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Appendix A - Elevation and section of the original wall panel
studied
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Appendix B - Moment of resistance parallel to the bed joints
calculations for different wall constructions
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Appendix C - Tabulated yield line calulation results for the panel
observed in Section 2.1.1

;ill?jhlml\el;sdt(kr]n?f lower diagonal Mp (kNm/m)
0.1 0.035
0.2 0.045
0.3 0.06
0.4 0.084
0.5 0.114
0.6 0.139
0.7 0.154
0.8 0.166
0.9 0.177
1 0.187
1.2 0.202
1.5 0.219
2 0.216




Appendix D1 - 0.1m high/wide lower diagonal yield line calculation
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Appendix D2 - 0.2m high/wide lower diagonal yield line calculation
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Appendix D3 - 0.3m high/wide lower diagonal yield line calculation
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Appendix D4 - 0.4m high/wide lower diagonal yield line calculation
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Appendix D5 - 0.5m high/wide lower diagonal yield line calculation
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Appendix D6 - 0.6m high/wide lower diagonal yield line calculation
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Appendix D7 - 0.7m high/wide lower diagonal yield line calculation

Job N Section Sheet N' Rev
SCIENCE
& ENGiNEEmNG School of Marine Science & Engineering r X P
a‘i}?v“EOR%TYPY Date : Rev. Date
L/ \l/5
Project: Discodntion - PRIESOZ [aeck 2
Element: ()70 high/wide. |ower dhinamal wield Jine = wield ling cnalusis
o
&-=45
2k g
K= -‘—m (Ve f-'?! 251
2125148 = 047 || L =OL2@
v 7 £
2-04%183 SRS

/ 7 G

0P 26m
a}l, ,,,.,7\1___._‘ e —
‘06 2%m

- |oooxa. e <J’=:>x\§o{
< 206:320N > 0206

X {} \;1{) u
| ond= 1000x G 812(F%0:4)%
=353 1é0N: O-33rV

| oodl > l000¥A%1% G2 (0:¢0.9)
= Al 2o N |y Akl

Last Updated November 23, 2015



RINE JobN Section Sheet N™ Rev
SCIENCE . ] e z
HECINEERING - School of Marine Science & Engineering — i< e
PLYMOUTH
UNIVERSITY Date 2]4_/\\ J 15, | Rev.Date

Project: [) o e - PRCEHo? Frosect 2

| Element: 0. 2, hiohAnde lowsr dicamel wield line = eld line cnelysi

EwD= [o\?oe,(‘l‘ﬁfgﬂx %-CBXZ* [O~'}53x (Q:‘ﬁgf)x %/sz.f [Ll_,ﬂq,[*_,( (2%*6.6)4%1
EM)? 0 085/+ 0.0+ 153/

BANHE { Niﬁ‘%m ij { (ox | B¢0:476)c I [ (Mpe0 30\ 53@\&23} L1 (hgx2.68)+ }«?xzsx@’\
+{;”\&{qu\ Mpxiex®)« IM@XZSX@ )2\

Twp- [(MPKO’H” XZ{A [ ol ?”‘OW"QQ"Q [ (o071 53 cl‘i}mpﬁ(xoa ey SX
(MP‘Q‘W e b + 1 Px?Sxo}xz_&

TWD= e (2 PMpof V\90Rgo/) (3t 1t i) <2 202Hy /4 5+ By 2104 3M

Twp= 228t Nof
EWD-Twd
12804~ 2781l o/

L= 0-SkRinn

Last Updated November 23, 2015




Appendix D8 - 0.8m high/wide lower diagonal yield line calculation
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Appendix D9 - 0.9m high/wide lower diagonal yield line calculation
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Appendix D10 - 1.0m high/wide lower diagonal yield line calculation

Job N™ Section Sheet N™ Rev
SCIENCE . ) o I 4
WRLCINEERING - School of Marine Science & Engineering P e
PLYMOUTH
UNIVERSITY Date /|5 | Revpate

Project: D{&Sﬂ‘*qkﬁm - PRCE BOZ iofq;&c% 2
Element: 1.0n,  hish/Ande lovar diagmel  widd line —5ield line onalssis

O L5
=t (1:8):33:6%"
NOUT=0AA K020

—INC- 7T 2-04:=1261 |\ f-l280
" \©@ [
e e
i ¥
A‘OP\ %
0w

EW0= 1 280d (Sene s i O hish fide love dissenl oickl line =siekl line cnalss: g)

I\]\J D :L(MP X|-0 X@)}‘- 2*&".‘ {Hﬂ?x\&( Ov'?&@)y?l-& [(}x\ﬂx \0x¢ \«2,5><®><?3‘3
4 E(M?x'zo@ +(Mpx 2.0\ Y+ Pples®) + (Ppetyxd)« [ (Mg 2.6 @)l )

["\@x o><(5 Qvu +§[(F\&5<o?&< )fﬂ*g(hp\/‘axﬁx— ;\
+] 1205 ﬂ‘f\fmons)}\/“\mx,s\ e(Moxtex) e [ (Mo 25 )2

Twp

TWD= Lited+ (2250l 142 e V#(2 Modls 1333My /) +2- 67Ny iho/+ Mo/
TwD=2292 0/ |
FWD=Twp

<2012 hy/

bg 2O |37/

Last Updated November 23, 2015




Appendix D11 - 1.2m high/wide lower diagonal yield line calculation

Rev
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Appendix D12 - 1.5m high/wide lower diagonal yield line calculation
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Appendix D13 - 2.0m high/wide lower diagonal yield line calculation
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Appendix E - Original panel modelled as a simply supported beam

spanning vertically
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Appendix F - Tabulated FEA results for maximum bending moment
with varying panel width

Wall Width (m) | Maximum Bending Moment (kNm/m)
1 0.0339
2 0.1495
4 0.1994
6 0.2217
8 0.2307
10 0.2311




Appendix G - Original panel modelled as beam with fixed supports
spanning vertically
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Appendix H - Tabulated yield line analysis results for maximum
bending moment with varying panel width

Wall Width Lower Diagonal Yield Maximum Bending
(m) Line Height/Width (m) Moment (kNm/m)
1 0.5 0.003

2 0.5 0.02

4 0.6 0.192

6 0.7 0.345

8 0.7 0.563

10 0.7 0.797




Appendix 11 - Im wide wall panel yield line calculation
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Appendix 12 - 2m wide wall panel yield line calculation
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Appendix 13 - 6m wide wall panel yield line calculation
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Appendix 14 - 8m wide wall panel yield line calculation
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Appendix 15 - 10m wide wall panel yield line calculation
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Appendix J - Free top edge yield line

analysis calculation
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Appendix K1 - Opening for door frame yield line calculation
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Appendix K2 - Opening for window frame yield line calculation
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Appendix K3 - Opening for large sliding door frame yield line

calculation
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Appendix L - Characteristic compressive strength of masonry

calculation
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Appendix M - Moment of resistance parallel to the bed joints
calculations for different applied vertical loads
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Appendix N - Tabulated design moment of resistance results for
varied vertical loading (applied as a floor loading to 12m?)

Floor loading on per m?on Design moment of

12m?2 area (k?\l/ng) resistance parallel to the bed
joints (KNm/m)

0 0.333

1 0.433

2 0.533

3 0.633

4 0.733

5 Beyond masonry compression
limit (see calculations in
Appendix M)




Appendix O1 - Resultant stress contour of the original panel under
applied vertical loading from 12m? with a loading of OkN/m?

Analysis: Analysis 1
Loadcasze: 1:Loadcase 1

Resultz file: Mazanry YWall 4m wide 3-D Stress Model~Analysis 1.mys
Entity: Stress - Solids

Component: SE (Units: khin®)

194705
30,9409
ad.d4114
Fremae
97 3523
116523
136283

155764
. 175234
Mazximum 176 452 at node 106
Winimum 1 21779 at node 2554




Appendix O2 - Resultant stress contour of the original panel under
applied vertical loading from 12m? with a loading of 1kN/m?

Analysis: Analysis 1

Loadcase: 1:Loadcase 1

Results file: Masonry Wall 4m wide 3-0 Stress Model~2Analysis 1.mys
Ertity: Stress - Solids

Component: SE (Units: kMAm™)

2000223
40,0447
B0.067

80.0594
100112
120134
1401356

160179
. 180201
hzximum 199,576 at node 232
Minimum 19.3754 &t node 143




Appendix O3 - Resultant stress contour of the original panel under
applied vertical loading from 12m? with a loading of 2kN/m?

Analysis: Analysiz 1
Logdoase: 1:Loadcase 1

Results file: Mazonry Yaall 4m wide 3-D Stress Model~Analysis 1 mys
Entity: Stress - Solids

Componerit: SE (Unitz: khim®)

234287
4683975
702862

93715

117.144
140572
164.001

187.43
. 210859
Maximum 2258221 st node 232
minimum 17 3619 &t node 127




Appendix O4 - Resultant stress contour of the original panel under
applied vertical loading from 12m? with a loading of 3kN/m?

Analysiz: Analysiz 1
Losdeasze: 1:Loadcasze 1

Results file: Mazonry Wall 4m wide 3-D Stress Model~Analysis 1.mys
Entity: Stress - Saolids

Component: SE (Units: kMin®)

262308
525616
7o.a424
103123
131 404
157 B85
183.966

210246
. 236527
Maximum 256 873 at node 232
hinimum 20,3436 at node 127




Appendix O5 - Resultant stress contour of the original panel under
applied vertical loading from 12m? with a loading of 4kN/m?

Analysiz: Analysis 1
Loadcasze: 1:Loadcase 1
Resultz file: Mazonry Wall 4m wide 3-D Stress Model~Analysis 1.mys
Ertity: Stress - Solids
Component: SE (Units: kkin®)

18047

|
210158

240 226
. 270254
Maximum 255.531 at node 232
Minimum 152764 at node 1

30.0283
60.0565
90.0545
1200113
150141




Appendix O6 - Resultant stress contour of the original panel under
applied vertical loading from 12m? with a loading of 5kN/m?

Analysis: Analysis 1
Loadcase: 1:Loadcase 1

Results file: Masonry VWall 4m wide 3-D Stress Maodel~Analysis 1.mys
Ertity; Stress - Solids

Companert: SE (Units: kikim®)

.87
£3.1454
94.718

126.291
157 563
189436
221.009

252.581
. 254154
Maximum 314193 at node 232
Minimum 300356 st node 1




Appendix P - Flood water hazard matrix

Table 4 — Hazard to People Classification using Hazard Rating (HR=d x (v + 0.5) + DF) for
(Source Table 13.1 of FD2320/TR2 - Extended version)

Depth of fooding - d ()

HE
DF=05
Velogi
ty 005 0.10 0.20 025 0.30 040 0.50 [LX11] 0,30 100
v [mls)
O03+05=]00s+05 0104050134030 15+10 (020 +10f025+1 0030+ 101041 +10)050+10
K] 053 =055 | =040 [ =062 | =115 | =120 | =135 | =130 | =140 | =150 | =175
003 +05=1006+05 (012405 |015+03{012+L0 024 +10J030+10 (03 +10) 042 + 10|00 +H1 0050 +10
01 053 =056 | =042 | =065 | =118 [ =124 | =130 | =136 [ =14% | =150
O04+05=]00E+05 0154050194030 023+ 10|03+ 10403 +10 (045 + 101061 +10|0F5+10
03 054 =058 | =045 [ =069 | =123 [ =130 | =138 | =145 [ =180 | =175
O05+05=]0Lt0+05 020405 025 +0300304+L.0 |04 + 104050+ 10060+ 1001 +1011.00+10
ns 0ss =040 | =070 [ =025 | =130 | =140 | =150 | =160 ([ =180 | =200
002 +05=J0LtE+05 030405 |03 +0300454+ L0060 +10{0FE+10 (050 +10
10 0sg =065 | =080 | =082 | =145 | =160 | =175 | =100
010+ 5=] 020405040405 | 050 +03 060+ 1.0 (08D +10f1.00+10
15 050 =070 | =090 ( =100 | =160 [ =180 | =200
0134+05={025+05 1030405 (03 +0300TF5+ L0100 +10
110 043 =075 | =100 [ =113 | =178 [ =200
015+05=1030+05 (060405 |0FS+03{080+ 1.0
15 045 =080 | =110 [ =135 | =190
DI8+05=]035+05(0T0+05 |02 +03
A0 068 =085 | =120 [ =13%
020+05=]040+05 (080405 | 100+023
15 0.0 =000 | =130 [ =150
023 +05=1045+05 {000 +05 113403
a0 0.3 =005 | =140 [ =153
025 +05=]050+05{100+05 125403
45 0TS =100 | =150 | =175
028 +05=]040+05 1 I0+05 128403
=i 0.Te =110 | =140 [ =188

Flood Hazard

Colour | Hazard to People Classification

Rating (HR) Code

Less than 0.75 Very low hazard - Caution

0.75t0 1.25 Danger for some — includes children, the elderly and the infirm
1.25 10 2.0 Danger for most — includes the general public

More than 2.0 - Danger for all — includes the emergency services

(Suresh et al., 2008)




Appendix Q - Hydrodynamic loading results

Drag Hazard Velocity component Hydrodynamic load | Factor of _
coefficient | rating orthogonal to the wall panel | per unit length hydrostatic
(m/s) (KN/m) load
2 1.3 0 0.000 0.000
2 1.36 0.1 1.177 0.667
2 1.45 0.3 10.595 5.999
2 1.6 0.5 29.430 16.665
2 1.9 1 117.720 66.659
2 2.2 1.5 264.870 149.983
2 2.5 2 470.880 266.636
2 2.8 2.5 735.750 416.619
2 3.1 3 1059.480 599.932
2 3.4 3.5 1442.070 816.574
2 3.7 4 1883.520 1066.546
2 4 4.5 2383.830 1349.847
2 4.3 5 2943.000 1666.478
2.3 1.3 0 0.000 0.000
2.3 1.36 0.1 1.354 0.767
2.3 1.45 0.3 12.184 6.899
2.3 1.6 0.5 33.845 19.164
2.3 1.9 1 135.378 76.658
2.3 2.2 1.5 304.601 172.480
2.3 2.5 2 541.512 306.632
2.3 2.8 2.5 846.113 479.112
2.3 3.1 3 1218.402 689.922
2.3 3.4 3.5 1658.381 939.060
2.3 3.7 4 2166.048 1226.528
2.3 4 4.5 2741.405 1552.324
2.3 4.3 5 3384.450 1916.450




Appendix R - Maximum bending moment for varying velocities

orthagonal to the wall panel calculations
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Appendix S - Velocity component orthagonal to the wall panel
verses maximum bending moment for slower velocities observed

kNm)

(

=
o

Maximum Bending Moment

=
b

==
[NET N

0.8
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0.2

0 0.05 01 0.15 0.2 0.25 0.3
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—@— Yield Line Analysis Results = = = (Critical Bending Moment Capacity
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Appendix T - Check sheet to assist in determining whether a
protection height of 0.6 meters is appropriate for a wall panel

Yes No

Section modulus less than that from inner and
outer leafs 100 mm thick (3.333*10® mm?3)?

Notable velocity of flood water in previous
events?

Presence of large opening for large sliding
doors (or similar)?

Walls in a less than fair condition upon visual
inspection?

Total:




