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compliance or noncompliance with acceptable practice is difficult,
and because the expert is required to testify as to general prac­
tices in a profession without clear guidelines. 134

C. A New Standard: The Informed Engineer

The missing element in present formulations of the profes­
sional standard of care for engineers is the place of scientific ad­
vances in the engineer's designs. Many design professionals
disdain new techniques, unless the technique either lowers pro­
ject and design costs or enables award-winning cutting-edge de­
signs. This same conservatism exists in other professions as well.
A pioneer doctor put it this way:

Researchers should be quarantined both for their own
good and for the good of the student. . . . The fact
should be recognized that the average doctor never does
catch up with what the researcher is doing. We doctors
should be spared the agony of the scientific delivery
room and should be allowed to hold the baby only after
the nurse has him all polished up and dressed}35

So too, practicing engineers may disdain newborn theories until
they are polished up and dressed in an undergraduate textbook
cover. Dean Prosser, however, suggests that the law should take a
different position:

[A]s scientific knowledge advances, and more and more
effective tests become available, what was excusable ig­
norance yesterday becomes negligent ignorance
today}36

In the field of medical practice, for example, one court im­
posed upon physicians a general duty to stay informed of present
day scientific knowledge}37 Another court required physicians to
read journals, solicit product data from manufacturers' represent­
atives, listen to tape recorded digests of current literature, and

134. For a discussion of the difficulties involved in expert testimony to es­
tablish a standard of care in a professional negligence case against a design pro­
fessional, see Annot., 3 A.L.R. 4th 1023 (1981).

135. A. HERTZLER, THE HORSE AND BUGGY DOCTOR 46 (1938).

136. PROSSER AND KEETON, supra note 53, § 32 (footnote omitted).

137. See Swan v. Lamb, 584 P.2d 814, 817 (Utah 1978). See also McCoid,
supra note 86, at 575-81.
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attend postgraduate courses and professional seminars. 138 Such
jurisdictions essentially have abrogated the locality rule, modified
the professional standard, and prevented the professional from
practicing in an out-of-date vacuum. Although dicta of some
courts indicate a willingness to adopt an "informed engineer"
standard,139 all courts should expressly recognize and apply this
higher standard of care to structural engineers. The engineer
should be expected to incorporate into his designs applicable ad­
vances in the profession that have reached the "professionally ac­
cepted" horizon of knowledge. 140

Under this standard the engineer is not held responsible for
cutting-edge research or technology that is not widely dissemi­
nated to practitioners, but only for accepted techniques published
in professional journals and accepted by the profession after a pe­
riod of time. 141 This national standard of the informed engineer
avoids the pitfalls of strict liability, but at the same time prevents
wholesale engineering practice at the "undergraduate" horizon
of minimum acceptable professional conduct. 142 The "informed"
standard provides a demonstrable level of conduct provable by
objective facts.

The advent of the Architecture and Engineering Perform­
ance Center (AEPIC) 143 at the University of Maryland and the
vast dissemination of structural research support the notion of
changing the standard. AEPIC opened in 1982 to collect, analyze
and disseminate information on the performance of structures in
an effort to prevent perpetuation of past design and construction
errors. The goal of AEPIC is to provide practicing engineers ac­
cess to a computer database of case files on successful and unsuc­
cessful structures, photographic files, and hard-bound dossiers
before they commence a similar design.

Judicial adoption of this new, informed standard would not,
of course, be without problems. Defendant engineers, their law­
yers and insurers will certainly make two arguments that test our
proposed standard. First, the level of "professionally accepted

138. Pederson v. Dumouchel, 72 Wash. 2d 73, 78-79,431 P.2d 973, 977-78
(1967).

139. See supra notes 84-97 and accompanying text.
140. See supra text following note 39.
141. See supra note 39 and accompanying text.
142. See supra note 40 and accompanying text.
143. AEPIC is an educational branch of the Schools of Architecture and

Civil Engineering at the University of Maryland. The National Science Founda­
tion provides funds for additional research and analysis.
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knowledge" is never clear and possibly incapable of proof. Nu­
merous journals publish matters relating to structural engineer­
ing practice;144 one might ask which of these should be surveyed
to determine acceptance of a theory by the profession? In case of
conflicting theories, which should be accorded more weight?145
Furthermore, problems of courtroom proof that the engineer's
design either did or did not measure up to the "informed engi­
neer" standard remain as difficult as the problems of proof under
the current professional standard. 146

A second, fundamental objection to our standard arises on a
philosophic plane. Even with proof that a theory is accepted by
the profession at the time the disputed design was conceived, that
theory is not necessarily a rigid immutable law for all times. The

144. See supra note 39 and accompanying text. Recent developments may
also be reported in AM. WATERWORKS Aj.,j. ENGINEERING MECHANICS, and PUB.
WORKS. Construction material trade associations, such as the American Iron
and Steel Institute, the American Institute of Steel Construction, the American
Concrete Institute, and the Portland Cement Association, also publish profes­
sional journals.

145. The absence of published contradictory articles is only implied sup­
port for a theory; if incorrect, a theory remains incorrect whether refuted or not,
and many incorrect theories are published. One observer of the scientific
method has stated:

The second continuum is the scale of scientific competence. It also has
its extremes-ranging from obviously admirable scientists, to men of
equally obvious incompetence.... Scientific journals today are filled
with bizarre theories. . . . If anything, scientific journals err on the
side of permitting questionable theses to be published, so they may be
discussed and checked in the hope of finding something of value.

Gardner, In the Name of Science, in SCIENCE: METHOD AND MEANING 34-37 (S.
Rapport & H. Wright eds. 1963) (emphasis in original). Thus it would not be
wise for courts invariably to draw the inference from an absence of contradictory
literature that a published theory is correct and has been accepted by the profes­
sion as a whole.

146. One commentator has criticized the professional standard because of
problems of proving what is "ordinarily exercised in the profession":

[E]ven where we are able to obtain professional witnesses for the plain­
tiff, what is their function? We ask these witnesses to give an "expert
opinion" ... [in court] ... on whether the defendant's action was in
conformity to the skill and learning "ordinarily exercised in the profes­
sion," or, whether it was "professionally acceptable conduct." Does
anyone practitioner know the answer to this? Is there really an an­
swer? Perhaps by some consensus or statistical study answers might be
obtained. . . . Witnesses ... who give "opinions" act individually
and in an uncontrolled way. Their opinions may not be representative.
They represent themselves, really, not "the profession." I wonder if we
d.on't actually have individuals judging the defendant and not the profes­
slon ....

Curran, supra note 131, at 539 (emphasis in original). Under our proposed stan­
dard the problems will remain in proving what constitutes "professionally ac­
cepted knowledge."
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history of science shows that even in the proclaimed exact sci­
ences such as physics, the principles and laws accepted at any
given time are subject to change. 147 As stated by Poincare:

[N]o particular law will ever be more than approximate
and probable. Scientists have never failed to recognize
this truth; only they believe, right or wrong, that every
law may be replaced by another closer and more prob­
able, that this new law will itself be only provisional, but
that the same movement can continue indefinitely, so
that science in progressing will possess laws more and
more probable, that the approximation will end by dif­
fering as little as you choose from exactitude and the
probability from certitude. 148

147. See M. GOLDSTEIN & I. GOLDSTEIN, How WE KNOW-AN EXPLORATION
OF THE SCIENTIFIC PROCESS (1978). Goldstein and Goldstein use Newton's theo­
rems as an example:

[Newton's] laws [of motion] could be written in the form of math­
ematical equations on half a page, and they governed all motions in
universe as well as on earth ... In this century Newton's laws were
found to fail when bodies move at very high speeds approaching the
velocity of light. New laws that apply to these high speeds were formu­
lated by Einstein. The results of Newton's laws became in tum a spe­
cial case-the special case when things move slowly.

/d. at 198-99. Another commentator has observed that "the fact is that every
theory, however majestic, has hidden assumptions which are open to challenge
and, indeed, in time will make it necessary to replace." J. BRONOWSKI, THE As­
CENT OF MAN 240 (1973).

148. H. POINCARE, THE FOUNDATIONS OF SCIENCE 341 (1913). See also J.
BRONOWSKI, supra note 147; B. RUSSELL, RELIGION AND SCIENCE 14-15 (1935)
(science is always tentative, expecting that modifications in its present theories
will sooner or later be found necessary); Weaver, Imperfections of Science, in SCI­
ENCE: METHOD AND MEANING 23-.24 (S. Rapport & H. Wright eds. 1963) (perfect
accuracy is unattainable in any measurement and certainty is impossible in any
prediction).

Recent writers in the legal literature seem to find more exactness in engi­
neering and science than do the philosophers of science. For example, the Kan­
sas Supreme Court recently stated:

[I]t can be said certain professionals, such as doctors and lawyers, are
not subject to such an implied warranty. However, an architect and an
engineer stand in much different posture as to insuring a given result
than does a doctor or lawyer. The work performed by architects and engineers
is an exact science; that performed by doctors and lawyers is not. A per­
son who contracts with an architect or engineer for a building of a cer­
tain size and elevation has a right to expect an exact result.

Tamarac Dev. Co. v. Delamater, Freund & Assocs., 234 Kan. 618, 622, 675 P.2d
361, 365 (1984) (emphasis added). And a recent American Bar AssociationJournal
article noted a "cultural difference" between technology and law:

Both legal and physical precedents are changeable, the first by courts
themselves or by legislatures, the second by confirmation of subse­
quent, differing theory.

Another frequently cited difference in the two cultures turns on



434 VILLANOVA LAw REVIEW [Vol. 30: p. 403

Changes and progressions of scientific understanding affect
engineeringI49 in two ways: the "laws" of science change, and the
methods engineers use to apply science change. Recognizing
this, so the argument might go, the law of professional malprac­
tice should not pretend to acknowledge a body of accepted struc­
tural engineering knowledge as forever valid. The current
"professional standard" may be somewhat arbitrary and difficult
of proof, the argument would continue, but at least it is admit­
tedly arbitrary. By contrast, the proposed "informed engineer"
standard pretends to embody current knowledge, but such know­
ledge is admittedly subject to change. The structural engineer,
then, who has not incorporated current "accepted knowledge"
should not be penalized since today's "accepted" theory may be
modified or disproved tomorrow.

A corollary to this second argument arises when a structural
design incorporates "accepted" knowledge and practice, but the
structure collapses because what was accepted was in fact inva­
lid. I50 Similarly, there are already suggestions in the literature
that use of computer-aided design techniques are hurting overall
design quality because the structural engineer loses the "feel" for
structures and materials. 151 These concerns raise a larger di­
lemma of whether the law should actively promote progress or
suggest restraint in keeping abreast of progress.

Despite these arguments, we adhere to our contention ,that
courts should require the structural engineer to use currently ac-

concepts of "fact" and "truth." A scientist or engineer must attach a
very high probability, say 90-plus percent, to a phenomenon before be­
ing willing to move it from the realm of speculation to fact.

The litigation process . . . normally requires only a preponder­
ance of evidence, perhaps something more than 50%, to find "facts"
necessary to the resolution of a dispute.

Nyhart & Jones, What You Don't Know About Technology Can Hurt You, 69 A.B.A. J.
1667, 1667 (1983).

149. Engineering is defined as "the application of science and mathematics
by which the properties of matter and sources of energy in nature are made
useful to man in structures, machines, products systems, and processes." WEB­
STER'S NEW COLLEGIATE DICTIONARY 375 (1981).

150. The medical literature reports cases where doctors followed recent
medical advances too well, only to learn later, for example, of side effects of a
particular drug which were not known at the time of use. See McCoid, supra note
86, at 549, 580-81.

151. AlA, supra note 3, at 10 (use of computers hinders engineers' ability to
determine whether there was an error in the assumptions upon which calcula­
tions are based); Thornton, Lessons Learnedfrom Recent Long Span Roof Failures, in
LONG SPAN ROOF STRUCTURES 89, 91 (ASCE 1981); Kansas City Star, Oct. 28,
1981, at A-4, col. 6 (statements by chairman of ASCE Commission on Failed and
Damaged Buildings).
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cepted theories and practices in designing structures. The recent
plethora of structural failures, some with loss of life, dictates that
the law, like science, should move in the direction of progress.
Courtroom proof of liability is difficult under the current stan­
dard, but it should be no more difficult or uncertain under our
proposal. An objection based on the absence of rigid, immutable
scientific laws could be raised against any legal standard. Even
design principles taught in undergraduate curricula could be su­
perseded eventually. To concede that scientific theories are never
fixed is not to say each is not an improvement over its
predecessor. 152

D. Defensive Measures

A review of alternative defensive measures for the practi­
tioner is appropriate, lest engineers and their counsel reject the
"informed" standard out of hand as patently unreasonable. Six
"office practice" suggestions and one possible legal solution are
proposed as available alternatives to limit the impact of the "in­
formed" standard of care.

1. OJfice Practices

First, as a cardinal rule, an engineer must know the limits of
his or her capabilities and never undertake more than he or she
can professionally-not merely competently-complete.153 Sec-

152. The imerface between law and scientific or technological advances is
discussed in a series of articles developed by the National Conference of Law­
yers and Scientists and published in the American Bar Association Journal. See
Green, Should Technology Assessment Guide Public Policy?, 69 A.B.A.]. 930 (1983)
(assessment of the risks, benefits, and costs of technical advancements should be
based on democratic principles); Jasanoff & Nelkin, Science, Technology, and the
Limits ofJudicial Competence, 68 A.B.A.]. 1094 (1982) (traditional processes of
adjudication are inadequate to handle technological litigation); Markey, Science
and the Law: A Dialogue on Understanding, 68 A.B.A.]. 154 (1982) (scientific ques­
tions should be capable of definitive answers before expert testimony is admit­
ted; courts should not attempt to determine scientific truth); Myrick & Sprowl,
Patent Law for Programmed Computers and Programmed Life Forms, 68 A.B.A.]. 920
(1982) (development of laboratory life forms underscores the necessity offlexi­
bility in the law regarding scientific advances); Nyhart Be Jones, supra note 117
(legal decisions are not the best answers to technical questions); Ramo, Regula­
tion ofTechnowgicaLActivities: A New Approach, 67 A.B.A.]. 1456 (1981) (all factors,
not just harm to the environmem, must be considered before regulations are
promulgated); Thornton, Uses and Abuses of Forensic Science, 69 A.B.A. ]. 288
(1983) (the law frequently errs in deeming science a product rather than a
process).

153. The codes of ethics of various professional engineering societies ad­
here to the same rule. For example, the code of the American Society of Civil
Engineers says that "[e]ngineers shall perform services only in areas of their
competence." AMERICAN SOCIETY OF CIVIL ENGINEERS, CODE OF ETHICS Canon
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ond, at least one member of the firm should continually review
the professional journals and periodically attend seminars to ac­
quire knowledge of advances prior to their inclusion in design
manuals .154 Third, each design should incorporate a review of all
available information on the performance of similar structures
based on data obtained through AEPIC or other sources. 155

Fourth, the structural engineer should retain an independent
proof engineer to analyze all major designs, not just to check
mathematical computations. 156 Fifth, the engineer might request
scale model strength tests of innovative designs, components, or
member-critical systems like the space frame. Even full-scale test­
ing might be done in some cases. 157 Sixth, the owner and engi­
neer should consider full-time engineering supervision during the
erection of critical elements of systems to ensure proper construc­
tion sequencing and procedures. 158 This suggestion is made de-

2 (1980). Section 6 of the Code of Ethics of the National Society of Professional
Engineers states: "The Engineer will undertake engineering assignments for
which he will be responsible only when qualified by training or experience; and
he will engage, or advise engaging, experts and specialists whenever the client's
or employer's interests are best served by such service." NATIONAL SOCIETY OF
PROFESSIONAL ENGINEERS, ETHICS FOR ENGINEERS. CODE OF ETHICS § 6. Breach
of one of the duties under an ethical code can lead to expulsion from the
Society.

154. See supra notes 39 & 144.
155. For a discussion of the role AEPIC can play in facilitating dissemina­

tion of advances in the engineering field, see supra note 143 and accompanying
text.

156. See Thornton, supra note 151, at 91.
157. For example, engineers load tested the space frame roof of the Gerald

R. Ford Presidential Museum in Grand Rapids, Michigan, prior to application of
the roof deck. Total cost: $40,000, or 1.3% of the building's total $3,000,000
cost. Space Frame Safety Issue Sparks Full-Scale Load Test, ENGINEERING NEWS REC.,
Sept. 18, 1980, at 39.

158. Support for this proposition comes from the profession itself. See, e.g.,
AlA, supra note 3, at 8, 12 (by supervising construction, engineers put them­
selves in a better position to discover defects in the work); Thornton, supra note
151, at 89, 90, 94-95.

Full time supervision may; however, create liability for construction site ac­
cidents. See Balagna v. Shawnee County, 233 Kan. 1068,668 P.2d 157 (1983);
Hanna v. Huer,]ohns, Neel, Rivers & Webb, 233 Kan. 206, 662 P.2d 243 (1983);
Comment, Architects' Liability for Construction Site Accidents, 30 U. KAN. L. REV. 429
(1982) (architect must contractually assume control of contractor's methods and
procedures before a duty to protect workers arises).

In 1983, the Florida legislature enacted a law that requires employment of a
full-time, qualified inspector during the erection of structural components of all
major buildings. FLA. STAT. ANN. § 553.79(5)(A) (West 1983). Any structure
that exceeds 25,000 square feet in floor area, that is greater than two stories or
twenty-five feet in height, that has an assembly occupancy greater than 5,000
square feet, or is of unusual design or construction technique triggers the in­
spector provision. Id. § 553.71 (6). Residential structures of three stories or less
are exempt from the inspection requirement. /d.
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spite changes in the AlA and NSPE standard contract documents
that have moved the design professional away from project super­
vision into periodic inspection. 159 Compliance with the first three
suggestions satisfies the engineer's duty to stay informed, while
the review involved in the last three should help eliminate negli­
gent procedures and result in a safe, suitable structure. More­
over, design review, testing, and supervision costs are all directly
chargeable to the project owner.

2. A Contractural Alternative: Indemnity Clauses

A crucial but unspoken issue underlying the structural engi­
neer's liability is which of the parties should bear responsibility
for developmental risks?160 In economic terms, the engineer can
either increase precautions against failure by providing design re­
dundancy, thus increasing construction costs, or, ifhis bargaining
position is strong enough, seek indemnification from the owner
for any resulting liability.161 Either alternative has the effect of
allocating the risk of liability and/or the costs of avoiding liability
to the project owner. 162 Owners' agreements to indemnify engi­
neers for negligent performance of design responsibilities are
strictly construed but generally upheld 163 unless prohibited by

159. AlA, supra note 43, Document A-201, ~ 2.2.3 (1976 ed.) (architect
shall visit construction site at intervals appropriate to the stage of construction
to familiarize himself with the progress and quality of work); NSPE, supra note
51, Document 1910-1, ~ 1.6.2 (1979 ed.). See also Wheeler & Lewis v. Slifer, 195
Colo. 291, 577 P.2d 1092 (1978) (contractual authority of architect to stop work
to assure proper execution of contract did not impose a duty on architect to see
that work was performed safely); Brown v. Gamble Constr. Co., 537 S.W.2d 685
(Mo. Ct. App. 1979) (architects under no duty to supervise construction unless
they expressly agree to do so).

160. See Stanton & Dugdale, supra note 102, at 585.
161. When owners have the bargaining edge, they might insist on just the

opposite, i.e., that the engineer indemnify the owner. One commentator notes
that

[d]uring the past five years, architects and engineers have increasingly
been besieged with demands from their clientS for indemnification pro­
visions in professional services agreements requiring the architect or
engineer to indemnify their clients. This recent trend, which started on
the west coast, has now swept the country.

P. Purcell, Dangers of Hold Harmless and Indemnification Agreements: Legal
Liability and Insurability I, Presentation at 24th Annual Meeting of Invited At­
torneys, Savannah (May 10, 1985) (available at Villanova LAw Review office).

162. Jd. See Coase, The Problem of Social Cost, 3 J. LAw & ECON. I, 10-11
(1960).

163. See Batson-Cook Co. v. Industrial Steel Erectors, 257 F.2d 410, 413-14
(5th Cir. 1958); DeFelice v. English, 91 Misc. 2d 1109,399 N.Y.S.2d 417 (1977)
(a tortfeasor may not be denied indemnification because his negligence was ac­
tive), aiJ'd, 63 A.D.2d 976, 406 N.Y.S.2d 702 (1978); see also RESTATEMENT (SEC­
OND) OF CONTRACTS § 192 comment b (1981) (a promise to indemnify is
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statute l64 or against public policy.165 If the owner clearly and un­
equivocally agrees to indemnify the engineer, the engineer's lia­
bility exposure to the owner is significantly reduced. 166

Alternatively, the parties can agree that the owner will purchase
insurance to cover an anticipated risk, which has the effect of in­
demnifying the engineer against his own negligence. 167

V. CONCLUSION

Today, the structural engineer occupies an unenviable posi­
tion in the design profession. As project owners demand that ar­
chitects create novel, innovative solutions to old space enclosure
or spanning problems, the engineer must use proven methodolo­
gies to design the structure within the architect's aesthetic param­
eters. He has some room for innovation, but ultimately he must
recognize the impact of statics, dynamics, and. strength of materi­
als on such diverse structures as a television tower, a 4,000 foot­
long suspension bridge, or a simple warehouse roof. Long span
designs with fewer redundant elements, lessened resistance to
member buckling, and greater threat to human life increase the
engineer's design responsibilities. 168 Structural failures in cutting
edge designs like space frame roof structures are most often
caused by gross design negligence or construction errors rather
than by deficiencies in materials or fabrication. 169

unobjectionable if the tortious act is only an undesired possibility and the prom­
ise does not tend to induce its commission).

164. E.g., CAL. CIVIL CODE § 2782 (West 1984); DEL. CODE ANN. tit. 6,
§ 2704 (1974). See also Anti-Indemnijication Statutes, in XIII GUIDELINES FOR IM­
PROVING PRACTICE, ARCHITECTS & ENGINEERS PROFESSIONAL LIABILIlY No. 8
(V.O. Schinnerer & Co. 1983).

165. See Tunkl v. Regents ofUniv. of Cal., 60 Cal. 2d 92, 98-100,383 P.2d
441, 445-46, 32 Cal. Rptr. 33, 36-38 (1963) (invalidating exculpatory provisions
found in contracts where indemnitee provides an essential service).

166. By entering into an indemnification agreement with the engineer, the
owner indemnitor deprives his insurer of the right to subrogation and may for­
feit his liability insurance. See Liberty Mut. Ins. Co. v. Altfillisch Constr. Co., 70
Cal. App. 3d 789, 131 Cal. Rptr. 91 (1977). But see Great N. Oil Co. v. St. Paul
Fire & Marine Ins. Co., 291 Minn. 97, 99, 189N.W.2d 404, 406 (1971) (in the
absence of an express prohibition in the insurance policy against entering into
exculpatory indemnity agreements, an insured owner may release a contractor
for negligently causing a loss); Insurance Co. of N. Am. v. Universal Mortgage
Corp., 82 Wise. 2d 170,262 N.W.2d 92 (1978).

167. Tuxedo Plumbing & Heating Co. v. Lie-Nielson, 245 Ga. 27, 262
S.E.2d 794 (1980); South Tippecanoe Sch. Bldg. Corp. v. Shambaugh & Son,
Inc., 182 Ind. App. 350, 395 N.E.2d 320 (1979).

168. AlA, supra note 3, at 3-4, 12. See Christian Science Monitor, supra nole
129.

169. See Cuoco, supra note 8.
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The rapid development of new design theories and solutions
demands redefinition of the engineer's standard of care, based on
verifiable and comprehensible criteria. Our suggested solution
follows a theory's chronological development from inception at
the cutting edge, publication in trade journals, acceptance after a
period of maturation and refinement, and eventual inclusion in
design standards and undergraduate texts. Once a theory is ac­
cepted by the profession, the engineer should have a duty to in­
form himself of that theory and apply it in practice. The
practicing engineer should read the journal literature and attend
professional seminars to acquire knowledge of these advances
prior to their inclusion in design manuals. Current topics in
structural engineering open literature include design considera­
tions for steel fatigue, brittle fracture, and stress concentrations.
Public safety demands that the law recognize successive improve­
ments and hold engineers responsible for recognizing and incor­
porating them as well. Project owners deserve the latest design to
extend the longevity of their investment. The public deserves
protection from deficient structures. The engineer owes himself
decreased liability exposure arising from structural failures.




