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Strengthening of concrete and masonry
structures

» RC continuous beams with external FRP
laminates;

» Near surface reinforcement to strengthen
masonry arches,

» Wire rope units to strengthen RC columns
and beams.
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FRP internal reinforcing bars in concrete
beams/slabs

» Simply and continuously supported
beams/slabs;

» Rectangle and flanged section beams;
» Glass/Carbon fibre reinforced polymer bars;
» Flexural and shear testing.
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NNs were trained and tested to model:

» Concrete breakout shear/tensile capacities of
cast-in and post installed anchors;

» Concrete tensile capacity of adhesive anchors;
»Shear capacity of reinforced concrete beams;

» Initial flow and 28-day compressive strength of
alkali activated mortars.
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Unsymmetrical failure mechanism of simple deep beams
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Mechanism analysis for deep

beams

Rigid Block I

~
~ L
~
. 2
~ 2\

Yieldline N7

Rigid Block II
(Fixed) -

ok/

T

y

T

Continuous deep beams having openings within interior shear

www.bradford.ac.uk



1@ UNIVERSITY OF _fi
iﬁ;@; BRADFORD Concrete-filled steel tubular

MAKING KNOWLEDGE WORK COI u m n S

f - Confined conrete 1600
cc | 1400
f—F———— 1200
e |
f—r . 4 - T Z 1000
u \ =
- 800
f ck UncL)nﬁned concrete | = —— - -
| S e0 TG2-D200-C100: Test R " -
O_Sf = b TG2-D200-C100: FE
« \ = apg 4 m==-- TG2-D200-C30: Tes
| < - = =TG2-D200-C30: FE
200 — . — TG2-D200-CE0: Test
\ 0 — — TG2-D200-C60: FE
‘ 0 5 10 15 20 25 30 35 a0
Mid heightdeflection (mm]
‘ -
&, &
1000 1400 1400
] oo, 1200 1 J%
800 | . 1200 75 oot P
2 o0l - 1000 4 = :
< X 800 £ 800 -
T t=4mm, C30 o _ T
§ 400 ; . g 600 § t=6.3mm, C60 § 600 t=4mm, C100 Test
—=— Test = 400 8 —s— Test 400 : —
2001 —FE 200 § o FE 200 3 FE
0 T T T T 0 T T T T T 0 ; T T T T T
0 5 10 15 20 25 0 5 10 15 20 25 30 0 5 10 15 20 25 30
End shortening (mm) End shortening (mm) End shortening (mm)

www.bradford.ac.uk



iﬁ; BRADFORD Current/Future Projects

MAKING KNOWLEDGE WORK

www.bradford.ac.uk



£ UNIVERSITY OF Multifunction flood defence

g > BRADFORD infrastructure

Soil substratum
plus
water retaining
polymer mix External cladding
perforated recycled material

layer made from tyre shred residue

Foliage

Footpath
Water drainage

Road surface

www.bradford.ac.uk



B UNIVERSITY OF Multifunction flood defence
8 BRADFORD infrastructure

{9
. - Vegetation
o & |
o i
at
Structural frame
o
Xy :
External cladding
N
-l -
; Soil substrate
i +I:-
ke i . ' Concrete layer
Surface runoff :
———i 1
:.-."-:% ":::}"'-.- o .-'_.":-'.\::'1};}' .\hl :‘1
5o fﬂ"l‘;}: A ’fh}ﬁﬁ.}?‘%}kﬁl ? '%' : e .-"}-"'.-*.- i .-&,.-*.-. s .-1"_}#'.-', o .-%_.-'ﬁ DS .-&_.
Porous maternial
F- mn — NS ———

I Structural frame

e | External cladding
\ Additional cellular /

Granular material
foundations if nesdead

E

WWW DICIC) )



A8 UNIVERSITY OF Elliptical concrete filled steel

o'
g ii7 BRADFORD tube column to I-beam joints

40
E — |ointA-with unfilled column
2 ap | === JointA-with filled column o
_— II|.---"'
= #
i o
. ¢
a 20 + g
E mmmmmmmm===e?
(=] __-"""‘--
= i -
T 10 ‘;
ﬁ r
o
< 0

i 0,02 0.04 0.06 0,08 0.1
Joint Rotation: & (rad)
(a) Moment vs, rotation curves

40
E: JointD-with unfilled column
i 30 4 === JointD-with filled column
= .

r|I'
E 20 .
2 I
= =T
- 10 -~
2z = ]
S —
(= [
< 0 - | |
H 0,02 0.04 0,06 008 0.1
Joint Rotation: & (rad)

(a) Momentvs, rotationcurves

www.bradford.ac.uk




ﬁ 2 B RADFORD Large scale testing of
composite beams

" MAKING KNOWLEDGE WORK

www.bradford.ac.uk



& UNIVERSITY OF

BRADFORD Future Projects

59 © MAKING KNOWLEDGE WORK

» Development/use of high performance
fibre reinforced cementitious composites
for concrete repair.

» Grid shell structures made from FRP.
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