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STANDPUNT

Publieke
administrasie en die
siviele ingenieur

In die verlede het 'n mens dikwels die klagte gehoor dat die hoogste
posisies in die staatsdiens en in die parastatale ingenieurs-verwante
instansies aan nie-ingenieurs gegee is. In baie gevaile was dit diegene
wat van die klerklike, bedryfs-en rekeningkundige beroepe gekom het
wal die toppunt bereik het en die beheer gehad het. Dié klagte word
deesdae maar selde gehoor en die meeste van die top posisies in
ingenieurs-verwante instansies, waarskynlik met behulp van die Wet
op Professionele Ingenieurs, word deur ingenieurs beklee. Ons tel
etlike direkteurs-generaal onder ons kollegas en ons kan tereg op
hulle trots wees.

Die vlak van vertroue wat in ons professie getoon word, bring ook 'n
verantwoordelikheid mee - die verantwoordelikheid van be-
kwaamheid in publieke administrasie. 'n Groot persentasie van ons
6 700 lede (studente uitgesluit) is staatsdienswerknemers. Baie van
hierdie staatsdienswerknemers beklee administratiewe posisies; dit
wil s& hulle is nie ‘agter die tekenbord’ nie. Hulle word in senior be-
stuursposisies in munisipaliteite, streekdiensterade, plaaslike gesond-
heidsrade en provinsiale en sentrale regeringsinstellings gevind. Ditis
hierdie amptenare, ons senior kollegas, wat vir die gebruik van die
hulpbronne van ons land verantwoordelik is, en veral vir die effektiewe
en doeltreffende gebruik van professionele ingenieursmannekrag.

Suid-Afrika, met al sy ander probleme, kan nie bekostig dal sy
beperkte ingenieursmannekrag op enige wyse anders as optimaal
benut word nie. Wanneer die probleem van die tekort aan ingenieurs
aangespreek word, is een van die strategieé tot die beskikking van die
senior administrateurs wat deur die tekort geraak word, die beter
benuttin'g van huidige personeel. Dit beteken nie net die motivering van
ingenieurs om harder te werk nie; dit beteken die herevaluering van
doelwitte en mikpunte en dat werksprosedures dan gevestig word
sodanig dat 'n minimum aantal professionele personeeliede nodig is
om die doelwitte van elke instansie te bereik. Beter bestuur, en veral
beter publieke administrasie, kan 'n rol speel in die verligting van die

" probleme wat deur die tekort aan professionele ingenieurs veroor-
" saak word.

Publieke administrasie, wat die prosesse van beleidformulering en
doelwitstelling, finansiering, organisasie, personeelbestuur, die neerlé
van prosedures en kontrolering behels, is normaalweg nie 'n vaar-
digheid wat in die werksomstandighede van die tegniese ingenieurs-
wese opgedoen word nie. Administrasie, en veral publieke adminis-
trasie, is 'n vaardigheid wat oorgedra moet word deur diegene wat dit
verstaan, en geleer moet word deur diegene wat dit nie verstaan
nie.

Alhoewel dit nie 'n ‘wetenskap' is nie, word publieke administrasie
deesdae as 'n vak herken wat wetenskaplik geleer kan word. Daar is
departemente van publieke administrasie by onder andere die Univer-
siteite van Stellenbosch, Pretoria, Port Elizabeth, die Oranje-Vrystaat,
Kaapstad en Durban-Westville, waar beide voltydse en deeltydse kur-
susse aangebied word. Volgens alles wat mens hoor, skryf min siviele
ingenieurs vir hierdie kursusse in. Dit is tyd dat die Instituut die feit
erken en bevorder dat bekwaamheid in bestuur in die algemeen en in
publieke administrasie in die besonder vir die meeste van sy lede net
so belangrik as tegniese bekwaamhied is.

O W M Watson, Port Elizabeth-tak
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VIEWPOINT

Public
administration and
the civil engineer

In bygone years the complaint was often heard that the top jobs in the
public service and in the parastatal engineering-related institutions
went to non-engineers. In many cases it was those who came from the
clerical, operating and accounting occupations who made it to the top
and held the reins of power. In recent years that complaint has seldom
been heard and engineers, possibly with the assistance of the Pro-
fessional Engineers Act, hold most of the top jobs in engineering-
related institutions. We count several directors-general among our
colleagues and can be justly proud of them.

The level of confidence and trust that is shown in our profession
brings with it aresponsibility - that of competence in public administra-
tion. A large proportion of our 6 700 members (excluding students) are
publicsector employees. Many of these public sector employees arein
administrative positions; that is to say they are not ‘at the drawing
board’. They are to be found in senior management positions in
municipalities, regional services councils, local health boards and pro-
vincial and central government institutions. It is these officials, our
senior colleagues. who are responsible for the use of the resources of
the country, and in particular for the effective use of professional
engineering manpower.

South Africa, with all its other problems, cannot afford to have its
limited engineering manpower used in any way other than optimally.
When addressing the problem of the shortage of engineers, one of the
strategies open to those senior administrators who are affected by the
shortage is the better utilization of existing staff. This means not only
motivating engineers to work harder; it means re-assessing goals and
objectives and then establishing work procedures such that a min-
imum number of professional staff are required to attain the goals of
each institution. Better management, and in particular better public
administration, can play a part in alleviating the problems caused by
the shortage of professional engineers.

Public administration, which comprises the processes of policy-
making and goal-setting, financing, organization, personnel manage-
ment, setting of procedures and controlling, is normally not a skill that
is acquired in the technical engineering work environment. Adminis-
tration, and particularly public administration, is a skill that has to be
taught by those who understand it, and learnt by those who do not.

Public administration, although not a ‘science’, is these days
recognized as a subject that can be taught scientifically. There are
departments of public administration at, inter alia, the Universities of
Stellenbosch, Pretoria, Port Elizabeth, the Orange Free State, Cape
Town and Durban-Westville, where both part-time and full-time cour-
sesarerun. By all accounts, few civil engineers enrol for these courses.
It is time the Institution recognized and promoted the fact that com-
petence in management generally and public administration in par-
ticular is just as important as technical competence for most of its
members.

0O M W Watson, Port Elizabeth Branch
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where

" Pand M = axial force and maximum bending moment, respectively,
due to the factored loads

P, = axial load capacity neglecting the presence of moments

M = tully plastic moment capacity neglecting the presence of axial for-
ces as well as lateral-torsional buckling

Py = product of yield stress times section area

w/{1-P/P,) = tactor to accountfor the additional bendingmoments due
to the displacements

For sway frames w = 0,85 and P, = elastic bucklingload of columnin
the place of bending on the basis of the effective length. For brated
members ® = 0,6 + 0,4M;n/Mpax, With M, /M., the ratio of the
smaller to larger end moment and @ >0,4.

The solid lines in Figs 3 to 5 were obtained in Ref 5 from a rigorous
second-order elastic plastic subassemblage analysis’. The upper
dashed lines represent the strength envelope of the problem, ie the
capacities in the absence of any P-delta effect. The other curves of Figs
3to 5 describe the allowable first-order bending ‘moment, M, as a func-
tion of the fully plastic moment, My, for a specific ratio of axial load, P, to
yield load, Py. The dotted curves have been derived by the method des-
cribed in Egns 1 to 3. The construction of these curves is outlined
briefly.

Starting out with a specific ratio of P/M on the strength envelope the
parameter yc is determined for the particular subassemblage. If no
gravity load moments are present, My=0 and M=M,. The factor a can
then be computed from Eqn 2. With this value of ¢ Eqn 3is solvedtogive
ayer using Eqns 4 to 7.

The terms ayc, are entered in Fig 1 and their intersection pointiden-
tifies y-<1ontheleft vertical axis of Fig 1. The difference between 1and
vr is the P-delta effect. Thus the corresponding altowabie proportional
set of axial force and first-order bending moment becomes P and
veM respectively. The procedure isillusirated schematically in Fig 3 for
one point on the dotted curve. The derivation of all curve points is
based on-ayield stress of f, = 250 MPa and a modulus of elasticity of £
= 207 000 MPa. '

Discussion of subassemblage resuilts

The curves derived from rigorous elastic analysis in Ref 5 and the
proposed P-delta approach, represented by Eqns 11to 3, are generaily
very close, with the latter giving marginally higher results. It has been
found in previous research that the elastic-plastic analysis method
adopted in Ref 5 is somewhat conservative®, so that these findings are
not unexpected. The curves obtained by using SABS 0162 on a sway-
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permitted basis (Eqn 8) are generally lower than the equivalent results
of the rigorous elastic-plastic analysis and that of Eqns 1 to 3. it is also
significant that in sway structures the strength envelopes (upper cur-
ves in Figs 3 to 5) are governed largely by Eqns 9 and 10. The region
where Eqn 8, evaluated on a braced basis, dominates implies that
member buckling is critical,

Frame example

The full benefits of the new P-delta technique become apparent in
the analysis and design of full frameworks. Typically, no effective
column length needs to be established and the P-delta effect is
obtained for all members in the structure in a single operation.
Invariably in muiti-bay sway structures subjected to combined loading,
|nternat column members will be present for which the gravity load
moment, My, tends to zero. The following conservative simplifications
to Eqns 2 and 3 are than possible, as already demonstrated eisewhere®
and repeated briefly in the appendix.

- 04 (1)
WY YL Y.
1-0,6 (1-0,057¢)

i-a (12)
X

Afee =

Itis also obvious that for cases of pure gravity load, ie My, = 0, Eqns
11 and 12 would reduce to (also see the appendix}

¢« =10 ' (13)

UYer = Yoe™ — {(14)
X

The design of members in sway frames {columns and beams),
including the in-place stability aspects, would thus follow the pro-
cedure below:

Step 1: Design of all members for the factored design loads using the
results of a common first-order elastic analysis, This ignores
the P-delta effect so far. Eqns 9 and 10 are used for columns
and Eqn 10 for beams.

Step 2: Most conveniently by the method of storey stiffness'®, com-
pute the elastic sway buckling load factor of each storey. The
lowest factor is taken as ye.

Step 3: Compute a from Egn 11 for combined load and seta = 1 for
pure gravity load cases.

Step 4: Compute aye and aye,, the latter from Eqn 12 or Eqn14, res-
pectively as appropriate.

Step 5: Enter ayc and ayg, in Fig 1 and find ye.

Step 6: Reconsider all members with first-order forces of step 1
magnified by 1/v-. Eqns 9 and 10 are again used for columns
and Eqn 10for beams with forces P/y- and M/y,. Usuallyoniya
few members need minor strengthening.

The procedure is demonstrated on the two-bay, six-storey sway
frame of Fig 6. This frame has been proposed asthe so-cailed Calibrat-
ing Frame | by Technical Committee 8 (Structural Stability) of the Euro-
pean Convention for Constructional Steelwork (ECCS)'". European
sections are used for all members and the aspect of lateral-torsional
buckling has been excluded. The frame is analysed and designed for
the given sections and loadings; the latter include some provision for
an initial storey eccentricity. The maximum bending moments and
axial member forces of a first-order elastic analysis are given in
Table 1.

In Table 1full results of a design by SABS 0162 are also summarized.
For this design Eqn 8 was used on a sway-permitted basis. The
parameters listed in Table 1 conform to the SABS design code.

Table 2 contains the elastic sway buckling load factors of the six
storeys. These are required for the novel P-deltatechnique. The lowest
value is Yo = 8,4, which is assumed to apply to the overall framework.
With this, o = 0,435 is found from Eqn 11 and aye, = 0,488 from Eqn 12
with a relevant shape factor of 1,12. The term ay,, = 0,488 is used to
select the appropriate curve from Fig 1 and ayc = 3,805 identifies v, =

THE CIVIL ENGINEER in South Africa - June 1980



1

0,93 on this curve. Final design forces are therefore 1/y; = 1,075 times q 5= 31.7kN/m
those of the original structural analysis. With these forces Eqns 9 and Hy=11.5kN .
10 are evaluated. The results are summarized in Table 3. 4! I 1 4§41 .
29 30 1PE240| |
(Yo . (=]
Discussion of frame example s 26 § 27 28
The results of Table 1 and Table 3 for the exampie frame are best T g 1=49.1 kN/m %
compared by way of aload factor defined as the inverse of the interac- H 17 22 .4kN S -
tion equation result. The load factors appear in the last column of both ‘ >4 =z Pt
tables. A load factor greater than 1,0 implies that a member can take a o = IPE300
load somewhat higher than the given design loads of Fig 6. In contrast a o 21 S 22 23
load factor of less than 1,0 suggests an inadequate member that would 2 lq 1 LS
require strengthening to resist the given design loads. The load factors - T 1 11
of Table 1 and Table 3 reveal the following trends: H1 ’ I -
: v 19 of 20 1PE300
1. The column load factors of the novel P-delta method (Table 3) are & |16 § 17 18
generally slightly higher (up to a maximum of approximately 13 per 2 |q W
cent)than those obtained fromthe SABS approach (Table 1). Thisis ES 1
asimilar trend, as already observed in the subassemblage analysis Y + b ¢+ 1 ¢ ] i 1 11 E
of Figs 3to 5. Atl column load factors are greater than 1,0 (except for 1 v 14 =) 15 IPE330 ™~
one marginal shortfall), indicating that they are strong enough to N1 12 13 ™
carry the given loads. g a, = L x
2. The load factors of most beams are below 1,0. They would require w
strengthening to resist the given loading. The load factors of the H1 } - 9* ! "10 '
novel P-delta approach are 1/yg lower than those of the SABS < |6 =3 IPE360 8
results. This is due to the fact that the P-delta moments are not § o
added to the beams in the latter case. It is, however, more approp- W 14dy. e
riate to |pclude these effects for the bqams. This is automatically " T 1 1T 17 1 T T 3 1
accomplished by the novel P-delta procedure. 1 » - T ] 5 1PE40O
3.. When the given structure of Fig 6 was analysed for proportionate 2h {‘\ K
load by a rigorous elastic-plastic method the overall load factor for S 3 % I
the framework was found to be 1,111, This underlines the material e 11 % ]2 13
saving often associated with an elastic-plastic design in contrastto L T L L
the elastic structural analysis usually employed with present ' 7 7 T
ultimate limit state design approaches. By comparison, about five L 6m ‘ 6m |
per cent more material is required in the latter case to strengthen — |
the beams for the example frame. This also implies that the novel P-
delta method as well as the SABS design for the example frame E = 205 OOON/mm?
would lie on the safe side. fy: 240N/mm?
Other design aspects L Fig 6: Calibrating frame |
It is accepted that member instability is rarely relevant for sway
frames. In fact, design codes do not usually ask for a check in this )
regard. If sa desired, it can easily be examined by evaluating the term Table 2: Storey buckling load factors
w/(1-P/P,)on abraced basis. If found to be greater than 1,0, Eqn 8, on Storey ZP¢ (kN) P (kN) Yo = ZPc
a braced basis, would supercede Eqn 9, which is normally sufficient. P
The effect-of member instability has been incorporated in the sub- Bottom 37 351 3307 11,23
assemblage examples of Figs 3 to 5. However, the omission of this 2 22983 2736 8,40
aspect would have made very little difference to these results. 3 18 291 2148 8,52
Lateral-torsional buckling. could be provided for by replacing the 4 15 307 1559 9,82
fully plastic moment M, by angappropriately reduced momentcapacity, 5 10911 969 11,26
for instance as suggested by SABS 0162 or the AISC code. 6 8894 379 247
" Table 1: Example frame by SABS 0162
Member k e A Mp Per Per Pe P M ‘Eqn 8 Load
T (cm? | (kNm) |(kN/cm?) (kN) (kN) (kN) (kNm) factor
1,3 1,16 46 91 - 198 22,16 2016 8702 883 87,5 0,856 1,168
2 1,15 38,5 118 . 308 22,78 2688 16107 1769 129,1 1,058 0,945
6,8 1,42 56,5 91 198 20,19 1910 5768 716 103,9 0,884 1,131
7 1,37 45,9 118 308 22,18 2617 11332 1448 98,6 0,865 1,156
2 11,13 1,56 62 91 198 20,22 1840 4791 549 96,7 0,767 1,304
£ 12 1,42 51,7 106 253 21,58 2288 8024 1138 69,3 0,768 1,302
32 16,18 1,63 64,8 91 198 19,77 1799 + 4386 385 110,2 0,733 1,364
o 17 1,49 - 54,2 106 253 21,29 2256 © 7301 835 50,9 0,563 1,776
21,23 1,45 80,4 54,3 85 16,88 917 1700 230 58 0,922 1,085
22 1,41 61,9 78,1 154 20,23 1580 4125 527 36,7 0,566 1,767
26,28 1,31 72,7 54,3 85 18,38 998 2080 88 64,7 0,764 1,309
27 1,35 59,3 78,1 154 20,61 1610 4492 207 12,4 0,201 4,975
Eqn 10
45 314 267,9 0,853 1,172
g 9,10 245 240,2 0,980 1,020
8 14,15 193 212,2 1,099 0,910
@ | 49,20 151 197,8 1,310 0,763
24,25 151 190,6 1,262 0,792
29,30 88 116,6 1,325 0,755

THE CIVIL ENGINEER in South Africa - June 1990

223



(TT0T pajvp) 1ysyqnd ayj £q pajuvis 2ouadl] sapun Avmaivr) Jaulqvs Aq pasnpoiday



(TT0T pajvp) Laystqnd 2y £q pajuvis 20uadn] sopun Avmajvr) 1ouiqvs Aq paonpo.iday






	1990-front-cover.pdf (p.1)
	1990-front-cover - Copy.pdf (p.2)
	1990-viewpoint.pdf (p.3-4)
	1990-viewpoint - Copy.pdf (p.5-6)
	1990-letter-to-members.pdf (p.7-10)
	scholz-1990-alternative-ultimate-limit-state-design-of-steel-sway-frames-parametric-study.pdf (p.11-16)

