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Abstract

Recent advances in Civil engineering lead various new construction technologies. A gabion
wall is a novel form of retaining wall that has gained a lot of popularity recently due to its advantages
over traditional retaining walls. i.e. fast construction, flexibility, use of local materials, etc.

Present work contents details of Gabion wall, analysis and design of three conventional walls
i.e. Rubble masonry, Cantilever, counterfort and Gabion wall, from case study project, having
common given input data. It further contains a cost analysis of four types of retaining walls.
The result shows that Gabion wall is one of the economic alternatives as compared with other
conventional retaining walls.
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2.1 dferre died faawor-
g & dR AT g IS w7 ¥ G

gU 9 fCavcs TaANIHe MHR & dR SiTel
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3. 1 Gabion box

r
2. 2 Hexagonal opening of mesh.
2.2 O1gs IS drad @t faerwand:-
P) IRR HI — ATT A4 99 © forw
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Table 1- Gabion box wire specifications [6]

Selvedge / Edge
Parameter Mesh wire i Lacing wire Test Standard
wire
Dia. (mm) 2.70 3.40 2.20 EN 10223-3
BS 1052
Tolerance (mm) + 0.06 +0.07 + 0.06 IS 4826
Zinc coating (gms./Sgm) 245 Min. 265 Min. 230 Min. EN 10244-2 ASTM
Dia. (mm) 3.0 3.90 2.20 A 641
Tolerance (mm) + 0.07 + 0.1 + 0.06
Zinc coating (gms./Sgm) 270 Min. 275 Min. 230 Min.
Dia. (mm) 3.40 4.40 2.20
Tolerance (mm) + 0.07 + 0.1 + 0.06
Zinc coating (gms./Sgm) 265 Min. 290 Min. 230 Min.
. Flaking or cracking should on rubbing with bare EN 10244-2
Zinc Adherence .
fingers.
Elongation (%) 10 Min EN 10223-3

Table 2- Gabion mesh opening size [6]

D
Mesh Type (mm) (mm) Tolerance for D Mesh Wire Diameter (mm)
mm
60 x 80 60 (+16% to -4%) 2.20, 2.70
80 x 100 80 (+16% to -4%) 2.70, 3.00
100 x 120 100 (+16% to -4%) 2.70, 3.00

Table 3- Gabion Box Sizes & Tolerance [6]

L(m) W(m) H(m) Diaphragm nos. Tolerance Standard
2 1 1 1
3 1 1 2
4 1 1 3
2 1 0.5 1
3 1 0.5 2 +/- 5% ASTM A975
4 1 0.5 3
2 1 0.3 1
3 1 0.3 2
4 1 0.3 3
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Table 4- Specification for stone used in Gabion [5, 6]

Gabion height Predominant stone Size =~ Minimum stone size = Maximum stone size
(mm) (mm) (mm)
300, 450,900 mm Basket 100 to 200 100 230
150,230,300 mm mattress 75 to 150 75 175

) TR — TRl & JIRIRId SMeR &I AROY 4 H FAHSIRT T4 7 |

2.3 TBU @ Tdeor :

ii)
iii)

iv)

fege R fA=forRaa wieror fhu o € |

TR W Tl GRIE0T — Afdae TR T=Id1 9= I BS EN 10223—3 [17], ASTM A641 [18]
3R 1S 16014 [11] H FHSIAT AT & | T=IAT AThd & URIE0T & fofg I 1Y IS Disdd &
THElN BR I T 1.2 HIeX FdIg BT U AR BT AT Bl Sl & | WId & aR bl a3
9IRke @1 AT 350 W 500 THAUIY &1 AT H 2 |

S BIfST — NI HY IR BT ST I 99 & forv i & Ay «ifvd fear S 2
i dIfeT faavor IRl 1 § T9=mar T 2

Rt BT — AT F2 TR @ 57 F g9 & forv NIRN & arr g e sar 21
YR PIST B AelS BT TR & i ST A I Y T3 Ths IR AT I 2 |
Y R TR € — A & (T # U A9 TSR Javelt & At UTM &1 ST R

AT 7 R TARA <X fhar Sdr 81 39 wRIern &7 fdaver MORTH—2500 [19] #

AT AT B | STl & T=Ia] GRIETOT B WIHbR AT &I ARl 5 H FHemar 737 2 |
Table 5- Strength of wire mesh. [7]

Opening Size 100x120 80x100 60x80

Coating A B A B A B

Wire mesh Diameter mm 2.70 3.00 270 3.00 2.70 2.20 2.20
Punching strength kN 17.8 1958 17.8 26.7 21.36 17.8 17.8
Tensile strength perpendicular to twist 15.5 205 155 265 20.5 13.0 13.0
Tensile strength parallel to twist kN/m 32.0 40.0 320 510 42.5 335 34.0

v)

A- Zinc Coating, B-Zinc +PVC coating
YT IR G e — AT WY R U T U AT IUBGROT BT SUANT B fhAT STl
211 s dea i wior iR 79 & ) fhaRI «R a9y UaRT oraverr 8l 81 59
TR0 BT fdarer MORTH—2500 # ST 4T © | UfT e &1 Wiard A areft 5 #
qaTg TS B |

2.4 dfee dar & ferdAfor awor -

1)

ot Tifeas R fFr=faRaa a=on § omr 9¢ |
T—aqdb-a! oiid, 2) fSTTe &R S, 3) BISS¥H &I daNl, 4) fheer Falrr a7 fihee
TCH, 5) 9T AT, 6) IITF BT IGAT IR WRAT, 7) dHBleiT
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S
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fera1. 3 Gabion box connection details IRER @1 SaR g8 ol © | =foRad e

— TOP WIDTH < Ol fageryor iR &SI # SUANT fhar Sl
iz T g WEe ¥ T AT T B

\ BACK FILL
i

HEIGHT
VERTICAL LIFT ———=|
1,1.50R2M

OPTIONAL GABION
MATTRESS FOR
SCOUR PROTECTION

TSR
EMBEDMENT

BASE WIDTH

DOUBLE LOOP

LACING WIRE

SINGLE LOOP

EDGE WIRE

23, 4 Typical cross section of Gabion wall

f2191.6 - Bank erosion at Ordinance factory, Kirki, Pune

Length of Wall - 125 Rmt

Maximum RL - 99.800 (Bridge Bottom)
Minimum RL - 91.425

Maximum Height - 8.375 m

Backfill material- Black cotton Soil
Foundation Strata- Soft Rock

e Pl : 39 eI H, SURRH dlgc P oIt |ed
for31-5 Actual Gabion wall at site RrpRd) daR, WEe I TS U T ST
SIRRh I <Rl &1 fageryor ik fSors

S e
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PRD, NG HAFK DI [HATBYY  GAR,
Bl TR, HI¥SIBIC AR AR AT

AR &7 oI T BT 2 |
3.1 Rerar fagcivor sk fEomse fafer-

TS HAMRI B THATHYT SR, SR
bfeeldR TR, IR FERBIE AR oz
gfsharg fhedl A1 AR fSSTee urcywiD
[9] ® UlE S WAkl B daR & feSmgfH
P foIv YR AM® Bl 456—2000 [10] BT
SUART far Sirar & | feg daR feoig #
THATHYY] SR & FAM © | AR B ReRar
% qouied # A= Sl @ enfia e
ST 8, 9N fb emeR wR fder T (Sliding
check at the base), € ¥ UeTedT (Overturning
check about toe), 3R #a @1 AL BT ™R
fawerar (Base pressure Check) | fE1 & 19 @1
SirE XAl & gedl <@ Rigid & MER W
B SR B, R AP gRT Ay U Al @1
STINT godl & T4 & JAi & R & forg
foram Simar & | faweyor & SRM SUART {3y 7Y
g1 Sel arvll 6 # fw@my v F
3.2 Rerar sia-

il R R afa & fog a1 smavas
ST SN IR R e (Sliding check
at the base), €1 U UefedT (Overturning check

about toe), 3R g &I LT BT SRR fABerar
(Base pressure Check) forar Sirar g | sfifterrgs
B AR U A D ol TAD THR Bl
RefT dfct @1 faveryor of IR fhar Sar 2 |
q Sifa gRUIM T 91y MU € |

i) Overturning check about toe

dhithel S & UTed gl & Q19 & HIRO],
Sl U Yefel €1 39 IRE B SIcHR D Rl
el BRP [10] & w9 H @ AT ST FAHT
21 A Sifg aRomd 3R §aTg 17 § |
FS (OT) =X Mg/ Z Mg >=1.55
Where, FS (OT) = Safety factor against over-
turning,
> Mg = Summation of a resisting moment
about toe,
> Mg = Summation of overturning moment
about toe.

ii) Sliding check at the base

The safety factor against sliding at the base may
be expressed as [10]

FS (sliding) =) Fr /> Fp>=1.5

Where, FS (sliding) = Safety factor against slid-
ing at the base,

> Fr = Summation of resisting forces against
sliding

> Fp= Summation of forces causing sliding at
the base

Table 6- Input data values used for analysis of walls

Parameter Value Parameter Value
Backfill Unit weight, retained fill, 18 kN/m3 | Unit weight of concrete (yc) 25
foundation soil (y) kN/m3
Angle of internal friction of backfill 30° Depth of embedment of foundation 0.90 m
(4) (D)
Height of the wall (H) 9.30 m Bearing capacity of foundation soil 500
(SBC) kN/m?2

Ka = Rankin’s coefficient of active earth pressure
=1-sing /1 + sing
Pa= Active force of retained soil = 0.5 Ka y
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iii) Base pressure Check:- —topas

SHAER 9 IR B AR Toid gRT AL
qeh UMW BIAT & | IE @ R i D <l
T fpan iR Rer U <gAaw &ar 81 B

410

QRIS FET & I B BT ARY |

The safety factor against bearing capacity is de-
fined as [10]

FS (bearing) = q, / qmax >= 3.0

LS

Where, FS = Factor of Safety against bearing = =
capacity failure, ¥ < k=
qu = Ultimate bearing capacity of the founda- fer31-8 RCC Cantilever wall
tion soil +— 20
Jmax= Maximum pressure at base of the wall
e=Eccentricity of resultant force at base
= B/2—ZMR - Z MO / (W1+W2) <= B/6 for no
tension case. g
= ﬂ;‘%‘_
:.
I )
~ 075 o3 —5.45 !
241, 9 Counterfort wall
3
W2 =l T
L 8
Z po—
3.00 §
—1.50 1 20— = o o g
/
A
3| ToE LE 45 HEEL HEEL — -
&.20
=
213 7 Rubble masonry wall —L T

a1 10 Gabion wall
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AR 8 T IR YBR &I SIdRI: Rubble Masonry, RCC Cantilever,RCC Counterfort, Gabion

IR & forw gfy =T fex @Y g 3R g ' % RA=dr o <widy 21 -1 9 9w

SIIRI B ANTd BT el fawrd € |
{8 - Per running meter cost and percentage variation of walls

Rubble Masonry | RCC Cantilever [ RCC Counterfort Gabion Wall

Cost (Rs/Rmt) | 54,172 83,467 59,961 54,156
% variation 0.03 54.12 10.72 0
Cost Comparision of Walls (Rs)
100000
80000
60000
40000
20000
0
2 & & . o<'
= & O N
Q_\) XN "3’ CD%
(;b(\ QOOQ

f213-11 Cost comparison ofAll four walls

5 3UABR:—

39 ey o fefoRaa fosps el S I B—

ar & AT arra afa AT flex IRAT TR (%) § HA: 54172 BU, 83467 U,
59961 $UY 3IR 54156 TUU &, AR 39 <RI # gfoerd g fA=iam swae: 0.3 Ufer,
54.12 U, 10.72 UfRT iR 9.56 e & | S8 T <Iefdl o, fob fdes dfer Hisgat
Arge o forv e oot fhwhrdl fddey B |

TS HAFRI Bl [HATHYIT SR, AR AT SR & 419 1T AR Bl w4 (0.3 wifcrerd)
2| BTerifd e ARt @1 gHa T, Tl iR W wu § g arEll & ST
@ BRI TN fHar SO | Afed R 3= uRIR$ UeR a1 RefH1 <Rt & fog ua
oITTe 9Tl fdehey €, difes I8 goflol Pl Saeyehdr el gidl 2 3R ufd faq weie fmior
AT &Y qrereil & 991 AR 991-™1 ST FobdT € | A9 dfcl dIevTs drell SIiTel & folu
A IUYTH © [0 Gox UBTS! &3, Tal IT Arell fbe a7fa |
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