STRUCTURAL ANALYSIS AND DESIGN REPORT
FOR A PROPOSED GABION RETAINING WALL

73 Richardson Road, Thornaby TS17 8QE
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CONSULTING Calc. by Date Chk'd by Date App'd by Date
ENGINEERS LTD 02/17/2019

Wall geometry

Width of gabion 1 w1 =1200 mm
Height of gabion 1 h1=1000 mm
Widt i 000 mm

X Xg2)) | Wg = 557 mm
92 X Yg2)) / Wg =907 mm

x cos(g sin(e) &
+ h2/2 yq (Of + ) < sfil(c
= / 92 2/ € =

=90deg-¢ = 85.0 deg

Vert distance to centre of gravity entire gabion Vg = ((Wg1 x yg1

Effective face angle

Effecti ight of wal Yq ) sin( =1910nm

Heighliof wall fioRp, todito ffiont edge §f t@Pggabi Hinol = (Bo2 + h2 ) x COB(c )& (Xg2 - (W2 / 2))fx sin(e)) i 189%Inm

Activ rg u 0 Esi *M.k | gsim(e)? > Cl5k) x @ + V(sin@@ -« + 8) x S« - B)
(o0 (o0 +'58))

Active thrust due to soil Pasoil = 0.5 x Ka x ysr x H? = 10.8 kKN/m

Minimum surcharge (cl.4.6.3.2) Pomin = Min{H / Href, 1) X Gamin = 6.4 KN/m?
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Pressure at base

Horizontal forces

Retained soil Fsoil hg = Pasoil x €0S(90 - o + 8rk) = 9.9 KN/m
Height of soil thrust resolved vertically dhsoil = H/ 3 - w1 x sin(e) = 532 mm

ax(Po,q, Pomin) x Ka x H x co rk) = 5.3 KN/m

1 x sin(e) = 851 mm

o where soil thrust

2.3 kN/m

factored force
base

.8 KNm/m

Fsurch_v,q

third of base
0.3 kN/m?
15.7 kN/m?

re exceeds min allo re fo base

on A.3.1 - Combination 1
ve =1.35
ver=1.00
va=1.50
vas = 0.00

ULTIN

Design effective shearing resistance angle ¢’ra = Atan(tan(¢'pkk) / vo) = 30.0 deg

urgted depsit in

ﬁ:

Obb.d =

bg.d =
Active pressure using Coulomb theory Ka = sin(a + ¢'r.a)? / (sin(a)? x sin(a. - 8ra) x (1 + \(sin(¢'ra + Sr.a) x sin(¢'ra - B)
/ (sin(c - 8r) x sin( + B))))?) = 0.304
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Active thrust due to soil Pasoil = 0.5 x Ka x ys.4 x H? = 10.8 KN/m
Minimum surcharge (cl.4.6.3.2) Po,min = MIN(H / Hret, 1) X Qamin = 6.4 KN/m?

Horizontal forces

Pasoil x €0S(90 - o + 8rq) = 13
X YQ, po,min) x Ka x H x Sr.d) = 8.0 kN/m

ility - take mom
nt
t

safety
for overturning

ignore any
rce

een courses 1 and 2

gabion 2 Vo2 =ha/2

entre of gravity entire gabion
Yg = (Wg2 x yg2)) / Wg = 450 mm

Ys @ sin(e)
o2l h2/2) x cogig) - (Xt sinfe)) & 91
95,

Effective face angle 6 = 90deg - ¢ = 85.0 deg

Effec higef wall ) in( 897 m

Heig I Mo& ItM z_/ﬁ wo / 2)) K sin(e)) =iB97m

Activaipressurelusingh@o b theo + 'v.a) Tl ( 2 x sin(o. 1la) x (B V(sin((lla + &
rd) % sin(a + B))))? .

Active thrust due to sail Pasoil = 0.5 x Ka x ysa x H2 = 2.1 KN/m

Vert distance to centre of gravity entire gabion

'r.d - B)
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Minimum surcharge (cl.4.6.3.2) Pomin = Min(H / Href, 1) X qa,min = 3.0 kN/m?
Horizontal forces
Retained soil Fsoil_h = Y6 X Pasoil x c0s(90 - o + 6r.4) = 2.6 KN/m

= max(Po.a X Ya, Pomin) X Ka x H x cos 8ra) = 3.4 KN/m

po,min) x Ka x ) =0.2 kN/m

Fsoil_h h X dh,surch

X bv,soil

S
Vv
G
R
S
O
O
R
F

y - ignore any
force

exceeds min allo r sliding

Angle of shearing resistance
Weigh i

retdiihed s

riction angle (cl.5 r.d X Kmembrane

542.1) I—1.deg
28.
etwden jons ] 29838 deg I I D
C raiity @abion
Vertical distance to centre of gravity gabion 1 Yg1 = h1/2 =500 mm

Weight of gabion 1 Wyt = ya x w1 x h1 =21.6 KN/m

se friction angle
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Horizontal distance to centre of gravity gabion 2 Xg2 = W2 /2 + s2 =500 mm

Vertical distance to centre of gravity gabion 2 Yg2 = h2/2 + h1=1450 mm
Weight of gabion 2 Wa2 = ya x W2 x h2 = 16.2 KN/m
g2 = 37.8 kKN/m
(Wg2 x Xg2)) / Wg = 557

m

) x sin(¢'r.d - B)

12.4 kN/m
H x cos(90 - o +

Sra) = 4.3 kN/m
Fsurch_vf x Ka x H x sin(90 - a + &,

nts about the toe
Mo = Fsoil n dhsurch = 13.9 kKNm/m
MR = Fgabion 1 by,soil + Fsurch vif X bv,surch = 30.
FoSw= Mg/
FOoSM allow = 1.
PASS - Design FOS for ning exceeds min allowable FOS for overturning

any passive SS

Factor of safety FoSs=Fr/Fi=1.426

0
PASS EDesign |ROS forgsligling exceeds allowafile FAS for sliding
- =
1and 2

Wall geometry
Horizontal distance to centre of gravity gabion 2 Xg2 = W2 /2 =500 mm
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Vertical distance to centre of gravity gabion 2 Vg2 = h2/2 =450 mm

Weight of gabion 2 W2 = ya x W2 x h2 = 16.2 kN/m

i i i 2 =16.2 KN/m

/ Wg =500 mm

9 =450 mm

sin(g) = 537 mm
2/2) x cos(g) - )) =91 mm

of wall

using Coulomb

d) x sin(¢'ra - B)

=

H x cos(90 - o +

+ 8rd) = 0.6 KN/m
n) x Ka x H x sin(90 - o + &

Fsurch_v,f =

ents about the toe
Mo = Fsoil_h X X dh,surch =1.9 kNm/m

v,f X bv,soil + Fsurchfv,f X bv,surch =9.5k

00 1 oO< O I I

Mg = Fgabionfv,f
FoSm= Mg/ Mo =
FoSm aiow = 1.000

enirning imall ble F@S f ing
tu
=8.2 kN/m

soil_v, i = 0 kN/

Sliding force Fi =T x cos(e) - N x sin(e) = 4.7 kN/m

Sli is e + ) po.d) = 9.8 kN/m
Fagtomofisafét EES= 2031
All fadgtor ofi§8fe oW

PASS - Design FOS for sliding exceeds min allowable FOS for sliding
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Poa = 10 KN/m?

ZERS LTD
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Soil properties
Slope of retained soil B =0.0 deg

Characteristic peak shearing resistance

nce to centre of

3 mm

f=1195 mm
a1 - (W1 /2)) x sin(g))
n(a - 8rk) x (1 + (sin

using Coulomb theory

in((i)'r.k - ﬁ)

e to soi
= 4.0 kKN/m?

arge (

- o+ k) = 3.5 kN/m

Height of soil thrust resolved vertically dhsoil = H/ 3 - w1 x sin(e) = 320 mm
M 3G
i soil_v,q — Pasoi i I/m
Horizontal dist to where soil thrust acts bysoil = Wi x cos(e) - (H/3)/tan(a) = 931 mm
surch Vi = max( . ! x Sin(90k o + ork
i t =949 fhm
izofital - h,

Total vertical unfactored force Fgabion_v.q + Fsml vq t Fsurch vg = 21.5 kN/m

Fsoilfh,q = Pa,sm

=R e 8rk"11k

Force normal to base Ns = Ng x cos(e) + Tq x sin(e) = 22.0 kN/m
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STRUCTURAL CALCULATIONS: Sheet no./rev.

' GABION RETAINING WALL (RW-2) DESIGN CHECK 3
CONSULT' NG Calc. by Date Chk'd by Date App'd by Date
ENGINEERS LTD 02/17/2019

Total unfactored overturning force Mo,q = Fsoil_h,g X Oh,soil + Fsurch_hg % dh,surch = 2.7 KNm/m

Total unfactored restoring force Mgr,q = Fgabion_v.q X Xg * Fsoil_v.q X bvsoil + Fsurch_v.q X bv,surch = 11.6 KNm/m

in middle third of base

pressure to base

X kmembrane) =22.5de

sin(o - 8r.a) x (1 + V(sin(¢'r.d ¢'a - B)
) = 0.262
Pa,soil = 0.5 = 3.6 kN/m
Pomin = MiN amin = 4.0 KN/m?

Retained soil Fsoil h = Y6 X Pasoil x c0s(90 - a0 + 6r.4) = 4.7 KN/m

ure S(9- o + ) = 4
N oil v, d) = 1| k
surch_v,f = i

ax H xsin(90 - o + drq) = 0.

hsurch = 3.8 kNEn/m
Z surch_v,f bv,surch = Ak /m

m

Allowable factor of safety FoSwm_alow = 1.000
PASS - Design FOS for overturning exceeds min allowable FOS for overturning
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Sliding stability - ignore any passive pressure in front of the structure
Total horizontal force T = Fsoii_h + Fsurch h = 9.2 KN/m
T i gabion_v,f + Fsoil v + Fsureh vii = 20.9 KN/
) - N x sin(g) = 7.3 kN/m
+ N x cos(g)) x tan(Soe.

for sliding e able FOS for sliding

favourable action

avity gabion 1
vity gabion 1

ity entire gabion
= ((Wg1 x yg1) 9 =600 mm

x sin(g
+ h1/2) x 1(5) - (| + Ms t3 mm

€g

Effective Tace angle €=85

hejght of wall + 2) + x sin( = 1195 mm
ront ed gabio incl =M(Yat + h X ( w1/ 2)fix sin(e
silfig th@o @ F [ (sinft)? 5ra) < M + V(sin(llh« + J®) x siflb'-« - B)
in( x @in(a )
Active thrust due to soil Pa,soil = 0.5 x Ka x 5.4 x H? = 4.6 KN/m

Minimum surcharge (cl.4.6.3.2) Po,min = MIN(H / Hrer, 1) X Qa,min = 4.0 KN/m?
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Horizontal forces

d) = 4.9 KN/m

xceeds min allowable

N/m
Fsurch_v,f =20.9 kN/m

in(e) =
i NI cos(g)) x t;bb.d) =I16M 'E
Ss = 1.5
le factor of§saf Y 0
I — H E I H I msl Mgmyﬁeeds rllin aIIow!e Fing
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NOTES:

1. ALL DIMENSIONS HEREIN
ARE IN MILLIMETERS UNLESS
STATED OTHERWISE.

2. THESE DRAWINGS ARE TO
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3. THE CONTRACTOR MUST
CHECK ALL DIMENSION AT
SITE BEFORE COMMENCING
WORK.

4. THE CONTRACTOR IS
RESPONSIBLE FOR
PROVIDING ALL NECESSARY
TEMPORARY SUPPORT TO
THE BUILDING AND ANY
ADJACENT STRUCTURES.
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AutoCAD SHX Text
TWO LAYER 1200X1000MM & 1000X900MM GABION RETAINING WALL

AutoCAD SHX Text
ONE LAYER 900X1200MM GABION RETAINING WALL

AutoCAD SHX Text
NOTES: 1. ALL DIMENSIONS HEREIN ARE IN MILLIMETERS UNLESS STATED OTHERWISE. 2. THESE DRAWINGS ARE TO BE READ IN CONJUNCTION WITH ALL RELEVANT DESIGNER, ENGINEER OR SPECIALIST DRAWINGS AND SPECIFICATIONS. 3. THE CONTRACTOR MUST CHECK ALL DIMENSION AT SITE BEFORE COMMENCING WORK. 4. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL NECESSARY TEMPORARY SUPPORT TO THE BUILDING AND ANY ADJACENT STRUCTURES.


ELDED ME

GABION 2
ABIONS SHALL COMPL

ION SPECIFICATION

FAN COATED
NG SPECIFICATIONS:

GABIONS SHALL BE MANUFACTURED
MESH GRID BY ELECTRICALLY WELDING
STRENGTH IS TO BE 70% OF THE ULTIMAT
FACTORY ASSEMBLED WITH STAINLESS STEEL
CONNECTING SIDE PANELS AND DIAPHRAGMS
PANEL. DIAPHRAGMS ARE TO BE AT 636MM
1.58M ACROSS THE WIDTH.

N STEEL WIRE FORMED INTO A BI—=AXIAL
AT EVERY INTERSECTION. THE WELD
NGTH OF THE WIRE. GABIONS ARE TO BE
UM ONE EVERY THIRD MESH OPENING)
PANEL AND THE LID TO THE FACE

N THE UNIT AND A MAXIMUM OF

SIZE:

THE, MESH OPENINGS SHALL BE SQUARE
GRID.

AL DIMENSION OF /6.2MM ON THE

WIRE:

THE BASE, ENDS, DIAPHRAGMS AND THE
ETER WIRE FOR THE FRONT AND REAR PANELS.
—3: 1997 AND OF A TENSILE STRENGTH WITHIN

WIRE SHALL BE GALFAN COATED (95% ZN / 5% AL) IN ACCORDANCE WITH BS EN
10244—2: 2001.

GABIONS SHALL BE PROVIDED WITH LACING WIRE AND HELICAL SPIRALS FOR SITE ASSEMBLY. THE
LACING WIRE SHALL BE OF A NOMINAL WIRE DIAMETER OF 2.2MM AND THE HELICALS OF 35.00MM

(ALL IN ACCORDANCE WITH THE CORROSION PROTECTION SPECIFIED) FOR FINAL JOINTING.

NOTES:

1. ALL DIMENSIONS HEREIN
ARE IN MILLIMETERS UNLESS
STATED OTHERWISE.

2. THESE DRAWINGS ARE TO
BE READ IN CONJUNCTION
WITH ALL RELEVANT
DESIGNER, ENGINEER OR
SPECIALIST DRAWINGS AND
SPECIFICATIONS.

3. THE CONTRACTOR MUST
CHECK ALL DIMENSION AT
SITE BEFORE COMMENCING
WORK.

4. THE CONTRACTOR IS
RESPONSIBLE FOR
PROVIDING ALL NECESSARY
TEMPORARY SUPPORT TO
THE BUILDING AND ANY
ADJACENT STRUCTURES.
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AutoCAD SHX Text
GABIONS SHALL BE MANUFACTURED FROM A HARD DRAWN STEEL WIRE FORMED INTO A BI-AXIAL MESH GRID BY ELECTRICALLY WELDING THE CROSS WIRES AT EVERY INTERSECTION. THE WELD STRENGTH IS TO BE 70% OF THE ULTIMATE TENSILE STRENGTH OF THE WIRE. GABIONS ARE TO BE FACTORY ASSEMBLED WITH STAINLESS STEEL CLIPS (MINIMUM ONE EVERY THIRD MESH OPENING) CONNECTING SIDE PANELS AND DIAPHRAGMS TO THE BASE PANEL AND THE LID TO THE FACE PANEL. DIAPHRAGMS ARE TO BE AT 686MM CENTRES WITHIN THE UNIT AND A MAXIMUM OF 1.38M ACROSS THE WIDTH.

AutoCAD SHX Text
MANUFACTURE:

AutoCAD SHX Text
MESH SIZE:

AutoCAD SHX Text
THE MESH OPENINGS SHALL BE SQUARE AND OF A NOMINAL DIMENSION OF 76.2MM ON THE GRID. 

AutoCAD SHX Text
MESH WIRE: 

AutoCAD SHX Text
THE NOMINAL WIRE DIAMETER SHALL BE 3.0MM FOR THE BASE, ENDS, DIAPHRAGMS AND THE LID ON THE UPPER MOST UNIT AND A 4.0MM DIAMETER WIRE FOR THE FRONT AND REAR PANELS. ALL WIRE IS IN ACCORDANCE WITH BS EN 10218-3: 1997 AND OF A TENSILE STRENGTH WITHIN THE RANGE OF 540-770 N/MM2.

AutoCAD SHX Text
CORROSION  PROTECTION:

AutoCAD SHX Text
WIRE SHALL BE GALFAN COATED (95% ZN / 5% AL) IN ACCORDANCE WITH BS EN 10244-2: 2001.

AutoCAD SHX Text
JOINTING: 

AutoCAD SHX Text
GABIONS SHALL BE PROVIDED WITH LACING WIRE AND HELICAL SPIRALS FOR SITE ASSEMBLY. THE LACING WIRE SHALL BE OF A NOMINAL WIRE DIAMETER OF 2.2MM AND THE HELICALS OF 3.00MM (ALL IN ACCORDANCE WITH THE CORROSION PROTECTION SPECIFIED) FOR FINAL JOINTING. 

AutoCAD SHX Text
ROCKFILL: 

AutoCAD SHX Text
GABION FILL SHALL BE A HARD DURABLE AND NON FROST SUSCEPTIBLE (ROCK OR STONE TYPE) HAVING A MINIMUM DIMENSION OF NOT LESS THAN THE MESH OPENING AND A MAXIMUM DIMENSION OF 200MM

AutoCAD SHX Text
CONSTRUCTION: 

AutoCAD SHX Text
ALL ROCK FILL SHALL BE PACKED TIGHTLY TO MINIMIZE VOIDS AND THE ROCK FILL ON THE EXPOSED FACE OF THE GABION IS TO BE HAND PACKED. CORNER BRACING TIES 2 PER FACE AND REAR CELL AT MID HEIGHT ON 686MM HIGH UNITS AND AT 4 PER FACE AND REAR CELL AT THIRD HEIGHTS ON 1M HIGH UNITS. ADJACENT UNITS ARE TO BE JOINTED WITH HELICAL SPIRALS ON THE VERTICAL JOINTS AND LACED ON THE HORIZONTAL JOINTS AT THE FRONT AND REAR OF COURSED JOINTS. UNITS SHALL BE FILLED SUCH THAT THE MESH BASE OF THE UNIT ABOVE BEARS DOWN ONTO THE ROCK FILL. THE LID SHALL BE WIRED DOWN ON ALL JOINTS AND ACROSS THE DIAPHRAGMS.

AutoCAD SHX Text
NOTES: 1. ALL DIMENSIONS HEREIN ARE IN MILLIMETERS UNLESS STATED OTHERWISE. 2. THESE DRAWINGS ARE TO BE READ IN CONJUNCTION WITH ALL RELEVANT DESIGNER, ENGINEER OR SPECIALIST DRAWINGS AND SPECIFICATIONS. 3. THE CONTRACTOR MUST CHECK ALL DIMENSION AT SITE BEFORE COMMENCING WORK. 4. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL NECESSARY TEMPORARY SUPPORT TO THE BUILDING AND ANY ADJACENT STRUCTURES.
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