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Abstract

Surveying has been taught in departments of civil

ing and surveying practice has been associated wi

engineering for many years. In the past 30 years

er of surveying courses and credit hours required

undergr∂duate civil engineering cu両cula has been

Cantly reduced and in some cases, eliminated

This paper looks at the historica=nteractlOn bet
Veying and en lneerlng and raises questions∴∴about

‾　　-　‾　‾ ‘- ‘‾’‾　　`1、‾’-ヽ′　)⊥　ヽノ=　J uIJ U u　し

Of the current trend in areas of accreditation’ reg

ion and professional pr∂Ctice.

Introduction

meaSurement science

associated with l

SurVeying.

The terms　"sur.veying一一and　-Icivil engineering一一　carry with

them certain mental images which differ∴aCCOrding to ones

background and experience. without attempting to define

either one exclusively’it is noted tha七surveying as a

meaSurement science has changed dramatically in the recent

PaSt through application of　=eW teChnoIogies including;

Photogrammetry’remOte SenSing, electronic distance meas-

urement・ inertial positioning・ Satellite positioning, and

the silicon chip (computers). Surveying as an information

SCience (knowing what to measure as determined by evidence,

historical fact and legal principle) has∴∴also come to be

reCOgnized for its contribution to development of a multi-

PurPOSe Cadastre and managing spatial attributes of a
Land冊ormation System (LIS)・ In general, the interaction

between surveying and civil engineering has been in the
m′ヽ　二l　で・ IIヽへ′ヽ●購′ヽ●、+　　　　　〇一　一　二　_　_　_　臆

d illand surveying-I has been

undaries and property line

1 Geodetic Engineer’Oregon Institute of Technology,

32OI Campus Drive’Klamth Fa=s’Oregon 97601置8801
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A broad definition of

ives in which surveyin

Civil engineering.

SePar∂te StatuS (regis

under the broad umbre=a of
午OVer both perspect-

OWeVer’ argumentS Were Offered f‘or

r∂tion) because specific differences
are important to land surveyors who feel a civil engineer

’　　　　‾　‾　○○　‾-‾　‾　　“‾　「 、‾’‾　‾ l　ふ　ヽ′　　ヽ○　○ i l　ヽ一i　てこ(l¥-くこ、⊃

l a予レぐ∴∴●I.ff j (j(輸+　し_《.言　_ 」_臆

ー　　‾　J　　‾‾　“  i-‾　　　’▼ “ "　ヽ●’　　l　　ヽ-′　ヽ一　■・　　　し具

lacks sufficient knowledge and background in

to perform property surveys・ Society, ∂Ctin

legisl∂tureS, laws and registration boards.

arguments∴∴and separate registration is

StateS.

I下

ing

ial

reC

al aspects

「Ou Stdte

those

bre=a of civil engineer-
might have been a spec-

PerSOn WOuld qualify for and
registration before becoming eligible
.」　臆;　_　　臆for the added distincti6n of ・・land surveyorl一). But, th∂t

is not the case as most (if not∂ll) registration boards

W用grant a当and surveyorI- 1icense to one who would not

Otherwise qualify for engineering registration. The result

is a double standard for registration・ Does registration

aS an engineer qualify o=e tO PraCtice '・land surveying・一?

Or’does registration as a surveyor qualify one to perform

engineering surveys?　These questions are too narrow be-

CauSe registr∂tion (even though widely used) is not a rel_

iable indicator of professional competence. of greater im-

POrt∂nCe is the knowledge (education) and judgement (exper-

ience) one brings to a given task. As evidenced, in part,

by persons registered in both catagories, there is∴a Sign-

ificant overlap between the professions and questions of

∂Cademic preparation =eed to be discussed by both.

囚hen

OnS a予e

Research:

Management:

Applica七ion:

and differences be七ween

the issue is often clouded

Which comparis一

Resea予Ch activities which explore frontiers

Of knowledge and promote development of new

techno10gies are conducted at universities,

in both state and federal agencies　∂nd by

Private enterprise.

Managers at all levels

Private・ make informed decisions　∂bout al-

10Cation of technical

reSOurCeS tO meet Organ

COrPOrate (∂nd business

both government　∂nd

and human

le professionals analyze existing

d make judgements between al_

Planning how given objectives
ill be met.
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Implementatio=: Persons knowledgeable about technical prin-

Ciples∴∴∂nd concepts are responsible for

getting the work done in a prudent manner.

The foregoing catagories are not meant to suggest that an

individual is restricted to one or the other. In reality,
●′ヽm.ヽ∴∴∴ l;輸.」 、; ‥ ; _I‥　_ 1 _　　　　_-　_　-　　　　(
SOme individuals m∂y fu

POints to be made are:
Veying in one cat

Other and, 2) educ

・l t

h en ineering activities in an_

in　∂ll catagories. Two

not fair to compare sur-

la are often designed to
PreP∂re a person for one of the catagories; gr.aduate

SChool for research’business courses for m∂nagement, engi-

neering/surveying progr∂mS for applications and technology

盤請。f詰i盤嵩霊ion. These catagories∴are neither

Iistorical Interaction:

The historic∂l interaction between surveying and civil eng-

ineering should be considered in trying to answer, '・Should

Surveying be Included in Civil Engineering Education?一'　Ac-

tivities related to or called "surveying一・ have been part of

Civilization throuahout remr正}rl hiく十nr,,　F,.nm　_∩n.+…,_十hroughout recorded history. From construct-

yptian pyramids to Roman aquaducts to sea-
nd maps) to machi=eS Of the industrial age.
一　書で　　　」臆I臆　臆

VJ n　〇・l

(†　n l

ion of the

gOlng
F

ent

Kreisle (19

he seven seas　∂nd the uncharted contin-

S Of space by landing on the moon. sur-

lneering professionals have worked to_

for a better life for∴∴all mankind.

SurVeyOrS and engineers both contributed in

to settlement of the Jnited States

describes development of surveying engineer-
i I l　　　●　I　　　　　　　　　′　　▲　○○ヽ　　(　　一、　ヽlng in the JS, White (1983) chr6nicles the r詰る売子

串良。e空理享hTent Of the 〕.S.　Public Land Sys
Wilford (1981) traces the progress of the map

neerS・ SurYeyOrS∴CartOgrqPhers and others) in
.、 ,へ　_I　　　_　」　_　__ 」臆　●

and charting vast territories of the western united

Since the early 1900's survey

engineering curriculum in
P∂rt Of the civil

ities in the JSA.
However’aS Other specialtie? in civil engineering (
十　〇. 、.(〈 .、　　　　」- .《　_ ._　_　_　臆　_　教　　　-　.

tures’tranSPOrtation, Planning’ hydraulics, Water

treatment・ materials’ geOteChnic∂l, enVironmental
S

S t予uc-

‾‾‾. -’’’’∴’　…〉.`“ふu“Jl gし∪し⊂しi==しa⊥)　t==Vli U用iie=しdl ST,uOleS

and others) h∂Ve risen to prominence, Other topics such as

SurVeying have been reduced or eliminated entirely.　Marks

& Weeden (1985) did an extensive study of surveying course

Offering in civil engineering programs and found no program

required more than two courses in surveying. Twenty three

PerCent do not require any courses in surveying and ten

PerCent donIt offer any surveying instruction in the

器器告a七e curriculum. A fo11o…P Study shouldbe

3 Burkholder

ーd

an

V
J
 
O

鶴
i
・
1

0
t

n
ブ
(
d

Cn

t

)
・
l
ふ

て

　

W

 

l

t
・
l S

n
・
1

0

予予uC

g
・
’
ふ ‖】C

g
鼻
u
∴
∴
∴
調
子

E

(

t

上

丁

S h
　
ぐ
J
 
n
‥
S

t
 
e
 
e
 
e

O「 m
 
C
」

S
 
e
 
e

n
r
‖
u
 
h

・
l
　
白
書
t

h

 

n

S
　
○
　
○

C
 
t

l
・
_
⊥

n
g
 
r
き
丁
{
丁

n
 
e
・
l
一
・
l

・
l
 
h
 
C
 
n
‥

V
J
t
 
e
 
n
ヨ

e
 
e
 
P
・
l

V
 
g
S
　
(
ゝ

・
「
⊥
V
・
l
　
へ
d

(
し

。
{
u
 
n

n
・
l

(d

V
J
l‖　
=「dC

tn「QC

g

‖
)n

「

g

t

「qW

　

-
88

SV
J

eP

m
…

(
q
 
u

hn
コ
t

n

 

S

・
1
　
0

S

 

n

n
　
(
○
○

e　「e
 
e

.
D
 
V「⊥

r
 
e

ー

」

u

　

-

　

∩

コ

　

●

V
J
 
n
・
l
 
n
 
S

e
 
d
 
n
ヨ
・
1
　
e

V
 
n
　
∽
子
t

「
　
　
　
e
 
O
　
(
d

u
 
m
　
-
　
1
t

(

ゝ

　

e

 

P

S

t
 
S
 
X

&

　

Se

V
J
・
1

1
　
〃
∩
)

n
r
　
‖
u

P

t

u
　
(
○
○



With surveying instruction being squeezed out of civi

ineering programs・ the slack has been take= uP by
l j　_　」.場(.《」.　　_」二　　　　〇　〇

‾　‾‾●　‾‥コ∴r’’〉コ“u…Jl u’’し　　O⊥uしへIIa⊃　∪くごt=il　　しCIKe"　uP Dy eS

里中n中三.,SeParate PrOgramS in surveying. In 1951

(〇〇

Oregon I=Stitute of TechnoIogy began offering a 2 year as-

SOCiate degree in surveying and in 1966 0ffered the first

4輸year SurVeying program in the USA. Purdue University

fol10Wed with a Land Surveying degree in 1971 and others

have been established since then. Today, there are several

Very high quality university research based surveying pro-

gramS in the JSA offering both graduate and undergraduate
degrees. There are also sever∂l professional leve1 4-year

degree programs and numerous technical and associate degree

PrOgramS aVailable for the person who wishes to study
Su「Veylng.

Definition of Issues:

Within the

∂　Committee o

COmmittee

the apparen

Sion of ASCE, there is

ional Practice.　At a

e committee discussed

ruction within civil

deserving study and

1. Should civil engineering programs offering courses in

design and construction offer at least one course in

SurVeying?

2. To what extent should surveying engineering (location,

gr∂des, drain∂ge・ etC) be included in transportation,

Site design・ and facilities engineering programs?

3. Given the purpose of licensing is to protect public saト

e七y and welfare’ is it necessary for an individual to be

licensed as∴a SurVeyOr in addition to his/her engineer-

ing registration in order to provide surveying engi-

neering services?

4・ At what point does specialty certification become neces-

Sary for one who has only an engineering registration or

the person who has only a surveyor's license to provide

SerVices that are considered to overlap the other pro-

5・ The licensing process should be flexible enough to ac-

COmOd∂te an engineering or surveying degree from either

PrOfession as meeting m両mum requirements for∴registra-

tion・ Does it (or should it) work both ways?

It is hoped feedback from this forum o= educ∂tion and con-

tinuing development for the civil engineer will provide the

basis for additional committee deliberation.
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A「eas o干 Impact

With due regard to the level

and past inter∂Ction between s

ring’ the complex issues rais

fessional Practice Committee need

O干:

including those surveying

CO爪Pa予ison

Vil engineer-

On dnd P「o-

be discussed in light

A・ Accreditation　-　EAC, RAC and TAC

B. Registration - NCEE and individual state 'boards

C・ Professional Practice - 0verlap of professions

The Accreditation Board of Engineering & TechnoIogy (ABET)

is the accrediting agency for civil (and other) engineering

霊miき器語。l鵠ramS in the USA. Three accreditation

EAC: Engineering Accreditation Commission

TAC: TechnoIogy Accreditation Commission

RAC: Related Accreditation Commission

The EAC acc予edits professiona=evel engineering programs,
: .へ.へ1 ‥_i　二　〇_　_.  .」」　_　_　_　　臆

The TAC accredits engin

Cludes some surveying

baccalaureate degre

ich meet EAC criteria

logy programs which in-

h at the associate and

丁he RAC was established inー’ ’ ‾‾　　　1“ “‾ ““′　　　　　、-　ヽ.′　ヽ′　ヽ▲　〇・′　ふ∴ふ　←」 i l　ヽ._　ヽ○　　　○ I i

1983 to accredit programs which are c10Sely allied with

engineering’ but whose specific program content departs

from traditional engineering programs・ It was intended by

those who established RAC criteria for surveying programs

that the rigor would equal that of EAC progans.

EAC criteria do not require any surveying to be included in

a civil engineering degree・ TAC program criteria for both

an aSSOCi∂te and baccalaureate degree in civil e=gineering
十′ヽ′ヽ」n′、l　′、,○○∴、,　I　_‥」_、ご　⊥⊥　_ 」　.臆　　〃へ".事　.　　　_　__〇 、　　_technology (submitted to AB打by ASCE)

SurVeying. The implication is that tec

Criteria for EAC Surveying and TAC

re topics in

SurVeylng are important for technici∂nS. Somehow, PrOfess-

ionals either donit need it or are expected to get it on

their own? Is (or has) ASCE going to abdicate its role in

P予Ofession∂l surveying? ASCE participates with the Ameri-

Can Congress on surveying　& Mapping (ACSM) in submitting
′、Yヽj　十′、、へく音　へ　.C〈、《　　「八′ヽ　　「_▲_○　○

PrOgramS.

ions　〇千

Surveying Te:Chnology

Additional evidence of the continuing growth and e

Of surveying as a separ∂te PrOfession is the name

aPPrOVed August・ 1989’at the annual meeting of the
.、 1　　　′ヽ　_ ., -_　ふ　二　〇　　　　　′、　　r　　　　.

al Council of Engi=eering Examiners (NCEE). The new name
‾‾　‾　　　○○　‾‾ i“‾　‾　‾ “ i　こプ　　’.　●　　　　ヽ′ li　ヽ一　　1〇㌧置∴し′　ふ　ヽノ葛I　‾

is the National Council of Examiners for Engineers &

Surveyors.
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equal stature in the registration process) then may-

1 engineers should abandon attempts to include sur-

aS Part Of civil engineering. However’ in spite of
n .「′、.-　　I、〈　j ,_　_　　_　_　」　臆

de・ SOme SurVeying engineers feel civi1

0t abdicate its role in surveying.

1S

Su「V

eXd爪

granting
Content fo

ade up of registration boards (both engineering

ing) from various states.and composes and gr∂des
i-　■、 +　j　(　_ ._　　　　.. _　_　」　　l

ySis’一of activities o千　practicing surveyors and c∂ref

analyzed by a hired psychometrician to assure validity

the testin0　Drn(㍉Pくこく_　nhcar,,a+innc.∴.、f　+」〈　__〈《_《○　○.__ess・ Observations of the process are that

SurVeyOrS do not have a college degree and

rveyingli七asks for which a college degree

In addition’few s七ates require a college
′ヽ ..く,_ ,_　.《　_　ふ.上　_ l　　_　　　-　◆SurVeying registration applicants. Therefore

i　　　‾　‾　‾　　‾ii l‾“‾　‾　‾ ’‾　こi

g PrOCeSS COuld be biased against improving the
ions of those entering the surveyi=g PrOfession.
《　".、　　　,_　〇　〇〇　臆○　○　　」

erS- Conference (Fresno・ CA, 1984) requested that NCEE base
‾　-　　‾葛【葛‾‾‥‾　‾　　)場“　▼しJ　〃=ヨ　　　Iく二qしIi‾

COreS for the s

examinees havin

at is done,　the do

Will be perpetuated

In the are∂　Of profession

C∂nt difference between

eXamS On the performance

ege degree. Jnless and

Standard for registration

ice’ there is a signif主

PerCePtion of the surveyor
∂nd the civil engineer. par上る主語‾請r㌫pt詳言塁’三品t
many SurVeyOrS WOrk directly for the lay public and most of

their fees come directly from the consumer. Engineers tend

tO WOrk for governmental or corpor∂te Clients. Added to

that perception is the fact that surveyors are seen stand-
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need sig=ific∂nt training (more than a　2　credit hour

COurSe) in modern surveying methods and techniques.

Surveying as ∂ meaSuremen七science is changing dramatically

and those changes h∂Ve a direct impact on civil engineer-

ing practice・ Bro・ B. Austin Barry (1987) focused specif-

ically on that point in his presentation to the 12th Nat-

ional Surveying Teachers-　Conference when he described
I判hat Civil Engineers Should be Taught About Surveying.'一He

WaS brave enough to suggest civil engineers should not

WaSte time learning taping corrections and angles by re-

Petition. Effort should be spen七instead on three dimen-

Sional coordinate systems・ EDM resections’StereOSCOPy,

Satellite positioni=g, COmPuterS∴and others.

Conclusion

In this writers opinion・ there is a legitimate overlap of

interest and practice betwee=　SurVeying and civil engi-

eering’but two points need to be made: 1.) There is much

mOre tO SurVeying than a civil engineer can learn in one or

tWO COurSeS. The civil engineer who wants to “sign-Off'一on

engineering surveys should obtain a surveying license.

2・ The examination process for surveyors should be expanded

to include modern measurement science at a level which

PrOmOteS Parity with other professionals。
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