or with the hope that all the provisions found therein will be
accepted. If they shall be of sume agsistance in bringing about
correct standards for smch specifications, their preparation will have
been justifed.

Theoretically, three general claspes of engineering specifications
may be noted. In the Arst the aim of the epgioeer iz to specify the
end or result that It i desired to sscure, leaving the contractor free
to origlpate and tollow the methods by which these results are to
be attalned. In the second the engiveer alms to secure the desired
end, by speciiying in detail the materials and the methods which
in biz opinion wlll accomplish the purpese, he himself assuming
repponsibility for the resultz. Either of these two clagses of epecl-
fications is permisaible, end the sneineer may choose the one which
in his opinlon seems best adapied to the character of the work to
be done, and ihe conditions under which It must be prosecuted.

In the third class of apecificatlons, met with more freguently
than they should be, the engineer undertakes to preseribe not only
the charscter of the materials to be used and the methods to be
pursued, Lut also the results to Le attained. The position thus
aspumed is illoglcal, and often unreasonable, and may lead to com-
plications between the engineer and the contractor. If a contractor
be required io turm out a product which shall conform to certain
ptandards, he may properly ba given much, if not full latitude, as
to how the stipulated results shall be secured, and may be held fully
responsible for the outcome; If on the other hand the engineer
chooges to specify with more or less minutenese the character of the
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materials to be used and the methods of construction to Le followed,
and enforces compliance therewith, it seems fair and just that he
should assume responelbllity for the results produced, and therefore
unfair to hold the contiractor to responszibility for consequences
ariglng from the use of materials and methods which he was allowed
no cholee or latitude 1n selecting.

In street paving work, of wall-known and standard character,
the second class of specifications seems preferable for a number of
reasons, the leading one lLelng that the time reguired to develop
the good or bad guallty of the work must usually extend over a con-
‘widerable number af yvears, and the conditlone to which the pavemeant
maey be subjected in the meantime are Hkely 1o vary so widely that
it may be very diffleult, §f not Impossible, to preseribe a3 satisfaciory
stapdard of Sarvice and emduranee. Digputes zre therefore iiable
to arise heiwesn the munleipality and the cootractor as to the
lateor's liability, or conditlons may make 1t dlificull or imposstble
to hold the contractor to strict account for that Hability,

[t 1a belleved that in the prasent staie of the art it is entirely
practicable to dgo [rame specifications for Lthe matlerials to be used
and the methods to ke followed ln the counstrpction of sireel pave-
menty, and to =0 enfarce compliance therewith, thal the englneer
and the municipality may safely assume responsibility for the guality
of the work produocail.  While It may be troe Lhat local condiiions
sometimes make 1t very diffieult to enforée compliance wilh speci-
fications, the same conditiong are likely 10 make 1L al least equally
difficult to secure effective respomsibilily on the part of the con-
tractor for any long-pericd guaravlee of the work done by him;
and the cootractor who negligently or purposely violates the speci-
flcations during comstruction iz oot Uhkely Lo be more faithful or
serupulous in liviog up to any guarantees he may make with regard
to the future, even where the terms apd conditions of such guar-
antees may be clearly defined and indisputable, The writer has dis-
cussed the subject of time guarantees A8 applied to streel pavements
pretty fully in his book, “Municipal Public Works,” and the above
brief statement seems all that is pecessary here.

In conformity with this view of the matter, the following speci-
ficatlons aim to set ont as deflnitely and clearly as practicable the
regquirements for the construction of good pavements of the several
standard kinds, and it 15 aseumad thac the englneer will be able to,
and will entores them.

1t {8, howsver, not Infrequently the ease that elreemstances will
compel the engineer to provide for the construction of onew kinds of
pavement, the value and usefulness of which have not been deter-
mined, and for which experlence has not furnished the necessary
data to enable bim to prepare adeguute specifications, 1o such cuses
the wisest course to follow 1§ to specify resulis only, safeguarding
the interegts of the Munielpality as fully as possivle, and throwing
ypon the promoter or contractor full responsibility for the materials
used, the skitlful constructlon of the work, and the utility of the
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product. A proposed form for 8 genersl specification of this char-
acter will be found at the end of the set.

Mo attempt has been made to submit specifications for pro-
prietary or patented pavemenis, or those composed wholly or im
part of materials which are patented or protected by trade-marks.
The owners or contractors engaged in constructlng these pavements,
often, if pot usdally, clalm the eight to dictate the specifications
under which the work wshall be dowe. and the munieipal engineer
"whi is called upon to eonstruet such pavements, must, 1o cach case,
determine whether the specificattons offered are adequate and satis-
factory. Tn many cases the form of general specifications for
“untried or experimental pavements” given hereln may appropriately
be used.

The engineer 18, o common with all men, fallible, and he can
hardly hope, In the preparation of gpecificalions, to make them
perfect; to cover every item sad particolar; or to escape some
ambignities of expression, and some degree of indefiniteness. The
wriler can ooly elaim that he has simed, in the light of 8 conslder-
able sxperience, to aet anl as fully and definitely as practicable
the requirements for the proper constraction of high-class streot
pavements, and has endeavored to avoid loose or obecure terms and
exprespions, The ideal specification is one that furnishes a wholly
aufficient gulde to the accomplishment of the desired purpose; that
provides for every possible contingency which may arize, and is
conched in language which not only means exactly what It was
intended to mean, but Iz incapable of any other Intorprotation. It
i needless to say that no example of such a speclfication can be
inztanced ag a model. #

IL has beer the alm to make theae zpecifications falr and just
to the econtractor; thal ig, lo require of him no impractieable or
indefinite servies, or the assumpllen by him of risks other than
thoze fairly fayolved in the condnct ol the work.

If the plane and specificattons for any work which a contractor
bids upon are so full, speclfic and clear, that he may know exactly
what he will he expected Lo de, and if they do not require him to
aapume nnusaal chances and risks, he may intelllgently name prices
which he helleves will compensate him for the serviee. Hoving
done 80, his proposal having heen accepted, and a contreet entered
into accordingly, the engloeer and the municipallty have a right
both in law and equity to demand that he will do exactly and fully
what he has contracted to do. No ecxcuses on his part can be valid
and none should be accopted. He may in all falrness and jusiness
be required to “toe the mark'" strelerly. To the neglect fo recognize
and enforee these primelples is chargeable the greater part of the
poor and unsatizfactory work 20 common in street pavement work
in onr citiea. Unexpected contlageneles may, of course, arlse where
some changes and concessions may be proper and just, but these
should be, and usually are very rare. On the other hand, sweeping
general clauses In contracts and specifications latended to catch the
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coptractor “goin’ or comin',"” unnecessarlly stringent stipulations
which were never intended to be atrletly enforeed, but were put into
the specifications with the ldes that they would help hold the con-
tractor up to a high standard, and "one-slded” contracts intended
to glve the munlcipality an uwufair advantage over the contractor,
are as {nadvisable in polley as they are wrong in principle. Nothing
ghould be put in a speciflcation that 18 not clearly essentlal to secure
the results almed atl, and, this having been done, every requirement
should be enforced. The exlatende in specifications of requlrements
that are not Intended to be enforced, gived the econtractor a pretext
for neglecting others that may be Important.

Im these specifications will be found a number of detalls that
are often not regarded as important and which, when found In pav-
ing specifications, the comtractor iz frequently allowed to lgnore.
In the writer's opinion, based upon his experience in street paving.
every one of these requirements are essential to the production of
high-class work, which, it 1s hardly ncessary to argne, is, In the end,
the most economlcal work from the stapdpeint of the munleipality.

It may be argued that the adoption and enforcement of these
gpecificatlons would have the effect of ralsing prices. Tn many cases
thls would doubtless prove true. Contraetord are entitled to a fair
and reasonable compensatlon for thelr services. It is admitted that
In gome cities the prevailing prices for some kinds of pavements
are below the aectual eozt of the work if it were done in a proper
manner, eonforming strictly to the spevificationa, Tllogical ae it
undoubtadly iz, the low pries at which work is taken i sometimes
gonsidered a sufficlent reasaon for wecepting work below standard.
The consequence is that Lidders not only count upon conceseions
and 1ax enforcement of the specifications, but bid lower apd lower,
expecting that further concessions will enable them to get out wlth
an undeserved profit,. This is one of the most serlons evils in the
paving buslpess to-day, and the highest public interceis demand a
thorough reform. Low first cost, desirable az it may be. s the
poorest ceonomy if 1t be secured at the sacrifice of the guallty of the
work., If one pavement coBts twenty per cent. more than another,
but renders forty per cent. wara service, it le abviouwsly the cheaper
of the two.

Contractors are prone to contend that this or thal proviaion
in a specification is upuwenal, unnecessary or unfair., To dealing with
them the englneer should bear in mind that no requirement of a
gpacification which i3 clearly and definitely stated so that the bidder
may toderstand exactly what It means and what he will be expected
to do, and may frame his prices accordingly, can be umreasonahle
or unfair to the contractor. Unusual or unoecessary reguirements
may result in unwarranotably inereasing the cost of the work, and
this may raise a question betwean the englneer and the municipality
employing him, but it can turnish no oceasion for questions of fair-
ness or unfairness between the contractor and the engloeer.

New Yore, Dec. 27, 1904



