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a) Pseudo-yield stress / strain trade-off
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(a) Geometry of a perfectly-staggered brick-
and-mortar composite under longitudinal

(b) Shear-lag analysis of the region highlighted
in subfigure (a).

tension.
# 0 # 0 # F><=@G+
2 # 5
BaM strength (MPa) Pseudo-ductile strain (%)
0.50 0.50 0.7
1200
0.45 0.45
0.6
0.40 1000 0.40
035 - ———— - - 750 = —= 035 i
< Mortar,mode:II -
0.30 crack propagation 0.30

Mortar N\ 600
shear
LR yielding

Brick thickness (mm)
8
S

400

200

Brick tensile
failure

0 20 40 60 80 100
Brick aspect ratio

Mortar
shear
yielding

Brick thickness (mm)
=) o
%) [
(=] v

=]
-
ot

S
o
I
|
|
I
1
|
\

o e

o B

o o

O -
o

e
=3
S

0 20 40 60 80 100
Brick aspect ratio

(a) Strength map.

(b) Pseudo-ductile strain map. For the composites
failing through mode-II crack propagation in the
mortar, the failure strain is taken at the onset of the
stress plateau, to account for the localisation of
strains which is likely to occur (due to the lack of
intrinsic strain-hardening mechanisms).

# # 0 0
#
2#
F><= >;4G
+ | #5
4 $ 1 F;AIJD741 ;5
# F><=G
2
1
# # 0 4
D741 ;5# # # # 0 0
| B 2 4
5C , 0 #
# # & &
# 4
4 5

F><=G # ,

9% # 0 # 0

F>;< >;7 >,%2G

# + u5?

# 0

# " # F><=G
4 5
1 1
C
#
# F>:XG
0
#
1 #
, #
9% ,
# 0
# 8 F::AG
0 0 # , & &
0
4 2
5
7 F><=G@ #
# # # 0
4 + I5IF>; @ €D
# #

4 #5



&RPSRVLWHV 3DUW $

800 Stress (MPa)
ty = 0.25,1, = 7.64 700 "y /’ 20009 — Continuous
1000 1 (mode-II crack —~ 600 o " 4 —— Length50
EROO propagation) a 500 e f 1500 4 — Length25
34 ’ Length10
Ewo « 400 . ’///I
% 8 300 7 —
D = 4 1000 4
= 400 ] -
@ / 200 / Experiments
<00 ty = 1.0, = 3.71 100 - - - - Numerical model 500 4
P (shear yielding) 0 T I
00 02 04 06 08 10 12 0.00 0.01 0.02 0.03 P
Strain [%)] - : ; 0+ ,
Configuration A Strain (abs.) 0 5000 10000 15000 20000

(a) Carbon/epoxy bricks,
manufactured manually by
Cz¢l et al. [210]. Each hue
(red and yellow) represents a
different brick thickness and
overlap length; lighter lines
represent experimental
results, and darker lines
represent model predictions.

(b) Carbon/PEEK bricks,
manufactured manually by
Bachmann et al. (for brick
thickness t, = 0.56, overlap length
l, = 14.3) [216].

(c) Carbon/epoxy bricks,
manufactured by automated tape
placement by Rodriguez-Garcia
and Guzman de Villoria (for
three distinct brick lengths (i.e.
2 x 1), brick thickness t, =
0.184) [214].
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