Structural Analysis report in support of

Gabion Retaining Wall

193 Graig Road, Godregraig

In accordance with EN 1997-1:2004



Preamble

This report has been prepared to analyse an existing structure in the form of Gabion
baskets and mass concrete slab base to support/retain earth. The structure abuts
the highway and is above 1.375m and is therefore required to supply and submit
structural calculations to the local authority to evidence its integrity and satisfy all
current codes.

Site Information

The gabion baskets front no. 193 Graig Road, Godregraig, providing a clear
boundary line between the adopted highway and private land. To the rear of the
gabion baskets, imported fill material followed by a reinforced concrete driveway.
The survey of the landftopography was undertaken on 03.05.2020 on a dry and clear
day.

Drawing
A survey drawing has been undertaken ref 100_8746.032, identifying three detailed
cross sections in support of the calculations.

Calculations

The following calculations were undertaken on Tedds software in accordance with
EN 1997-1:2004 — code of practice for Geotechnical design and the UK National
Annex. Tedds Calculation Version 2.0.02.

Note: Calculations were undertaken on worst case scenario sectionC —-C as
per drawing 100_8746.032.
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GABION RETAINING WALL ANLYSIS & DESIGN

In accordance with EN 1997.1:2004 - Code of Practice for Geotechnical design and the UK National Annex
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Walil geometry
Width of gabion 1;
Height of gabion 1;
Width of gabion 2;
Height of gabion 2;

Step to front face between courses 1 and 2;
Width of gabion 3;

Height of gabion 3;

Step to front face between courses 2 and 3:
Wall inclination;

Gabion properties

Unit weight of fill;

Friction between gabions;

Loading

Svil properties

Slope of retained soil;

Coefficient for wall friction;
Wall friction angle;

Characteristic base friction angle:
Bearing capacity of founding soil;

wi = 1500 mm
hy =700 mm
w2z = 1000 mm
hz =1000 mm
s2 = 150 mm
w3 = 1000 mm
hz = 1000 mm
s3= 200 mm
e=0deg

1a = 20.0 kN/m?
Spgk = 35.0 deg

p=25.0deg

Characteristic effective shéaﬁng resistance angle; ¢'r« = 35.0 deg
Characteristic saturated density of retained soil;

Yor = 24.0 kN/m3
Kmembrane = 0.75
Sk =26.3 deg

Stox=35.0deg
q = 100 kN/m?

Tedds calculation version 2.0.02
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Wall geometry

Horizontal distance to centre of gravity gabion 1;
Vertical distance to centre of gravity gabion 1;
Weight of gabion 1;

Horizontal distance to centre of gravity gabion 2;
Vertical distance to centre of gravity gabion 2;
Weight of gabion 2;

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Weight of entire gabion;

Horiz distance to centre of gravify entire gabion;
Vert distance to cenire of gravity entire gabion;
Correcting for wall inclination horiz dist;

Veriical change in height due to wall inclination;
Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;

Active pressure using Coulomb theory;

Active thrust due to soil;
Pressure at base

Horizontal forces
Retained soil;
Height of soil thrust resolved vertically;

Vertical forces

Gabion weight;

Retained soil;

Horizontal dist to where soil thrust acts;
Total horizontal unfactored force;

Total vertical unfactored force;

Force normal to base;

Total unfactored overtuming force;
Total unfactored restoring force;
Eccentricity;

Pressure at toe;
Pressure at heel;

Factor of safety;
Allowable factor of safety;

PASS - Design FoS for allowable bearing pressure exceeds min allowable pressure to base

Xg1 =w1/2=T750 mm

Vg1 =h1/2 =350 mm

Wit =va x W1 x h1 = 21.0 kN/m

Xgz =wWz/2 + s2= 850 mm

Vo2 = h2/2 + h1 = 1200 mm

Wz = ya x w2 x hz = 20.0 kN/m

Xgz =ws/2 +sz+s3=850 mm

Yg3 = ha /2 + h1 + h2 = 2200 mm

Wga = vd x Wa x ha = 20.0 kN/m

Wy = Wyt + W + Wgz = 61.0 kN/m

Xg = ((Wagt x Xg1) + (We2 x Xg2) + (Wis x Xg3)) / Wy = 760 mm
Yo = (Wa1 x yg1) + (Wez x Yg2) + (Wgs x Yga)) / Wg = 1235 mm
Xg = %g x cos(g) + yg x sin(e) = 750 mm

Hr = yga + haf2 - {(yga + hs/2) x cos(e) - (g + waf2) x sin(g)) =0 mm

o = 90deg - Atan((wi - (g3 + (Wa / 2))) / (yga + ha/ 2)) + & = 86.8 deg
0 = Atan((yga + (ha/ 2)) / ((xg3 - (W / 2)))) - & = 82.6 deg

H = (yga + ha / 2) + (w1 x sin(g)) - He= 2700 mm

Hina = {(yga + ha/ 2) x cos(g) - (Xg3 - (W / 2)) x sin(g)) = 2700mm

Ka = sin{a + §'r2 / (sin{a)? x sinfo. - 8rx) x (1 + V(sin(§'ex + Srx) x
sin{@'x - B) / (sin(a - 31} x sin{a + B)))) = 0.404

Pasoit = 0.5 x Ka x ysr x H2 = 31.0 kN/m

Fsoi_h.q = Pasci x c08(90 - & + &ri) = 27.0 kN/m
dhsot = H /7 3 - wy x sin(g) = 900 mm

Fogabion vq=Wg= 61.0 kN/m

Fsoil_v.q = Pasoi x sin(90 - o + &k} = 15.2 kN/m
bu.soi = w1 x cos(e) - (H 1 3) I tan(a) = 1450 mm
Tq = anii__h.q = 27.0 kN/m

Ngq = Fgabion_v,q + Fsoi vq = 76.2 kN/m

Ns = Nq x cos(g) + Tq x sin(g) =76.2 kN/m -
Mo.q = Fsoil_n,q x dh,soi = 24.3 kNm/m

Mg,q = Fgabion_v.qg X Xg + Fsoil_v.q x by,son = 67.8 kNm/m
e =wi/2- (Maq-Mag) / No = 179 mm

Reaction acts within middle third of base

atoe = Ns/wi x (1 + (6 x e / wy)) = 87.1 kN/m?
oneet = Ns / W1 x (1 - (6 x & /wi)) = 14.5 kN/m?
FoSa = q/ max(cie, oheet) = 1.148
FoSa_aliow = 1.000




=~ TERKId: IcUlUd 193 Graig Road, Godregraig

~
Section Sheet noJrev.
Gabion Wall Section C-C 3
Calc. by Date Chid by Date App'd by Date

05/05/2020

Design approach 1

Partial factors on actions - Section A.3.1 - Combination 1

Pemanent unfavourable action; v =135

Permanent favourable action; yes=1.00

Variable unfavourable action; ya=1.50

Variable favourable action; vas=0.00

Partial factors for soil parameters - Section A.3.2 - Combination 1

Angle of shearing resistance; e =1.00

Weight density; =100

Design soil properties

Design effective shearing resistance angle; ¢'ra = Atan({tan($'cs) / y¢) = 35.0 deg

Design saturated density of retained soil; Yed = ¥er /1y = 21.0 KN/m?

Design wall friction angle; 8.0 = min(atan{tan(srx) / &), ¢'ra x Kmenbrane) = 26.3 deg

Design base friction angle; Seb.a = Atan(tan(dobx) / v¢) = 35.0 deg

Design friction between gabions; Bug.a = Atan(tan(Sogx) / v¢) = 35.0 deg

Active pressure using Coulomb theory; Ka = sin{a + ¢'+d)2 / (Sin(a)? x sin{e - 8-4) x (1 + V(sin(§'ra + 8.d) x

sin(¢'r.a - B) / (sin(a - 8ra) x sin{a + B))))?) = 0.404

Active thrust due to soil; ' Pasoi = 0.5 x Ka x ys.d x H2 = 31.0 kN/m

Horizontal forces

Retained soil; Fsoil i = Y& % Pascii X €08(90 - a + 8rd) = 36.4 kN/m

Vertical forces

Gabion weight; ' Fgabion v.s = yar x Wy = 61.0 kN/m

Retained soil; Fsoil v = 6§ X Pasol x sin(90 - a + 8rd) = 15.2 kN/m

Overturning stability - take moments about the toe . :

Overtuming moment; Mo = Fsoit h % dn,son = 32.8 kNm/m

Restoring moment; Mg = Fgabion_v X Xg + Fso_vs % byson = 67.8 kNm/m

Factor of safety; ; FoSu= Mg / M, = 2.070

Allowable factor of safety; FoSm_atiow= 1.000

PASS - Design FOS for overturning exceeds min allowable FOS‘for overtuming
Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; - T=Fsoih= 36.4 kN/im
Total vertical force; : N = Fgapion v+ Fsoil_vs = 76.2 kN/m
Sliding force; Fr=T x cos(g) - N x sin(g) = 36.4 kN/m
Sliding resistance; Fr = (T x sine) + N x cos(e)) x tan(Stb.a) = 53.4 kN/m
Factor of safety: FoSs=Fr/Fs=1.466
Allowable factor of safety; FoSs_aiow= 1.000
" PASS - Design FOS for sfiding exceeds min allowable FOS for sliding
Cc overturning and slidi rses 1 2
Wali geometry :
Horizontal distance to centre of gravily gabion 2; X2 =w2/2 =500 mm
Vertical distance to centre of gravity gabion 2; Yoz = h2/2 = 500 mm ‘
Weight of gabion 2; . Wg2 =yd x W2 x h2=20.0 kN/m

Horizontal distance to cenire of gravity gabion 3; xg=wa/2+s3=700 mm
Vertical distance to centre of gravity gabion 3; Vo3 = ha /2 + h2 = 1500 mm
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Weight of gabion 3; Wz = va x Wa x ha = 20.0 kN/m
Weight of entire gabion; Wy = Wg + Wgs = 40.0 kN/m

Horiz distance to centre of gravity entire gabion; X = (Waz x Xg2) + (Wia x Xg)) / W, = 600 mm

Vert distance to centre of gravity entire gabion; ¥ = (Wa2 x yg2) + (Wga x yg3)) / Wy = 1000 mm

Correcting for wall inclination horiz dist; Xg = Xg x cos(g) + yg x sinfe) = 600 mm

Vertical change in height due to wall inclination; Ht = yg3 + hal2 - ((yga + haf2) x cos(e) - (%gz + wal2) x sin(e)) =0 mm

Design dimensions

Effective angle of rear plane of wall; a = Atan({(wz - (xgz + (Wa/ 2))) / (ygs + ha / 2)) + 90 deg + £ = 84.3 deg

Effective face angle; 8 = Atan((yas + (ha / 2)) / (%3 - (w3 / 2)))) - £ = 84.3 deg

Effective height of wall; H = (yg3 + ha/ 2) + (w2 x sin(g)) - Hr= 2000 mm

Height of wall from toe fo front edge of top gabion; Hina = ({yes + ha / 2) x cos(g) - (Xgs - (Ws 1 2)) x sin(g)) = 2000mm

Active pressure using Coulomb theory; Ka = sin{a + ¢'ra)? / (sin(a)? x sinfo: - 8ra) x (1 + V(sin(@'ea + 5r.d) x
sin(¢'ra - B) / (sinfe - 8r.d) x sinfa + B))))) = 0.439

Active thrust due to soil; Pasor = 0.5 x Ka x ysa x H2 = 18.4 kN/m

Horizontal forces

Retained soil; Fsailh = Y6 X Pasot x c0s(90 - a + 5r.4) = 21.1 kN/m

Vertical forces

Gabion weight; Fagabion v = Y61 x Wg = 40.0 kN/m

Retained soil; Fsoii_ v = Y6 x Pasail x 5in(90 - a + 8:4) = 9.8 kN/m

Overturning stability - take moments about the toe

Overturning moment; Mo = Fsoil h x dnsoit = 14.1 kKNm/m

Restoring moment; MR = Foation v X Xg + Faci_ vt X by.s01 = 33.1 kNm/m

Factor of safety; FoSm= Mg / Mo = 2.351

Allowable factor of safely; FoSwm_atow= 1.000

PASS - Design FOS for overtuming exceeds min allowable FOS for overturning
Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; T = Fsot h = 21.1 kN/m

Total vertical force; N = Fgabion_v,f + Fsoil_vs = 49.8 kN/m

Sliding force; Fr=T x cos(e) - N x sin(g) = 21.1 kN/m

Sliding resistance; Fr = (T x sin(g) + N x cos(g)) x tan(dvg.d) = 34.8 kN/m
Factor of safety; FoSs=Fr/F;=1.650

Allowable factor of safety; FoSs_atow= 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 2 and 3

Wall geometry
Horizontal distance to centre of gravity gabion 32; Mg = ws /2 = 500 mm

Vertical distance to centre of gravity gabion 3; . yg3=hz/2 =500 mm

Weight of gabion 3; Wz = ya x w3 x ha = 20.0 kN/m

Weight of entire gabion; Wy=Wg=20.0kN/m

Horiz distance to cenire of gravity entire gabion;  xg = (W3 x xg3)) / Wy = 500 mm

Vert distance to centre of gravity entire gabion; Vo = (W3 x ya3)) / Wy =500 mm

Correcting for wall inclination horiz dist; Xg = xg x cos(g) + yg x sin(e) = 500 mm

Vertical change in height due to wall inclination; Hs = yga + haf2 - ((yg2 + ha/2) x cos(g) - (g2 + Wa/2) x sin(s)) =0 mm
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Design dimensions
Effective angle of rear plane of wall; o =90 deg + &= 90.0 deg
Effective face angle; 0 = 80deg - £ = 90.0 deg
Effective height of wall; H = (ygs + ha / 2) + (ws x sin(g)) - Hr= 1000 mm
Height of wall from foe to front edge of top gabion; Hina = ({yg2 + ha / 2) x cos(e) - {xg3 - (ws / 2)) x sin(s)) = 1000mm
Active pressure using Coulomb theory; Ka = sin(a + ¢'ra)? 7 (sin{o)? x sin{a - 5rd) x (1 + V(sin(¢'ra + 5r.d) x
sin(¢'ra - B) / (sinfa - 3:4) x sin{a + B))))?) = 0.364
Active thrust due to soil; Pasoi = 0.5 x Ka x ys.a x H? = 3.8 kN/m
Horizontal forces
Retained soil; Feoi_h = y6 % Pasoa x cos{90 - a + 8rd) = 4.6 kN/m
Vertical forces :
Gabion weight; Fgabion_vs = y6i x Wp = 20.0 kN/m
Retained soil; Fsoil_vi = y65 X Pasoi x sin(80 - a + &rd) = 1.7 kN/m
Overturning stability - take moments about the toe
Overtuming moment; Mo = Fsoi_h x dh,soi = 1.5 kNm/m
Restoring moment; Mg = Fgabion_vs x Xg + Fsoit_vf % bvson = 11.7 kNm/m
Factor of safety,; FoSu= Mgr / Mo =7.571
Allowable factor of safety; FoSw_aiiow= 1.000

PASS - Design FOS for overturning exceeds min alfowable FOS for overturning
Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force; T = Fsoi_h = 4.6 KN/m

Total vertical force; 7 N = Fgabion_vs + Fsoit vy = 21.7 kN/m

Sliding force; ' Fr=T x cos(e) - N x sin(g) = 4.6 kN/m

Sliding resistance; Fr = (T x sin(e) + N x cos(g)) x tan{dega) = 15.2 kN/m
Factor of safety; ’ FoSs=Fr/Fi=3.278

Allowable factor of safety; FoSs aow= 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding
Design approach 1 ' :
Partial factors on actions - Section A.3.1 - Combination 2

Permanent unfavourable action; e =1.00

Permanent favourable action; vei= 1.00

Variable unfavourable action; ' e =130

Variable favourable action; ~ 1as=0.00

Partial factors for soil parameters - Section A.3.2 - Combination 2

Angle of shearing resistance; _ 1w =125

Weight density; v =1.00

Design soil properties

Design effective shearing resistance angle; 'r.a = Atan{tan($'rx) / ) = 29.3 deg
Design saturated density of refained soil; Ysd = Yo I 1y = 21.0 kN/M®

Design wall friction angle; &.a.=min{atan({tan(r1) / 1), $'ra x kmembrane) = 21.5 deg
Design base friction angle; Sona = Atan(tan(Bes.) / 1) = 29.3 deg
Design friction between gabions; 8bg.a = Atan(tan(dvgx) / 74) = 29.3 deg
Wall geometry :

Horizontal distance to centre of gravily gabion 1;  xg1 =w1 /2 =750 mm
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Vertical distance to centre of gravity gabion 1; ¥g1 =hy /2 =350 mm

Weight of gabion 1; Wat =4 x W1 x h1 = 21.0 kN/m

Horizontal distance to centre of gravity gabion 2; X =w/2 + s2= 650 mm

Vertical distance to cenire of gravity gabion 2; Yoz =ha/2 + = 1200 mm

Weight of gabion 2; Wyz = ya x w2z x h2 = 20.0 kN/m

Horizontal distance to centre of gravity gabion 3; X =wa/2 + sz + s3 =850 mm

Vertical distance to centre of gravity gabion 3; Yee =ha/2 + 1 + ha = 2200 mm

Weight of gabion 3; Wz = y4 x Wa x ha = 20.0 kN/m

Weight of entire gabion; Wy = Wg1 + Wz + Wga = 61.0 kN/m

Horiz distance to centre of gravity entire gabion; Xg = ((Wiat % Xg1) + (Wg2 x Xg2) + (W x Xg3)) f W = 750 mm

Vert distance to centre of gravity entire gabion; Yo = {((Wg1 x yg1) + (W2 x yg2) + (Wgs x yga)) / Wg = 1235 mm
Correcting for wall inclination horiz dist; Xg = Xg x CO8(g) + yg x sinfe) = 750 mm

Vertical change in height due to wall inclination; He = yga + haf2 - ((yg3 + ha/2) x cos(e) - (xg3 + waf2) x sinfe)) = 0 mm

Design dimensions

Effective angle of rear plane of wall; o = 90deg - Atan((w: - (Xga + (Wa / 2))) / (ygz + ha / 2)) + £ = 86.8 deg

Effective face angle; 6 = Atan{(ygs + (ha/ 2)) / ({%ga - (Wa / 2)))) -& = 82.6 deg

Effective height of wall; H = (yg3 + ha/ 2) + (w1 x sin(g)) - Hr = 2700 mm

Height of wall from toe to front edge of fop gabion; Hina = {{ygs + ha/ 2) x c0os(g) - (Xg3 - (W3 / 2)) x sin(g)) = 2700mm

Active pressure using Coulomb theory; Ka = sin(o + §'r.d)? / (sin{a)? x sinfo - 8r.d) % (1 + (sin{$'ra + 8ed) x
: sin(¢'rd - B) / (sin{a - 8rq) x sinfa + B))))?) = 0.560

Active thrust due to soil: - Pason = 0.5 % Ka x ysa x H2 = 42.9 kN/m

Horizontal forces

Retained soil; Fsoi_h = Y6 x Pasoil x c0S(90 ~ o + 8r.d) = 38.9 kN/m

Vertical forces

Gabion weight; Fgabion vf = y6.f x Wy = 61.0 kN/m

Retained soil; Fsoil_vf = Y6 X Pa,soi x Sin(90 - o + 5c4) = 17.9 kN/m

QOverturning stability - take moments about the toe .

Overtuming moment; Mo = Fsoit n X dnsoit = 35.1 kNm/m ‘

Restoring moment; Mg = Fgabion v x Xg + Fsoil_v X busot = 71.7 kNm/m

Factor of safety; FoSu=Mr/Mo=2.046 =

Allowable factor of safety; FoSwm_atow= 1.000

PASS - Design FOS for overturning exceeds min allowable FOS for overturning
Sliding stability - ignore any passive pressure in front of the structure

Total horizontat force; T = Fsot h = 38.9 kN/m

Total vertical force; " N = Fgabion_vs + Fsoil_vs=78.9 kN/m

Sliding force; Fi=T x cos(g) - N x sin(s) = 38.9 kN/m

Sliding resistance; Fr = (T x sing) + N x cos(g)) x tan(Sub.a) = 44.2 kN/m
Factor of safety; FoSs=Fr/Ft=1.135

Allowable factor of safety; -FoSs_atiow= 1.000 ;

PASS - Design FOS for sliding exceeds min allowable FOS for sliding
Check overturning and sliding between courses 1 and 2

Wall geometry
Horizontal distance to centre of gravity gabion 2; Xgz = w2 / 2 = 500 mm
Vertical distance fo centre of gravity gabion 2; Vo2 = h2 /2 = 500 mm

Weight of gabion 2; MWgz = yg x W2 x hz'=20.0 kN/m
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Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;
Design dimensions

Effective angle of rear plane of wall;

Effective face angle;

Effective height of wall;

Height of wall from toe to front edge of top gabion;
Active pressure using Coulomb theory;

Active thrust due to soil;
Horizontal forces
Retained soil;

Vertical forces

Gabion weight;
Retained soil;

Xz =ws /2 + 53 =700 mm

Yoz = hs/2 + ha = 1500 mm

Wgs = vd x w3 x ha = 20.0 kN/m

Wiy = Wy + Wgs = 40.0 kN/m

Xg = ((Waz x Xg2) + (Wgs x Xga)) / Wg = 600 mm

Yo = ((Wa2 x Yg2) + (Wes x yga)) / We = 1000 mm

Kg = Xg x cos(g) + yg x sin(e) = 600 mm

Hr = Y3 + hal2 - ((yos + ha/2) x cos(e) - (Xgs + wal2) x sin(g)) =0 mm

a = Atan((wz - (xgs + W3/ 2)) / (yes + hs/ 2)) + 90 deg + ¢ = 84.3 deg
0 = Atan((ye + (ha / 2)) / (3 - W3 / 2)))) - & = 84.3 deg

H = (ygs + ha / 2) + (W2 x Sin(e)) - Hr = 2000 mm

Hina = ({ygz + ha 7 2) x cos(g) - (%3 - (W3 / 2)) x sin(g)) = 2000mm

Ka = sin(a + ¢'a? / (sin()? x sinfo. - 8ra) x (1 + V(sin(¢'ra + 8rd) x
sin{§'r.a - B) / (sin{a - 5:.4) x sin{a + B))))? = 0.600

Pasait = 0.5 x Ka x ysd x H? = 25.2 kN/m

Fsoi_h = ¥6 % Pa,sot x cos(90 - & + 8r.d) = 22.4 kN/m

‘Fgabion vf = Y61 x Wg = 40.0 kN/m

Faoi_vf = Ya5 % Pasail x sin(90 - o + 8rq) = 11.5 kN/m

Overturning stability - take moments about the toe

Overturning moment;
Restoring moment;
Factor of safety;
Allowable factor of safety;

Mo = Feoil b X Ohsot = 14.9 KNm/m
Mg = Fgation v x Xg * FsoiLv.f X by,soil = 34.8 kNm/m

" FoSw=Mr / Mo = 2.328
- FoSw_aiiow= 1.000
'PASS - Design FOS for overfurning exceeds min allowable FOS for overtuming

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;

Factor of safety;
Allowable factor of safety;

T = Fsoi_n = 22.4 kN/m

N = Fgabion vif + Fsoil v = 51.5 kN/m

Fe=T x cos{g) - N x sin(s) = 22.4 kN/m

Fr= (T x sin(z) + N x cos(g)) x tan(dbg.q) = 28.9 kN/m
FoSs=Fr/Fr=1.289

FoSs_aew= 1.000

PASS - Design FOS for sliding exceeds min allowable FOS for sliding

Check overturning and sliding between courses 2and 3

Wall geometry

Horizontal distance to centre of gravity gabion 3;
Vertical distance to centre of gravity gabion 3;
Weight of gabion 3;

Weight of entire gabion;

Horiz distance to centre of gravity entire gabion;
Vert distance to centre of gravity entire gabion;
Correcting for wall inclination horiz dist;

Vertical change in height due to wall inclination;

Xga =wa i 2= 500 mm

Vo2 = ha/ 2 =500 mm

W3 = yd x W3 x ha = 20.0 kN/m

Wg =Wga = 20.0 kN/m

Xg = ((Wegs x Xg3)) / Wg = 500 mm

¥s = ((Wegs x yg3)) / Wy = 500 mm

Xg = X % cos(g) + Yy x sin(e) = 500 mm

Hr = yga + hal2 - {{ygs + ha/2) x cos(g) - (xg3 + wal2) x sin(g)) =0 mm
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Design dimensions
Effective angle of rear plane of wall: a=90deg + £ =90.0 deg
Effective face angle; 0 =90deg - £ = 90.0 deg
Effective height of wall; H = (ygs + ha/ 2) + (w3 x sin(g)) - Hr = 1000 mm
Height of wall from toe to front edge of top gabion; Hina = ((ygs + ha/2) x cos(g) - (Xg3 - (wWa / 2)) x sin(g)) = 1000mm
Active pressure using Coulomb theory; Ka = sin(a + ¢'r.d)? / (sin(e)? x sin(a - 3ra) x (1 + V(sin@'ra + Sra) x
sin($'ra - B) / (sin(a - 8ra) x sin(o + B))))2 = 0.514
Active thrust due to soil; Pasoi = 0.5 x Ka x ys.a x H2 = 5.4 kN/m
Horizontal forces
Retained soil; Fsoil h = Y6 x Pasoi x c08(90 - a + 8..4) = 5.0 kN/m
Vertical forces
Gabion weight; Faabion vi = Y61 x Wy = 20.0 kN/m
Retained soil; Fsoil_vt = Y65 x Pason x sin(80 - a + 8r¢) = 2.0 kN/m
Overturning stability - take moments about the toe
Overturning moment; Mo = Fsoith x dhsat = 1.7 kNm/m
Restoring moment; Mgr = Faabion_vf x Xg + Fsoit_vs % bv.son = 12.0 kNm/m
Factor of safety; FoSwu=Mr /Mo =7.154
Allowable factor of safety; FoSm_atow= 1.000 :

PASS - Design FOS for overturning exceeds min allowable FOS for overturning

Sliding stability - ignore any passive pressure in front of the structure

Total horizontal force;
Total vertical force;
Sliding force;

Sliding resistance;
Factor of safety;
Allowable factor of safety;

T = Fsoih = 5.0 kN/m
N = Fgaion v + Fsoil_vr = 22.0 kN/m
Fr=T x cos(e) - N x sin(e) = 5.0 kN/m .
Fr = (T x sin(e) + N x cos(e)) x tan(dbed) = 12.3 kN/m
FoSs=Fr/Fs=2.451
FoSs aiow= 1.000
PASS - Design FOS for sliding exceeds min allowable FOS for sliding




