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Structural Integrity Research at Imperial College London
Departments of Mechanical Engineering & Materials
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Figure 1. Comparison of crack tip strain field measurementsfrom digital image correlation (DIC)and finite element (FE) predictions.
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Figure 2. Pipe modelling tool developed to predict component failureunder flexible plant operation.
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Figure 2. Pipe modelling tool developed to predict component failureunder flexible plant operation.
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Figure 3. Thermal camera image of a low cycle fatigue test being performed on a carburised 316H steel sample.
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Figure4. Prediction of weld induced residual stresses in DMW clad plate.
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Figure5. Crystal plasticity modelling (left) and experimental observations (right) of defectnucleation at oxide inclusionsin RR1000 under fatigue. The model
shows the hydrostatic stresses developed at the oxides (shown aswhite regions) which, with the experimental analysis, allows interface failure stresses to be
determined [1].
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Figure6. Discrete dislocation modelling of cold dwell in titanium alloy Ti-6242 showing (a) representation of a model polycrystaland a rogue grain combination
under dwell loading, (b) the resulting stress distribution after the dwell and (c) the stresses along A-A� before and after dwell showing the dramatic �load
shedding� [3].
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Figure7. Experimental set-up to compare low-cycle-fatigue crack initiation under tension and bend conditions.
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Engineering the World: Ove Arup and the Philosophy of Total
Design - The V&A�s retrospective and exhibition
Elisabeth Le May
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View of construction models suspended from the ceiling, taken from the
mezzanine gallery at the V&A�s Ove Arup exhibition.
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Arup�s doodle, complete with coffee stains, illustrating his holistic design
approach.
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mezzanine gallery at the V&A�s Ove Arup exhibition.
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View of construction models suspended from the ceiling, taken from the
mezzanine gallery at the V&A�s Ove Arup exhibition.
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Arup�s doodle, complete with coffee stains, illustrating his holistic design
approach.
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Photograph of the Penguin Pool at London Zoo under construction.This was one of
many projects on which he collaborated with Berthold Lubetkin, another being the
construction of high-rise residential towers, Highpoint I & II, in London.
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There are two ways of looking at the work you
do to earn a living. One is the way propounded
by the late Henry Ford; work is a necessary evil,
but modern technology will reduce it to a
minimum. � The other is: to make your work
interesting and rewarding.  You enjoy both your
work and your leisure.

There are also two ways of looking at the pursuit
of happiness: One is to go straight for the things
you fancy without restraints, that is, without
considering anybody besides yourself. The other
is to recognise that no man is an island, that our
lives are inextricably mixed up with those of our
fellow human beings, and that there can be no
real happiness in isolation. Which leads to an
attitude which would accord to others the rights
claimed for oneself, which would accept certain
moral or humanitarian restraints.�
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�The architect should be part engineer and the
engineer should be part architect in order to
achieve a fruitful collaboration.�
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�As far as I can see, it will not be so easy to
calculate and detail your design so that your idea
is realised in the fullest sense, and for it still to be
economically viable.�

One of the beautiful wooden models of the Sydney Opera House;just one of the
many elements of the extensive and prolongeda prioriand computer modelling
exercisewhichgave rise tothe techniques whicheventually allowedthe building
to be constructed.
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do to earn a living. One is the way propounded
by the late Henry Ford; work is a necessary evil,
but modern technology will reduce it to a
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interesting and rewarding.  You enjoy both your
work and your leisure.

There are also two ways of looking at the pursuit
of happiness: One is to go straight for the things
you fancy without restraints, that is, without
considering anybody besides yourself. The other
is to recognise that no man is an island, that our
lives are inextricably mixed up with those of our
fellow human beings, and that there can be no
real happiness in isolation. Which leads to an
attitude which would accord to others the rights
claimed for oneself, which would accept certain
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�As far as I can see, it will not be so easy to
calculate and detail your design so that your idea
is realised in the fullest sense, and for it still to be
economically viable.�

One of the beautiful wooden models of the Sydney Opera House;just one of the
many elements of the extensive and prolongeda prioriand computer modelling
exercisewhichgave rise tothe techniques whicheventually allowedthe building
to be constructed.
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Photograph of the Penguin Pool at London Zoo under construction.This was one of
many projects on which he collaborated with Berthold Lubetkin, another being the
construction of high-rise residential towers, Highpoint I & II, in London.

f¬=NVPUI=~¤²£°=µ­°©§¬¥=¤­°=²¦£=E­°§¥§¬~ªª·=a~¬§±¦F=¤§°«=gi=h§£°
C=`­¬­µ=h§£°=d°­³®=®ª¡µ¦§¡¦=±®£¡§~ª§±£¢=§¬=°£§¬¤­°¡£¢
¡­¬¡°£²£=~®®ª§¡~²§­¬±I=^°³®~¬¢=~=¡­³±§¬¤­³¬¢£¢=²¦£=¤§°«=­¤
£¬¥§¬££°±=~¬¢=¡­¬²°~¡²­°±I=^°³®=C=^°³®=i²¢Ka³°§¬¥=²¦£=p£¡­¬¢
t­°ª¢=t~°=¦£=µ­°©£¢=­¬=²¦£=¢£±§¥¬=­¤=²¦£=¦³¥£I=²£«®­°~°·
¡­¬¡°£²£= j³ª £°°·= e~° ­³°±= µ¦§¡¦= ~±±§±²£¢= §¬= ²¦£= aJa~·
ª~¬¢§¬¥±I=~¬¢=~¢´­¡~²£¢=²¦£=³±£=­¤=°£§¬¤­°¡£¢=¡­¬¡°£²£= ­« 
±¦£ª²£°±¤­°=²¦£«~±±£±E¬£´£°= ³§ª²FK=^°³®=µ£¬²=­¬=²­=¤­°«=^°³®
~¬¢=m~°²¬£°±=§¬=NVQS=µ§²¦=²¦°££=¡­ªª£~¥³£±I=~¬¢=§¬=NVSP=¤­³¬¢£¢
^°³®=^±±­¡§~²£±I=¡­«®°§±£¢=­¤£¬¥§¬££°±~¬¢=~°¡¦§²£¡²±=µ­°©§¬¥
²­¥£²¦£°= ~± ³§ª¢§¬¥= ¢£±§¥¬£°±K= q¦§±~°°~¬¥£«£¬²= ­¤= ®~°§²·
 £²µ££¬= ²¦£= ®°­¤£±±§­¬±¡~³±£¢= ¡­¬±²£°¬~²§­¬= ~«­¬¥±²= ²¦£
~°¡¦§²£¡²³°~ªb±²~ ª§±¦«£¬²= µ¦­= µ£°£= ®°£­¡¡³®§£¢= µ§²¦= ²¦£
¢§´§¢£=µ¦§¡¦=²¦£¬=£¶§±²£¢= £²µ££¬= ~°¡¦§²£¡² =~¬¢= £¬¥§¬££° X=²¦£
®°£´~§ª§¬¥=¡³ª²³°£=µ~±=­¬£=µ¦£°£=£¬¥§¬££°±=µ£°££«®ª­·£¢= ·
~°¡¦§²£¡²±I=µ§²¦= ²¦£=~°¡¦§²£¡²= ¦~´§¬¥=~£±²¦£²§¡=±£¬±§ §ª§²·=~¬¢
´§±§­¬I=~¬¢=²¦£=£¬¥§¬££°= ²¦£=²£¡¦¬§¡~ª=~¬¢= ®°~¡²§¡~ª=±©§ªª±=²­
±³®®­°²=²¦£=°£~ª§±~²§­¬=­¤=²¦£=~°¡¦§²£¡² ±=¢£±§¥¬K^°³®=±~µ=²¦§±
¢§´§¢£=~±§¬²£¬±£ª·~°²§¤§¡§~ª=~¬¢=¡°£~²£¢=²¦£=®¦°~±£= q­²~ª=a£±§¥¬
²­= ¡~®²³°£= ¦§±= ®¦§ª­±­®¦·= ­¤= §¬²£¥°~²£¢= ~¬¢= ¦­ª§±²§¡
®°­¤£±±§­¬~ª§±«K==e§±h£·p®££¡¦­¤=NVTM=§±=±²§ªª=°£¯³§°£¢=°£~¢§¬¥
¤­°=^°³®=£«®ª­·££±=²­¢~·I=¢§±¡³°±§´£ª·=~°²§¡³ª~²§¬¥=~±=§²=¢­£±=²¦£
®°§¬¡§®ª£±= £±®­³±£¢=  ·= ^°³®= E~ª²¦­³¥¦¦£¦§«±£ª¤= ±~§¢= §²±
~ª²£°¬~²§´£=²§²ª£=¡­³ª¢=¦~´£= ££¬= j³±§¬¥±=­¤=~¬­ª¢=¥£¬²ª£«~¬=§¬
~=¥~°¢£¬KxOzF

g³±²=~=¤£µ=­¤=²¦£=«~¬·=©£·=µ­°¢±=~¬¢=¡­¬¡£®²±§¢£¬²§¤§~ ª£§¬
^°³® ±±®££¡¦=~°£W̄³~ª§²·I=¦³«~¬§²~°§~¬§±«I=¦³«~¬§±²I=®~±±§­¬I
¦­¬­³°I= ±­¡§~ª= ¡­¬±¡§£¬¡£I= ±­¡§~ª= ³±£¤³ª¬£±±I¡­ªª~ ­°~²§­¬I
~ §ª§²·I®~°§²·I®°­±®£°§²·I=§¬¬­´~²§­¬I=£¡­¬­«§¡´§~ §ª§²·I=¤§²¬£±±J
¤­°J®³°®­±£I=£¬´§°­¬«£¬²I=~¬¢=§¬²£¥°~²§­¬X=²¦£±£=~°£=¡­³®ª£¢

µ§²¦=²¦£=¬££¢=¤­°±­³¬¢I£¬¢³°§¬¥=±²°³¡²³°£±=µ¦§¡¦=¡~¬=§«®°­´£
²¦£=¯³~ª§²·=­¤=ª§¤£=¤­°=²¦­±£=³±§¬¥=²¦£«=­°=£¶®­±£¢=²­=²¦£«I=~¬¢
§¬²£°£±²§¬¥I=°£µ~°¢§¬¥=µ­°©K

b¶¡£°®²±=¤°­«=²¦£=h£·=p®££¡¦xOz~®®£~°= £ª­µI=~¬¢=²¦£=¤³ªª
²£¶²=§±=~´~§ª~ ª£=¤°­«µµµK~°³®K¡­«K

There are two ways of looking at the work you
do to earn a living. One is the way propounded
by the late Henry Ford; work is a necessary evil,
but modern technology will reduce it to a
minimum. � The other is: to make your work
interesting and rewarding.  You enjoy both your
work and your leisure.

There are also two ways of looking at the pursuit
of happiness: One is to go straight for the things
you fancy without restraints, that is, without
considering anybody besides yourself. The other
is to recognise that no man is an island, that our
lives are inextricably mixed up with those of our
fellow human beings, and that there can be no
real happiness in isolation. Which leads to an
attitude which would accord to others the rights
claimed for oneself, which would accept certain
moral or humanitarian restraints.�
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�The architect should be part engineer and the
engineer should be part architect in order to
achieve a fruitful collaboration.�
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�As far as I can see, it will not be so easy to
calculate and detail your design so that your idea
is realised in the fullest sense, and for it still to be
economically viable.�

One of the beautiful wooden models of the Sydney Opera House;just one of the
many elements of the extensive and prolongeda prioriand computer modelling
exercisewhichgave rise tothe techniques whicheventually allowedthe building
to be constructed.
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�We are led to seek overall quality, fitness for
purpose, as well as satisfying, or significant,
forms and economy of construction. To this must
be added harmony with surroundings and the
overall plan. We are then led to the ideal of
�Total Architecture� � This means expanding
our field of activity into adjoining fields of
architecture, planning, ground engineering,
environmental engineering, computer
programming, etc. ��

�The term �Total Architecture� implies that all
relevant design decisions have been considered
together and have been integrated into a whole
��

� � we should act honourably in our dealings
with our own and other people. We should
justify the trust of our clients by giving their
interest first priority ��
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� � Internally, we should eschew nepotism or
discrimination on the basis of nationality,
religion, race, colour or sex � basing such
discrimination as there must be on ability and
character.�
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�We must strive for quality in what we do � In
our work as structural engineers we had � and
have � to satisfy the criteria for a sound, lasting
and economical structure.�
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News & Announcements
Please email news of your own or your organisation�s ESI activities to elisabeth.lemay@fesi.org.uk
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FESI Knowledge Transfer: Now extended to the running of courses
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Figure 1. Bitumen coating of steel fibres.
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Figure 2. Geometry and dimensions of specimens a) for microscopy and mechanical testing, b) for permeability testing.
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Figure 4. Longitudinal sections obtained from healed specimens.
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Figure 5. Permeability test via water flow [8].
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Figure 5. Permeability test via water flow [8].
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Figure 5. Permeability test via water flow [8].
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Figure 6. Thermal image of a b3fcon2 specimen after induction heating.
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Figure 7. Average temperature of L01 vs time during heating of concrete beams with different fibre contents.
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Figure 6. Thermal image of a b3fcon2 specimen after induction heating.
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Figure 7. Average temperature of L01 vs time during heating of concrete beams with different fibre contents.
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Figure 6. Thermal image of a b3fcon2 specimen after induction heating.
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Figure 7. Average temperature of L01 vs time during heating of concrete beams with different fibre contents.
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Figure 8. Image analysis of one specimen.
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Figure 9. Average CFE for b1fcon2, b2fcon2 andb3fcon2, corresponding to a fibre content of 1.0%, 1.5% and 2.0%, respectively.
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Table 2. Permeability test results.
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Figure 8. Image analysis of one specimen.
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Figure 9. Average CFE for b1fcon2, b2fcon2 andb3fcon2, corresponding to a fibre content of 1.0%, 1.5% and 2.0%, respectively.
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Figure 8. Image analysis of one specimen.
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Figure 9. Average CFE for b1fcon2, b2fcon2 andb3fcon2, corresponding to a fibre content of 1.0%, 1.5% and 2.0%, respectively.
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Table 2. Permeability test results.


