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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.!4” 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.!48

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 turn a spe-
cial case—the special case when things move slowly.

Id. 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 ScieENcE 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

ts 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 Association Journal
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
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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 hability 1s 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.!52

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. Office 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.!>3 Sec-

152. The interface 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. J. 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 of Judicial Competence, 68 A.B.A. J. 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. J. 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. J. 920
(1982) (development of laboratory life forms underscores the necessity of flexi-
bility in the law regarding scientific advances); Nyhart & Jones, supra note 117
(legal decisions are not the best answers to technical questions); Ramo, Regula-
tion of Technological Activities: A New Approach, 67 A.B.A. J. 1456 (1981) (all factors,
not just harm to the environment, must be considered before regulations are
promulgated); Thornton, Uses and Abuses of Forensic Science, 69 AB.A. J. 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.!>* 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.!3>
Fourth, the structural engineer should retain an independent
proof engineer to analyze all major designs, not just to check
mathematical computations.!*¢ 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.!5? 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.!5® 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. CobE 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, ¢.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, Johns, 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. Fra. 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. /d. § 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 AIA and NSPE standard contract documents
that have moved the design professional away from project super-
vision into periodic inspection.!?® 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?!6% In economic terms, the engineer can
either increase precautions against failure by providing design re-
dundancy, thus increasing construction costs, or, if his bargaining
position 1s strong enough, seek indemnification from the owner
for any resulting liability.!6! Either alternative has the effect of
allocating the risk of liability and/or the costs of avoiding hability
to the project owner.'2 Owners’ agreements to indemnify engi-
neers for negligent performance of design responsibilities are
strictly construed but generally upheld'®® unless prohibited by

159. AIA, 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, 9 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, 1.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 1, Presentation at 24th Annual Meeting of Invited At-
torneys, Savannah (May 10, 1985) (available at Villanova Law Review office).

162. Id. See Coase, The Problem of Social Cost, 3 J. Law & Econ. 1, 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), aff'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











