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(1) J.B.Martin and A.R, S, Ponter

“On dual energy theorems for a class of elastic/plastic problems due to G. Maier”
J. Mech. Phys. Sol.,20, 301, (1972)
(2) J.B.Martin

“On the Kinematic Minimum Principle in Classical Plasticity”

J. Mech. Phys. Sol., 23, (1975)
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The winner of this year’s Timoshenko Medal reminds us that engineering
is more than piling complexity. Great engineers cut through to simple
concepts, simple solutions.

It is a creative art.

Are we Drowning in Complexity ?
By M. A. Biot (Mem. ASME) from Mechanical Engineering Feb. 1963

The name of Timoshenko — the teacher, scholar, engineer, and scientist - evokes a brilliant phase and
tradition in the practice of science and engineer which unfortunately
seems to be on the decline. This is the tradition of clarity, simplicity,
intuitive understanding, unpretentious depth, and a shunning of the

irrelevant.

There is, of course, no merit in sophistication for its own sake. In the
understanding of the physical world and particularly in the area of
technological applications, it is important to perceive what is irrelevant.

The level of irrelevance involves a value judgment which usually

requires subtle habits of thought related to natural endowment and previous experience.

We should not overlook the importance of simplicity combined with depth of understanding not only
for its cultural value, but as a technological tool. It leads to quantitative predictions without laborious
and costly calculations; it suggests new inventions and simple solutions of engineering problems.
Aside from obvious economic advantages, it also provides an important quality in engineering design,
namely, reliability. In this respect one cannot help reflect on our dismal record of staggering cost and

repeated failures in the field of rocketry.

Deeper physical insight combined with theoretical simplicity provides the shortcuts leading
immediately to the core of extremely complex problems and to straightforward solutions. This cannot

be achieved by methods which are sophisticated and ponderous even in simple cases.
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The Red Tape of Formalism

The process of thought which is involved here may be described as “cutting through the scientific red
tape” and bypassing the show-grinding mills of formal scientific knowledge. Of course, formal
knowledge is essential, but as for everything in life the truth involved a matter of balance. The
instinctive embodiment of this truth is to be found more often in the politician than in the scientist.

However, it is essential to the makeup of a competent engineer.

Doubt about the engineer's function in our increasingly complex technological culture has been
expressed by the blunt questions, “Is the engineer obsolete? Should he be replaced by the scientist?”
Although such questions are the product of ignorance, the situation is such that, in this country at least,

they find a respectable echo.

What about the physicist? Speaking in general and with due respect for exceptional personalities
endowed with outstanding natural ability, I think the physicist has turned away from his own tradition

and has tended * = - -+ « (LLT&H5),

Based on an address delivered at the Applied Mechanics Dinner during the 1996 ASME Winter Annual Meeting.
The occasion was the presentation to Dr. Blot of the Timoshenko Medal, an annual award In recognition of

distinguished contributions to applied mechanics
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sol. o ) constraint
Variational Equations . Remarks
No. conditions
[ -5 )ouds+] (- )stds general method
1 5 S( 5 Y = including other
=1, 65+ P Buar =0 7 methods
2 J.s ¢~ )3u,ds - JV (Gij,f +p )Sul.dV =0 w,—u,=0on§, DM(D)
3 L (t, —1,)Su,dsS — _[V ©,, + 7, PudV =0 t,—1,=0onS, EM(I)
u,—u,=0ons,
4 J.,/ (Gif,j +ﬁi)6“idV=0 t,—t,=0onsS, GM @)
5 J (t, —7.)ou,ds + J (u, —iz.)5t.dS = 0 C;,+p,=0inV Trefftz’s
S g method
G,;+p,=0inV
6 J.s(, (t,. —1, )SuidS =0 u,—ir. =00ns, DM(II)
G,;+p,=0inV
7 J.S“ (u, —1,)dt,dS =0 t,—1,=0on S, EM(IT)
G,;+p,=0inV GMI
t—t.=0onS (In)
8 P ° analytical
u,—u,=0on$, solution
remarks:

DM: Displacement Method
EM: Equilibrium Method
GM: Galerkin Method

(D o, doesnotsatisty o, +p, =0 apriori

ij.J

(I) o, satisfies o, ,+p, =0 apriori

Table

8 possible methods of solution derived by the present variational formulation
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3. H—IRILXT—REDHEHHY

(1)
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FORBOM 2R X —FHTHY | KB b (u,0) ZRmMEL LTEES
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Element Method) & %Ml 72 2,
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R &I BT R A B, RMTREEO EFREHFO LIS Th D, FERIZL
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Riemann-Christoffel DiRF o VYV V2 EK T Z ENRRKITA NI TE, /-, 20
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Je - BRI Z EDORRICEZ 20 BHETH D, T ORI IR e oRiE
2720 EFRIRFER FETOE - FEECHY | BEE - KEREFEIEKO D%
B0 CRUEZ MR FEDHEEZ IR OTWD A8, 1972 F FL RMIEWELSE P.W.
Anderson 73 Science #& (vol. 177, p.393) |Z More is different] & BT Dim L& FK L T,
ZOEBEZFNBRY THDHZ EHWRISH Cle, —RICBHFRIEFER . R, BEERE
DEEAR, EMIRE., EMEEZZORRIZE > TEL OB, TR ENOR
JETIX. BEFATUT Z2 BRCT A OERID R W OME 72 0 | BiRR 0 23— 1L T
Woh, ZOXIBREZFITLEFILR>TEIRKYEOMEEOMIZIREL TE &
B> TS, P9 DHRITTE » TE 2 2 RHaHE 72 Prandtl-Reuss OUEAVERFRIZHEV Y,
e — RV — B A S & 3 2 BRI A 2 & ORISR T 2 N YR OFRE T
HH9,

Z ORI R AR T OBFIES R L, £ ORS O TR OFHE IO R S 4% 0
CAE RfROREZ 72 ETH A 5, = O —FI% B B oD MR B 58 5 5% 5 o0 [ T it
R DA =T =M E T2 FOHIBICER L TWLRETH D, ZORMEEZ TE D
T RETITHEMAR NV DOESRKRITET ML L THETZ L X 9 & 3% FOA (First Order
Analysis) 73 H STV 5, FAlL FOA FEBLOE IR 36 L O (limit analysis
& design) DERALTH A H L B->TWDH, Z OFEITH —= X —FELD BRI DS
MBI % E BT 5,
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FWEREAZ) DT o oot ) sk M O AR F O FERIC X 2 @ kot I3k R
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A AL IX Biotechnology & Nano technology O Hitfd & S THY | HTLW KT vk~ L3
ELTITK bDEBDLNDS, CAENZDOREN /L7252 LIXfEWZRWEBDbhoM, £h
[FE . (tool) (2388 E 720,

A2 —HTAEOBEANTHY | ITIZZNICHTEZ T T HEEZTR Loy = a7 MciimE
R, TREBREL TN ZALE L TIT OIFEE» 2 THUERF EEEND A2 TH A 5,
Prandtl O 5E 5 0 ELITE O FLaR<° Karman O 51°HE O 0w PR 1L CAE fERE D DB TH
SN TW D, EICRHFA R 2 Gl 2 0B Th 2,

Imagination is more important than knowledge — Albert Einstein

Fo, AttRIE, N F LT Ty Y=L, IT Bl o T, EREREICHRE L

TIT A x BREFEMR DA HAE L TIT< 2 & TH A 9,

FERIE BB ORI Y 72 > TR E 72BE L 72 5 DX ab initio & 2>, in vivo. insitu & 9 #ERLHI

OEETH A5, HET 2 EHBMROMAIZB W TUIER(LE T, EENIFZEEI ARG & &
ILH5[\IRNDTRINAS I, DL LTEENTZORT VU —KR7T U L —DOMHEECT
(topology) TdH A 9,

BEFEL= T Y ) AW THRFEA LT N TBEAxREi=F /1, VaTF A &g
KRV 5 V) = IFUTEE AL, IFEMAY=FIL, Hra /s amF
HE THEEANVNFT TR P UNBE ) EE= Ny TN TRXIEET T 7T, B

JVERGy NP 1 7 = BEEL 2 R JT G 2 7 77 1, ----Henri Poincaré
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