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Structural Integrity Research at Imperial College London

Departments of Mechanical Engineering & Materials
Catrin Mair Davies, Fionn Dunne and Stephen Garwood
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Figure 1. Comparison of crack tip strain field measurenagital image correlation §BdiGinite element (FE) predictions.
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Figure 2. Pipe modelling tool developed to predict compametdrféduible plant operation.
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Figure 3. Thermahwera image of a low cycle fatigue test being performed on a carburised 316H steel sample
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Figurel. Prediction of weld induced residual stresses in DMW clad plate.
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determined [1].
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Figures. Discrete dislocation modelling of cold dwell in titank@24&llslgoiving (a) representation of a model palydrgsadue grain combination
under dwell loading, (b) the resulting stress distribution after the dwell and (c) the #redse®ralaryl Aafter dwell showing the dramatic lo
shedding [3].
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A multidisciplinary experience

This MSc connects students to a highly professional community of scientists,
engineers and external experts. Graduates will gain knowledge which underpins
the nuclear industry of today and the future, and will go on to ensure continuity
of the nuclear community and safeguard the UK’'s expert knowledge base.

Key themes, covering the science and engineering of nuclear energy:

Combining the strengths of
the Science and Engineering
Facultios at Bristol, bringing
scientists and enginears
together to work on currant
challenges facing nuclear
anergy around the world.

Drawing on an established
programme of nationally
leading industrial research
through the Bristol-Oxford
Muclear Research Centre.

Developed and daliverad
in parinarship with
industry, a focus on

nuclear professionalism
and the nuclear industry's
unique safety culture.

nuclear-msc@bristol.ac.uk
bristol.ac.uk/study/postgraduate
southwestnuclearhub.ac.uk
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News & Announcements

Please email news of your own or your organisation(s ESI activities to elisabeth.lemay@fesi.org.uk

SM3N

FESI Knowledge Transfer: Now extended to the running of courses
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Call for Papers
Abstracts by 31 December 2016

Download from www.fesi.org.uk/fesi

ESIA14 Ointernational Conference on Engineering
Structural Integrity Assessment

in conjunction with

ISSI-2017 Olinternational Symposium on Structural Integrity China

16 - 17 May 2017
Manchester Conference Centre, Manchester, UK

q) £= @m-3°2f£f£-2 ) = §8£--8§~2= o-° =3 R8I +t+8- -+t =Zo0°8E£E~-¢2 . =
b-¥8§-££°8§-¥=p2°3 ;23 bpiaNQEfg
§-a=j ~ajl £x2£°=~-¢=n0Fe=3§8¥= " "] =clo=m"mbop
®°£+2§¥§-3+= [ --0f£°£jE£+= | ~% A £2°-j2+=.0=3@=2-=PMM=p-"° ¢+
P« ®- £E89pe@=-3 | 235 pRMNFLENGS2K ~°£~=2-=pl§;]|=52%88=W00° - ®° §~
q:§i=u§aa=®° §8CE=~="E£°. =+ . 2:£:®°£i£_,2~2§__,—2§2a£|
§f£pt= - == | -p=2-=j|~°~j2£°8§ 21 £=~321_.° +=2~«E£ExF=~-¢=~an
E-¥§-LE£°8-¥=42°3(23°-23=8.2£Y. 5§ £=QFf - =p-°Cx|=~-¢=§aa3z2°
+2°3 ;23° 822 c¥EBZRPLEBE-¥+t=~-¢=8§ 21 £=p3d3a=j.42~;2=¢£2~§3+=-n
q:£:i-—|U£°£—|i£:u§1£a~::E:Q-—|aa;
OMNTI = ¢£+8¥-£¢=2-=£q9@2-°£=@ 0 ekl "i="1]1Taabb
I_((((-_':~°£~i:'n=§_'2£°£12:|-1§2 rh
m=c2£f£pug§22| =_°8+x2-23=r 8" £°+§2
p | mplE=@f  p _=0g-«©8-tl =cbpf
cbpf=8-"82£+= ®~®£°£= 0°-«= p=d~"U«@®LI§~23="-2aL¥YE=| - a¢-
2E£j 1 n-2-¥. = 23@@-°2=~-0=%3@® ! §--~
cf£2~2f£¢=2-=+~0f]l =£)---«8j=~-py=ql=hb~+2="18§a~=r-8 £°+8§2
Ao +=8§-]23CEW pg=t3l=_£8! ~-¥=r-8§ £°+§2
jE21-C-23-¥.=CE£ £2-@®«E~2+X
j~2£°8-~2+=«EeEGagav=2aeme /| TKA=mObpbkgbo pErttoa o
21 ° JoglE=@° - ®£°z.=i:~ﬂ¥£¢x s j;~f: Zzﬁﬂ:%é;;3§z;i=;;%3£1
OE2E ~-20L+k%j 2§ £= f-x@f> SPPIT=REA=p-L£E0=p5""= B2 *
CE £2- @«En2 £X E~Cf~"£E£°=N-"0OE°=n0-"=2;£= £2
S aC§2§--z«-a§2-°§-¥=-m=42 i~ "OETESIEK
af+t8¥-=~-¢="txf£rrx«fE-2=j-¢£ buef fgfl k=C=mlpgbo=afpmi”v
a%®°~ 8§2382.=~++L£L+r«E¥EX- 0= r+£=2]8§+= -®®-°23-82.=2-=£7
| ®E° ~2§- ~~23=£f@®E£°§£~j£=8§-] 877- ~28 £= £ 38®«£-21=%-182p~"
08t ©+t£¢=8-+®L£]28§- ~=~=¢=«~8§ i-"BE°E£-]£=CE£2Q@RK~2EL£+=8-=2] £8°
md ~-2=28§n0L£=@°E£¢§|28§--=«E£2! M x2E£°4=j~a= £=3+£¢=2-=0¢8§+02
frt43 £+=°£3~2£¢=2-=CF£] - @& 3¢ £2° K
pH~x2 £=%2-°~¥£K pml kpl opefm
fim ogrkq=arqbp=C=fkclojrgf M?*=--2°2i-«®-n- t3a-«f=07- -
NQ=afi £« ££2=OMNSt=2-= g=°cg;g¢ =@ - §-¥=-=j--0f _£2_'Il E£=£":
MV=g~-3~°~3=20OMNE= --2808§£¢= -t g £=«~8-=j--nf£° £ £X= ,£_“|_.
¥~28-=¢§--£°X=~-¢=02§E°x= =731
§++3 £¢K @ at-° 41 §OK
MP=" ®° &%= QMNTt§- ~=-0=032323 =@~ " oo E
322 =@~®£°+t=j~-= £=3@®=2-=£f£8%¥
m~®£°¢=~°£=~'ii£®2£¢=-4:gi£i%"kaCbObk‘b:pb.\Oquof,Aq
b-¥ag:! | A L A -V
a a — - o — o . . — L= _ - 7 - = ~ = + = = - KK :
g@\°-i_£%¢(zi¥ii_l< Ei£s £¢= _MP_CbprthC-°b’-«¥=§l~£’£°§—.¥:p2°3i23°__
p:§2E£=0MNI =QMN=c~°~¢~-=p2°£E?2
"l kcbobk b=cl oj”q _8°j I H--€¢€=m~° 0O
b~ji=¢~.=pg2sd £¥8-= p82 | =t ~°°8t%¥P=Sctl =rh

§22£° 1~28§- q~aa.

+8hE+2K~-C¢C=®-

C £ 8 -WAEREE = gW=HQQEMFNVOR=PW=TeSEV4QE ] o £+ § K- ° ¥
2£° =@°E+E£2 ~

|5 | T

Vol.10, No.2 2016 The FESI Bulletin: Disseminating the latest developments in ESI > 14



This paper was given at the 9th International Conference on Fracture Mechanics of Concrete and Concrete =
Structures OFraMCoS-9; the Editor wishes to thank Erik Schlangen for allowing the FESI Bulletin to reproduce it >
here.
=
INDUCTION HEALING OF CONCRETE REINFORCED BY BITUMEN-
COATED STEEL FIBRES
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Components bl b2 b3
feon2 | fecon2 | fecon2
Cement [kg/m’] 467 | 467 467
Water [kg/m’] 210 210 |210
Coated fibers [kg/ m’] 79 | 119 | 158

Sp [% in mass of cement] | 0.8 0.83 | 0.84
4-8mm 459 | 456 | 452
! 2-4mm 328 | 325 | 323
gﬁgega 1-2mm 246 | 244 | 242
2y 0.5-lmm | 197 | 195 | 193
[kg/m’]
025-05mm | 246 | 244 | 242
0.125-025mm | 164 | 162 | 161

Table 1. Mix design of concrete samples.
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Figure 3. Sep of induction heating and infrared camera measurements.
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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].
A::-i£2u~i:i_—|—|£i 2 f£¢=2-=-2£=£972°£«8§2. :-m:2|£:a_—|¥§2

3

£92° £«82 - = [l ~+ 84-F.~PEg2= P B@ £= ~F=—@3£2] £=pU~2£°=0°- «=¥- §a¥=- "
2. =08 . | =§-4§CE=2! £E=@®° £  §-348 . 24-23°_-2£¢=4@E] §«E-2K=p!
AL ~0C8-¥=0°- «=82 =£-HAF2d L£cPUL£BN¥° | PC=-w0=p—~203 5| 2 8§- 2=-0=2 §«
-B o f£° 8§a¥=~=u~2£°=@®°£++£3°£=8§-=2 £=] -2 f£=-0=ZMKMSN ~°K
Q! £=2£42=P~+=@®E£°0-°«EC= £0-°f=~-¢=~02£°=! £~8§-¥=~-¢=
H.E [%] — Wunhealed(t) ~Whealed(t) %100
Fag Wunhealed (T} (2)
HEECEW

M g E2F=8+=2) £=UEE¥! 2=-n0=2! £=p~2£°=a£~QFf¢=~2=2] £=2

T

- M e EZF=8%=2| £=pUE8¥ | 2=-0=2 ] £=n~2£°=~2=2]£=28«E= 2 =

QKobpgp=~ka=afp rppfl k

QKN=e£~28-¥=+®££¢=~-¢=¢8§+x2°§ 328§--=-op=n§ °£%

QL E=~ £°~¥£=2£«®E° ~23°£=-0=2! £=a§-£=] MN= ~£~°=2-=2|
«E~%23°£¢=¢3°8§-¥=] £~28-¥K

fo=2l£=¢§+2°§ 328§.-=-0=08 °£+=§+=--2=3-80-"°«l =2 L£=f=£
N=3 .§p-°«=!-°§ - 22~3=¢8§+2°§ 32§--2=-0=2L£«®E°~23°EL£=%|!-8§
21 E=z«wE~23°°LxfE2=pp~+t=«~C¢CEL£] =°L£«~8axt=j-t2~52=~5¢=+%-=2]F£
| £E~2=8-=¢8°£;2=0®°-®-°28§--2=2.= 2 =xTz= 832 =+8-j£=2) fp=£i°-=-
08 °£+x=2-p~°¢x=2] £=j-j°£2E£=423°0~;£=CER®RE-~C+t=3®--=2] £=

Vol.10, No.2 2016 The FESI Bulletin: Disseminating the latest developments in ESI > 18



100,9°C

]
=]

%)
&
(4]
1o
=
]
E 40 -
5
]

=]

Along the horizontal dimension

Figure 6. Thermal image of a b3fcon2 specimen after induction heating.
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Figure 7. Average temperature of LO1 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, b2fcb&&ang, 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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