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71 Bay View Gardens Made by:
Skewen Date: 07.04.23
Neath Ref No:

Masonry gravity wall

Designed in accordance with BS5628:Part 1: 1992.
Location: Masonry Retaining Wall
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T VA Steps are numbered down from the top.
hia) Fill h{a) is height at step a {(from top)
l <t (a)> t{a) 1s thickness at step a

i

L |

Soil details

Weight/unit volume of soil & wall we=18 kN/m3

Internal angle of friction phi=35°

Angle of backfill beta=0®

Active soil pressure is applicable.

Sine angle of internal friction sp=SIN(RAD(phi})}=0.5736

Active pressure ccoefficient ce=(1l-sp)/ (1l+sp)
=(1-0.5736}/(1+0.57386)
=0.271

Masonry detaills

Mortar designation to Table 1 mortar=3

Masonry type (l=clay Z=cal silicate 3=conc brick 4=block)
typ(l)=4

Concrete Blocks Dimensions

Height hbe=215% mm

Least horiz dimsnsion lhd=100 mm

ratioc height/least horiz dim rb=hb/1hd=215/100=2_15

Compressive strength of blocks po=7 N/mm2
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Characteristic flexural strength for bed failure and leaf greater than

250mm thick - Table 3

Partial safety factor material

External loading

“m kMNm
ws kN/m2Z
P VWV <

Applied moment at top of wall
Applied shear at top of wall
Weight/unit area of surcharge
Load factor external lcads at
Load factor surcharge

fb{a)=TABLE 2.71 for po=7, mocrtar=3
=0.15 N/mm2
gammam=3.5

=v kN

top

xm=0 kHNm
xv=0 kN

ws=5 kN/m:2
gammax=1.
gammas=1.

W ol Ty

Load factor earth pressure gammae=1 .

Load factor self weight gamma f=0,

Wall design

Number of steps proposed in wall steps=4

Step 1 Typical Analysis which is repeated for each step

Froposed height at step

Proposed thickness at step

Moment at height h earth
surcharge

Ultimate moment at height h

hil)=0.45 m
t{l)=0.325 m
me=ce*we*h{a)"3/6=0.271*18*0.45"3/¢6
=0.07408 kNm
ms=ce*ws*hi{a)"2/2=0.271+*5*%0.45"2/2
=0.1372 kNm
mu=me*gammae+ms*gammas+ (xm+xv*h(a} )
*gammax
=0.07408*1.44+0.1372*1.64+({040*0.45)
*1 .6
=0,3232
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Section modulus at thickness t zmt (a) *2/6=0,325"2/6=0_.0176 m3
Weight/unit area at depth h gd={ws+we*h(a) ) *gammaf /1000

~(5+18%0.45)%0.9/1000
=0.01179% N/mm2

Moment of resistance mr={fb{l) /gammam+gd) *z*1000
=({0.15/3.5+0.01179)*0.01L76*1000
={0.962 kNm

Applied moment less than moment of resistance ( 0.3232 <=0.9362 )

therefore section i=s satisfactory.

Step 1 width 0L 32 5-m,

height 0.45 m
Step height Step thicknes Ultimate Moments (kNm)
() (m) Resistance Applied
0.45 0.325 0.962 C.3232
@.9 0.45 2.0%8 j R0
1.325 0.9 9,346 4.776
1.8 p B 1 23.773 1152

Stability and kearing check

Wall Fill
=t t=—>|< t >|<th>
Toe Heel

l | I db=depth of base
B AAINNNSAINNIINANS L INANS AN

Width of toe tt=0.25 m

Width of heel th=0.25 m

Thickness of wall t=1.35 m

Height of wall h=1.9% m

Width of base th=t+tt+th=1.354+0.254+0.25
=1.85

Depth of base db=0.3 m

Overall depth od=h+db=1.9+0.3=2.2 m

Weight of f£ill and wall wEf=we* (t+th) *h=18*{1.3540_.25y*1.9
=54 .72 kN

Eccentricity from A ef=tt+(t+th) /2=0.25+{(1.35+0.251/2

=] _ 05 m
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Weight of base
Earth horizontal force

Moment due to earth pressure
Surcharge horizontal force
Moment due to surcharge

Wall shear

Horizontal shear force

Shear stress at bottom of wall

Weight at bottom of step

Weight at bottcocm of step

Weight at bottom of step

Weight at bottom of step

Weight per. unit area

Permissible shear stress

Applied shear less than shear resistance |

therefore section is satisfactory.

wh=tb*dbh*24=1_.85*0.3%24=13_32 kN
sfe=ce*waetod™2/2=0.271%18%2 2"2/2
=11.8 kN
me=sfe*od/3=11.8*2_.2/3=8B.657 kNm
sfs=ws*ce*cd=5*0.271+2.2
=2 .981 kN
me=sfs*od/2=2.981*2_.2/2=3.278 kNm

usf=({sfergammae) + (sfs*gammas)
={11l.8*1l.4)4+(2.881*1.8)
=21.3 kN
uss=usf/{t{steps)*1000)
=21.3/(1.35%1000)
=0.01577 N/mm2

uwt=t {a) *we*h{a) *gammaf
=0.325*18*0.45*%0.9
=2,369 kN
uwt=uwt+ (t (a] *we*h(a) *gammaf)
=2.369+(0,.45*%18*0.,.5*%0.98)
=8.93 kN
uwt=uwt+ (t (a) *we*h (a) *gammaf )
=8.934+(0.9*18+*1 35+*0.9)
=28.61 kN
uwt=uwt+({t (a) *we*h{a) *gammaf)
=2H.61+(1.35*18*1_9*0.9)
=70.17 kN
ga=uwt/ (t{steps)*1000)
=70.17/(1.35*1000)
=0.05198 N/mm2
fy=0.154+0.6*ga=0.15+0.6*0.05198
=0.1812 N/mm2

0.01577 <=0.1812 )

07.04 .23
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Overturning

Overturning moment about &
Restoring moment abt A fill/wall
base
surcharge
total

Factor of safety

om=me+ms+ (xmt+xv*od)
=8,.657+3.279+{0+0*2 .2}
=11.94 kNm

timf=wf*aef=54.72+1.05=57.46 kNm

rmb=wb*tb/2=13.32*1,.85/2

=12.32 kHNm
rms=ws* (t+th) *ef=5*{1_.35+0.25)*1 .05
=8.4
rm=rmf+rmh+rms=57.464 12, 32+8 .4
=T7g.18

fso=rm/om=78.18/11.94=6_55

Sliding {(passive resistance ignored)

Sliding force
Details of bearing stratas
angle of friction

cohesion
Coefficient of friclion

FResisting force FilX
base
surcharges
total
Factor of safety

Bearing pressure

Weight of surcharge

Moments about centre of base

sf=gfe+sfas+xv=11.8+2.981+0
=14.79

phib=40"
cu=0 kMN/m2
cf=TAN (RAD (phib*2/3) )

=TAN (RAD (40*2/3}) )

=0.,5022
rff=wf*cf=54 . 72*0.5022=27.48 kN
rfe=wb*cf+tb*cu/2

=13,32*0.5022r1.85*0/2

=6.69 kN
rfs=ws* (t+th) *cf=5*(1.354+0.251*0.5022
=4.018 kN
rf=rff+rfhb+rfs=27.48+6.69+4 018
=38.19 kN

fss=rf/sf=38.19/14.79=2,583

SW=ws*{L+eh)=5*%(1.35+0.25)
=8 kN

m=om+ (wf+sw) * (th/2-ef)

=11.94+(54.724+8)*(1.85/2-1.05)
=4.095 kNm
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Section modulus of base zh—=Lh*2/6=1.85"2/6=0.5704 m3
Total weight tw=wi+switwbh=54_.724+8+13.32

=76.04 kN
FPressure due to weight pw=tw/th=76.04/1.85=41.1 kN/m2
Pressure due to moment {+/-) pm=m/zh=4 .095/0,5704=7.18 kN/m2
Maximum pressuic pliax-pwipn- 41.147.18=-48.28 kN/m2
Minimum pressure pmin=pw-pm=41.1-7.18=33_92 kN/m2

Summary of stakility check

Factor of safcly overturning 6.55

Factor of safety sliding 2.583

Maximum base pressure 48 .28 kN/m2

DESIGN SUMMARY Wall height 1.9 m

Wall design
Step height Step thicknes Ultimate Moments {kMNm)
(m) (m) Resistance BApplied

0.45 0.325 0.962 0.3232
0.8 .45 2.09 1.708
138 0.9 9.346 4 776
1.8 1.35 23503 11.72

Summary of stability check

Factor of safety overturning €.55
Factor of safety sliding 2.583
Maximum base pressure 48.28 kN/m2

THIS IS AN UPDATE AND NEEDS YOUR OWN L.NAM FILE.
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0.450 m

0.450 m

0.550 m

0.300 m

for 71

Masonry Retaining wall
Bay View Gardens, Skewen

FRONT WALL

20-10mm clean

~— T %% 7 . . o . .’-' ‘.. - “‘- . Ld -
‘ " '& . 0% * ‘o. ~: '..: * .‘ :‘:. ...' .‘ :‘I :‘:‘7 "...: f‘:‘ " pea gravel
‘ :' .- ; ‘* 3 o“‘o o« ;‘ .‘.'.“‘- & .“ sea o§ . .4
3 L4 e . -
X S <. et ,: ‘wa,? ._" - " 0", coett a s
‘ ot R I Ay ce, DT L A
b e s "o o L al” - SOyt . -
Y ik RS e 4. .4 e < ALY |
‘ . Ve .“"’ ‘N 29T YRl A . aa
oo ® (X3 - - &
o T e AV g T e
ve ¢ o 0 ! S e " e, :‘8 ".-.: . o
. . g e K - o -
‘ -:‘.-: ) ’G ‘.‘v 3; ¢ ..'.‘ d . " “' - ::..'.. ‘: ’ : ..: .-
o0 2 o, S - o Oo o oo o e % N e P N . .
L& = 2 0% 3 T T & . g9 . . i . e
| [ [t s L I ST gy ) el Tomm dla
| AE L DI D P SIS RS drain connected to
R . al X . - *. ot
0.450 m AP AR SO g * e a0y g% | existing sewer. To be
-® . . - -" . LI i
—rl | : q,.,. 4 on " ag * .:.;‘, .l.-:. SNV A RS .] agreed with structural
" . - r’Y LY LA™ N - '. e | . .
| 1% $lermaed U Qe M ST T4 ety 1 engineer on site
I T T ISP Tt SIS IERCE LR I
‘ J et ":n;. a,e 38 "’,‘:‘{If - o« 80’
~.: % Je el .~'-".. ." e, .0" ~“,“ af.‘.‘.c.:“ Y
‘ ‘ b - :'".".' ‘ * o a * -’. . * “.. : .'
SSE R TR AR
T R e IO ANCICE L DN LSt
IS W P SRR L2 .
8+ @ Vet o of oo « e
| ..“.‘,.‘.0.-", ’C‘.o‘ .
20, V- 6 AT S A el
Py : - e " - L 4
0900mJ_'_‘_r.§.._.‘:-..‘..;’..;--“ 4 =
| . . * " o 4. ﬁ..-:"‘ *
| | | « “ .‘.O. .: ...;" w o s g
. . - ol
| | | L) et e !
R T TN B
R B L,

Weep holes

300mm thick

*..4 concrete footing

with A393 mesh

s ¢+ top and bottom

N
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