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f¢' = 280 ksc, fy = 4,000 ksc

- DELELOPMENT LENGTH (mm.), Ld LAP SPLICE (mm.), Lp

SIZE TENSION ToP HOOK COMP. TENSION ToP COMP.
DB10 300 400 200 200 400 500 300
DB12 350 500 250 250 500 650 350
DB16 500 650 300 300 650 850 500
DB20 600 800 400 400 800 1,050 600
DB25 1,000 1,300 500 500 1,300 1,700 750
DB28 1,150 1,500 550 550 1,500 1,950 850
DB32 1,600 2,100 650 650 2,100 2,750 950

f¢' = 280 ksc, fy = 5,000 ksc

- DELELOPMENT LENGTH (mm.), Ld LAP SPLICE (mm.), Lp

SIZE TENSION ToP HOOK COMP. TENSION ToP COMP.
DB10 375 500 250 250 500 650 375
DB12 450 625 315 35 625 815 450
DB16 625 815 375 375 815 1,050 625
DB20 750 1,000 500 500 1,000 1,300 750
DB25 1,250 1,650 625 625 1,650 2,150 950
DB28 1,450 1,900 700 700 1,900 2,500 1,100
DB32 2,000 2,650 815 815 2,650 3,450 1,200

wnewy : Wwnsalilandednresey
fc' = 180 ksc AOAIE 1.25
fc' = 210 ksc ARIAIE 1.15
fc' = 240 ksc MY 1.08

1R (fc') uen: wdewnnm 280
fc' = 320 ksc AOAAON 0.94 | fc'
fc' = 350 ksc ARINN 0.89 | fc'
fc' = 380 ksc AOINN 0.86 | fc'

nn/ma. gL, lﬁqmn'w'lmad
400 ksc AOIAY 0.84
450 ksc AOIAIE 0.79
500 ksc AMIATY 0.75
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180° HOOK 90° HOOK < 4
BAR D N
SIZE (mm.) 6 J ¢ J
RBY 55 110 73 120 150
DB10 ) 120 80 130 160 | ek . . .
1) medmudne@unedPitkadu uenamimnayeenuin
DB12 75 130 99 160 200 . Ru——
DB16 100 160 132 20 260 awfimaliduedla
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DB25 150 240 200 320 400 aveygy el
DB28 225 330 281 380 480
DB32 255 370 319 430 550
Mu“mm Mﬂﬂ‘mn
(HOOKS FOR STIRRUP AND TIE)
- . ” .- e 9999 90 BN 1898 135 W
(90" HOOK) (135° HOOK)
SIZE (mm.) 6 J ¢ J
(mm.) (mm.) (mm.) (mm.) " H’ll
RB6 2% 40 60 50 5
RBY 3 60 80 70 65 ®f I,
DB10 0 70 90 80 75 b ¥y
DB12 50 80 110 100 9 &
DB16 85 100 150 130 120 ‘
DB20 120 260 320 180 170
DB25 150 320 400 230 210
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DESIGN AND SPECIAL PROVISION FOR GABION WALL 5. DESIGN CONSIDERATIONS

1. GENERAL DESCRIPTIONS
GABIONS ARE LARGE CAGES OR BASKETS USUALLY OF STEEL WIRE MESH, RECTANGULAR IN SHAPE, FILLED
WITH STONE AND USE TO BUILD RETAINING WALLS, REVETMENTS AND ANTI-EROSION WORKS. A FILTER LAYER,
TODAY OFTEN A GEOTEXTILE, IS PLACED BETWEEN THE GABIONS AND THE BACKFILL IF THERE IS A DANGER
OF SOIL PARTICLES BEING WASHED OUT THROUGH THE ROCK FILL BY SEEPAGE OR WAVE ACTION.
2. ADVANTAGES OF GABION WALL
GABION WALL MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PROJECTS:
2.1 FLEXIBILITY: GABIONS CONFORM TO DIFFICULT SITE GEOMETRY AND CAN ADJUST TO DIFFERENTIAL
SETTLEMENT AND LATERAL MOVEMENT.
2.2 PERMEABILITY: PREVENTS THE BUILD UP OF WATER PRESSURE. ALLOWS THE CONSTRUCTION OF
HIGH—CAPACITY DRAINAGE SYSTEMS.
2.3 LOW LEVEL OF WORK SKILL REQUIRED: TRAINING OF UNSKILLED LABOR IS POSSIBLE WITHIN A SHORT TIME.
2.4 LOW COST: MINIMAL TRANSPORTATION COST WHERE LOCAL ROCK FILL CAN BE USED. SPEEDY
CONSTRUCTION.
3. MATERIALS
3.1 HEXAGONAL WOVEN WIRE MESH
THE NETTING IS MECHANICALLY WOVEN IN A CONTINUOUS SHEET, TO FORM A HEXAGONAL MESH WHICH
CAN STRETCH OR CONTRACT IN TWO DIRECTIONS IN ITS OWN PLANE SO THAT A RECTANGULAR WIRE MESH BOX
FILLED WITH QUARRIED STONE OR RIVER SHINGLE CAN DEFORM IN ANY DIRECTION.
4. CORROSION AND DAMAGE OF GABIONS
IN THE USE OF GABIONS THE FOLLOWING MATTERS SHOULD BE CONSIDERED.
4.1 GALVANIZED WIRE. HEXAGONAL WOVEN MESH GABIONS SHOULD BE MADE FROM WIRE GALVANIZED
TO BS 443 STANDARD. GALVANIZED GABIONS MAY BE USED WHERE THE EXPECTED LIFE TO THE
GALVANIZED WIRE IS SUFFICIENT FOR THE INTENDED LIFE OF THE STRUCTURE. GENERALLY, GALVANIZED WIRE

5.1 WALL GEOMETRY
TYPICAL CROSS SECTION OF GABION WALLS ARE SHOWN IN FIGURE 1 DEPENDING ON THE PROPERTIES
AND THE SLOPE OF THE BACKFILL, THE BASE OF A GABION WALL MAY RANGE FROM 50 TO 90% OF ITS
HEIGHT. IT IS COMMON PRACTICE TO TILT THE WALL BACKWARD AT AN ANGLE OF ABOUT 6° (1:10) TO
INCREASE WALL STABILITY. HIGH WALLS MAY REQUIRE A CONCRETE FOOTING, BUT IN GENERAL ONLY LITTLE
FOUNDATION PREPARATION NEEDS TO BE DONE. THE CHOICE OF EITHER BATTERED OR STEPPED FACES
RESTS WITH DESIGNER; STEPPED FACE RECOMMENDED IF WALL IS MORE THAN 3.00 M HIGH.

IS USED FOR NORMAL ENVIRONMENT WHERE THE EFFECT OF WATER OR ACID SOIL IS NOT MUCH. (A) BATTERED FACE (B) STEPPED FACE
IF THE CONDITIONS ARE AGGRESSIVE TO THE GALVANIZED WIRE COATING, THE USE OF GALFAN COATED
WIRE (ALU=ZINC) OR POLYVINYL CHLORIDE (PVC) COATED WIRE SHOULD BE CONSIDERED. FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL

4.2 GALFAN COATED WIRE. THE GALFAN COATING HAS MORE CORROSION RESISTANCE THAN NORMAL
GALVANIZED COATED OF AROUND 3 — 5 TIMES. THIS COATING COMPOSITE CONSISTS OF ALUMINIUM
(5%) AND ZINC (95%) AND SHALL HAVE SPECIFICATION ACCORDING TO ASTM A856/A 856M—98.
GALFAN COATED WIRE WILL BE USED FOR SEVERE CONDITION SUCH AS RIVERBANK OR WHERE THE EXTRA LIFETIME
OF COATING IS REQUIRED.

4.3 PVC COATED WIRE. THE PVC COATING SHOULD CONFORM TO BS 4102. THE RADIAL THICKNESS OF
THE COATING APPLIED TO THE GALVANIZED WIRE CORE SHOULD BE A MINIMUM OF 0.25 MM. THE PVC
SHOULD BE SUFFICIENTLY BONDED TO THE GALVANIZED WIRE CORE TO PREVENT A CAPILLARY FLOW OF WATER

5.2 UNIT WEIGHT OF ROCK—FILLED GABIONS
THE UNIT WEIGHT OF ROCK—FILLED GABIONS IS ABOUT TWO—THIRDS OF THE UNIT WEIGHT OF THE ROCK SOLIDS.
THIS MEANS THAT THE USE OF TYPICAL HARD LIMESTONE OR GRANITE RESULTS IN A FILL WEIGHT OF ABOUT 17
KN/CU.M. OTHER TYPICAL VALUE OF ROCK AS SHOWN IN TABLE 1.

5.3 DESIGN PARAMETERS

SEE TABLE 2
BETWEEN THE WIRE AND THE PVC COATING LEADING TO CORROSION. THE CONDITION SUITED FOR PVC
COATED GABION IS SEVERE CONDITION SUCH AS RIVERBANK AND WHERE HIGH CORROSION SOIL (ACID
SOIL) OR WATER IS FOUND.
4.4 DAMAGE BY ABRASION. GALVANIZED, GALFAN AND PVC COATED WIRE MAY BE DAMAGED BY
ABRASION, BY MOVING SHINGLE IN RIVER BEDS AND ON COASTAL FORESHORES. IN MOUNTAIN RIVERS,
WHERE THE HEAVY WATERBORNE MATERIAL USUALLY TRAVELS ALONG THE BED, GALFAN AND PVC GABION
MESH HAS BEEN SATISFACTORY IN THE CONSTRUCTION OF RIVER WALLS WITH VERTICAL WATER FACES BUT
ANTI-SCOUR APRONS WITH HORIZONTAL SURFACES SHOULD BE AVOIDED. GALVANIZED MESH IS MORE
EASILY ABRADED IN THESE SITUATIONS.
4.5 ON COASTAL FORESHORES, PVC COATED GABIONS ARE UNSATISFACTORY WHERE LARGE SHINGLE, OR
HEAVY ABRASIVE MATERIAL, IS LIKELY TO BE THROWN AGAINST, OR, WASHED OVER THE STRUCTURE BY
WAVE ACTION. HOWEVER, IN THIS EXTREME CONDITION THE PVC—GALFAN COATED GABION IS MORE
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5.4 DESIGN
5.4.1 GENERAL
GABION WALLS SHOULD BE DESIGNED ON THE SAME PRINCIPLE AS A GRAVITY MASS WALL, NO
ALLOWANCE BEING MADE FOR THE STRENGTH OR MASS OF THE WIRE MESH.

TABLE 1 TYPICAL UNIT WEIGHT OF ROCK-FILLED IN GABION BASKET

TYPE OF ROCK UNIT WEIGHT (KN/CU.M)
BASALT 29
GRANITE 26
HARD LIMESTONE 26
TRACHYTES 25
SANDSTONE 23
SOFT LIMESTONE 22

TABLE 2 SUMMARY OF DESIGN PARAMETERS

MATERIALS UNIT WEIGHT (KN/CU.M) ANGLE OF 'N(TDET;';AL s COHESION (KPA)
SELECTED BACKFILL 20.00 32.00 0.00

FOUNDATION 20.00 30.00 0.00

ROCK—FILLED 25.00 - -

5.4.2 EQUILIBRIUM OF THE WALL

THE RETAINED SOIL WILL EXERT ACTIVE PRESSURE OVER THE ENTIRE WALL HEIGHT, BUT WITH NO

HYDROSTATIC PRESSURE.

THE CROSS SECTION OF A GABION WALL, AS A MASS GRAVITY STRUCTURE, SHOULD BE

PROPORTIONED SO THAT THE RESULTANT FORCE AT ANY HORIZONTAL SECTION LIES WITHIN THE

MIDDLE THIRD OF THAT SECTION. THE THRUST EXERTED BY THE BACKFILL ON A GABION WALL

ACTS AT THE PERPENDICULAR TO THE WALL. THIS ANGLE CAN BE ASSUMED TO EQUAL THE DESIGN

VALUE OF EFFECTIVE ANGLE OF SHEARING RESISTANCE DUE TO THE ROUGHNESS OF THE GABION

SURFACE, WHICH MAY BE ASSUMED TO BE A SOIL TO SOIL FRICTION SURFACE.

WHEN RETAINED SOIL IS SUPPORT BY A HEEL TO THE WALL THE SOIL MAY BE ASSUMED TO BE A

PART OF THE WALL AND THE DESIGN ASSUMES A VIRTUAL VERTICAL REAR FACE.

WHEN CALCULATING THE RESISTANCE AGAINST SLIDING FORWARD THE ANGLE OF FRICTION SHOULD

BE TAKEN AS THAT OF THE FOUNDATION SOIL AND NOT AS THAT BETWEEN STONE RUBBLE AND

THE SOIL. THE ANGLE OF FRICTION BETWEEN THE BASE OF GABION WALL AND GRANULAR SOIL MAY

BE ASSUME 0.9 TIMES THE ANGLE OF INTERNAL FRICTION OF SOIL. THE GABION WALL CAN BE

BUILT ON A SLOPED FOUNDATION TO INCREASE THIS RESISTANCE.

WHEN CALCULATING THE MAXIMUM PRESSURE AT THE BASE OF GABION WALL MUST BE LESS THAN

THE ANTICIPATED BEARING CAPACITY OF THE SOIL UNDER THE WALL.

5.4.3 DESIGN ASSUMPTIONS

5.4.3.1 STEPPED FACE WALL WITH HORIZONTAL BACKFILL

5.4.3.2 BACKFILL MATERIAL BEHIND GABION WALL IS COHESIONLESS SOIL

5.4.3.3 NO GROUNDWATER ACTING BEHIND THE WALL (FREE DRAINAGE) IN THE CASE OF GABION
WALL LOCATED IN THE ARID REGION OF SIDE SLOPE.

5.4.3.4 ASSUME DRAWDOWN CONDITION FROM UPPERMOST TO THE HEEL OF GABION WALL IN THE
CASE OF GABION WALL LOCATED IN THE SIDE SLOPE AND ADJACENT WITH WATERFRONT

5.5 CALCULATIONS

5.5.1 ACTIVE EARTH PRESSURE, KA

5.5.2 STABILITY AGAINST SLIDING (FS—SLIDING)

5.5.3 STABILITY AGAINST OVERTURNING (FS—OVERTURNING)
5.5.4 BEARING CAPACITY OF FOUNDATION (Q—ALLOWABLE)
5.5.5 OVERALL STABILITY (FS—OVERALL)

5.6 MINIMUM FACTOR OF SAFETY

5.6.1 STABILITY AGAINST SLIDING SHALL NOT BE LESS THAN 1.50.

5.6.2 STABILITY AGAINST OVERTURNING SHALL NOT BE LESS THAN 1.50.
5.6.3 BEARING CAPACITY OF FOUNDATION SHALL NOT BE LESS THAN 3.00.
5.6.4 OVERALL STABILITY SHALL NOT BE LESS THAN 1.30.

6. CONSTRUCTIONS
6.1 POSITIONING CAGES

EMPTY CAGE MAY BE PLACED SINGLY OR JOINED TOGETHER IN GROUPS. WOVEN WIRE MESH
GABIONS MAY BE STRETCHED WITH A SMALL WINCH BEFORE THEY ARE WIRED TO ADJACENT UNITS
THAT HAVE ALREADY BEEN FILLED. UNDERWATER GABIONS, BY THEIR NATURE, ARE PRE—FILLED
BEFORE THEY ARE PLACED BY CRANE.

THE CAGES SHOULD BE TIGHTLY FILLED WITH SOME OVERFILLING TO ALLOW FOR SUBSEQUENT
SETTLEMENT. HORIZONTAL INTERNAL BRACING WIRES SHOULD BE FITTED BETWEEN THE OUTER AND
INNER FACES AT 0.33 M CENTRES GABIONS WHICH ARE DEEPER THAN 500 MM. WHEN FILLED, THE
GABIONS LIDS SHOULD BE PROPERLY CLOSED WITHOUT GAPS, AND WIRED DOWN. THE VERTICAL
JOINTS BETWEEN INDIVIDUAL UNITS SHOULD BE STAGGERED IN ADJACENT COURSES, TO GIVE A
BETTER APPEARANCE AND TO PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES.

CURVES AND ANGLES IN THE FACE OF THE STRUCTURE MAY BE FORMED BY CUTTING AND FOLDING

THE WIRE MESH TO MAKE SPECIALLY SHAPED UNITS.

6.2 MARINE APPLICATIONS

WHERE GABIONS ARE SUBJECTED WAVE ACTION, THERE SHOULD BE A MINIMAL AMOUNT OF MOVEMENT OF

THE STONE FILLING INSIDE THE BASKETS. THE FILLING SHOULD BE TIGHTLY PACKED AND THE WIRE MESH

SHOULD TAUT. IT IS GOOD PRACTICE TO OPEN THE BASKETS AFTER A FEW TIDES HAVE PASSES THROUGH
THE WORK AND TO ADD STONE TO MAKE GOOD ANY SETTLEMENT THAT HAS OCCURRED IN THE FILLING. ANY
LOOSE STONE LEFT OVER AFTER CONSTRUCTION SHOULD BE REMOVED AND NOT LEFT ON THE FORESHORE.

6.3 OTHER ENVIRONMENTS

WHEN WATER QUALITY IS IN DOUBT (PH BELOW 6 OR GREATER THAN 12) OR WHERE HIGH CONCENTRATION

OF ORGANIC ACIDS MAY BE PRESENT, USE OF PVC (POLYVINYL CHRORIDE) COATED GABIONS IS
RECOMMENDED.
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7. SUBMISSION
THESE RECOMMENDED DRAWINGS SHALL BE USED ONLY AS THE GUIDELINE FOR THE DESIGN OF GABION
WALL. THE CONTRACTOR FOR THE GABION WALL SYSTEM SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS
AND SHOP DRAWINGS TO ENGINEER FOR REVIEW AND APPROVAL BEFORE BEGINNING OF THE
CONSTRUCTION OF THE GABION WALL. THE SUBMITTED SHOP DRAWINGS SHALL COMPLY WITH THE DESIGN
PLANS, AND INCLUDE ALL DETAILS, DIMENSIONS, QUANTITIES AND ANY INFORMATION REQUIRED TO LAY OUT
AND CONSTRUCT THE WALL. THE INFORMATION SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING:
7.1 PLAN DRAWING FOR EACH WALL
7.2 TYPICAL CROSS SECTION DRAWING FOR EACH WALL
7.3 DETAIL FOR CONSTRUCTION
7.4 GEOTECHNICAL AND SOIL INVESTIGATION REPORT
7.5 DESIGN REPORT
7.6 MATERIAL SPECIFICATIONS
7.7 SUMMARY OF LABORATORY TESTING AS INDICATED IN 7.6

MATERIAL SPECIFICATIONS OF GABION

1. GENERAL NOTES
GABIONS SHALL BE MESH TYPE "8" WOVEN HEAVILY ZINC OR GALFAN COATED (WITH OR WITHOUT PVC)
WIRE MESH BOXES OF DIMENSIONS IN ACCORDING WITH ASTM A975.
ALL MATERIAL SUPPLIED MUST BE ACCOMPANIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY
FOR QUALITY CONTROL AND QUALITY MANAGEMENT PURPOSES. THE MATERIAL SHALL BE SOURCED FROM AN
ISO 9001 CERTIFIED FACTORY.
ALL MATERIAL SHALL BE SOURCED FROM A MANUFACTURER WHO HAS AN INTERNATIONALLY ACCEPTED
PRODUCT / SYSTEM CERTIFICATION, WHICH ANALYZES ALL ASPECTS OF THE PRODUCT / SYSTEM INCLUDING:
1.1 DESICGN
1.2 INSTALLATION
1.3 MAINTENANCE AND REPAIR, AND
1.4 DURABILITY

2. BOX SIZES

GABIONS SHALL BE MECHANICALLY PRE—FABRICATED IN SUCH A MANNER THAT THE SIDES, ENDS, LIDS AND
DIAPHRAGMS CAN BE ASSEMBLED AT THE CONSTRUCTION SITE INTO RECTANGULAR BASKETS OF THE
STANDARD SIZES AS SPECIFIED IN TABLE 3 OR AS SPECIFIED IN THE CONTRACT DRAWINGS.

TABLE 3 TYPICAL STANDARD SIZE OF GABION

MESH TYPE "g"
LENGTH, L (M) 1.00, 1.50, 2.00 and 3.00
WIDTH, W (M) 1.00
DEPTH, D (M) 0.50 AND 1.00
DIAPHRAGM SPACING (M) EVERY 1.00

ALL GABION DIMENSIONS FOR THE ABOVE STANDARD SIZES SHALL BE WITHIN A TOLERANCE LIMIT OF =
5.00% OF THE REQUIRED NOMINAL SIZE.

THE BOXES SHALL BE DIVIDED BY DIAPHRAGMS INTO CELLS OF ONE METER LENGTH, EXCEPT FOR THE 1.5M
LENGTH BOX SIZE WHICH MAY HAVE NO DIAPHRAGM ATTACHED.

3. WIRE DIAMETER AND STRENGTH
ALL STEEL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING

CONSTRUCTION SHALL BE ACCORDING TO EN10223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED IN
THE TABLE 4.
TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE

YIELD TENSILE STRENGTH
TYPE OF WIRE WIRE DIAMETER (MM) | TOLERANCE (MM) (KG/SQ.MM)
LACING 2.20 + 0.06 238
BODY 2.70 + 0.08 238
SELVEDGE 3.40 + 0.10 238

4. WIRE COATING
ALL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL BE HEAVILY GALVANIZED WITH ZINC OR GALFAN (5% AL — ZINC). IN ADDITIONAL, THE

PVC CAN BE USED WHEN SPECIFIED TO BE ADDITIONAL COATING TO THE ZINC OR GALFAN WIRE. THE
COATING TYPE SHALL BE AS SPECIFIED IN THE CONTRACT DRAWINGS. IF NO COATING TYPE SPECIFIED, THEN

THE NORMAL ZINC COATING WILL BE USED.
FOR ZINC COATING, THE COATING SHALL MEET OR EXCEED EN 10244 — 2 CLASS A WITH THE MINIMUM
MASS OF THE ZINC AS SPECIFIED IN TABLE 5

TABLE 5 MINIMUM WEIGHT OF ZINC COATING
DIAMETER OF WIRE (MM) WEIGHT OF ZINC COATING (G/SQ.M)

2.20 230
2.70 245
3.40 265

FOR GALFAN (5% AL — ZINC) COATING, THE COATING SHALL MEET OR EXCEED ASTM A 856/A 856M — 98

CLASS 100 WITH THE MINIMUM MASS OF COATING NOT LESS THAN 305 G/SQ.M. THE CHEMICAL

COMPOSITE OF THE GALFAN COATING SHALL BE CONSISTED OF 5% ALUMINUM AND 95% ZINC

APPROXIMATELY BY WEIGHT. THE ACCEPTED LEVEL OF ALUMINUM IN THE COATING SHALL BE BETWEEN 4.5% TO 9%.
THE ADHESION OF THE ZINC OR GALFAN COATING TO THE WIRE SHALL BE SUCH THAT WHEN THE WIRE IS

WRAPPED SIX TIMES AROUND A FOUR WIRE DIAMETER SIZE MANDREL, IT SHALL NOT FLAKE OR CRACK TO SUCH
AN EXTENT THAT ANY COATING CAN BE REMOVED.

FOR PVC ADDITIONAL COATING, THE POLYVINYL CHLORIDE (PVC) SHALL HAVE EXTRUDED ONTO THE WIRE
AFTER COATING IT WITH ZINC OR GALFAN. THE PVC COATING SHALL BE IN GREY COLOUR AND HAVING
NOMINALLY 0.50 MM AVERAGE THICKNESS WITH A TOLERANCE OF + 0.05MM, AND NOWHERE SHALL BE
LESS THAN 0.40 MM THICKNESS.

A"‘iﬂi‘l@‘w - — P U {asannsrieadnsauneainesaszune ey Ul
anwliin | i _hutesfuiunsu wazautennuu Service Road 30
AAanslesn weisda Uswdlnindg o :
AAanslasn wwadaims fand —~ 4 "™ 79
L V— ) TUANGAAMNITNAIIAT (@:Lm)
AAINIQINNLA - . HULUAA ) 35 wiu
T *W manan | fermundsznenuuuyinliuuuadesiuiiu (3)

twa. Jeu Asda ‘ wedm. | 2 | . AL

- wuteu|  weeoneal I L}
nan. nIa aylsl | JO ran/munan. wila 378019 E U




5. WIRE MESH
WIRE MESH SHALL BE MECHANICALLY PRE—FABRICATED TO BECOME A UNIFORM HEXAGONAL WOVEN
MESH WHEREIN THE JOINTS ARE FORMED BY TWISTING EACH PAIR OF WIRES THROUGH THREE HALF—TURNS
(COMMONLY KNOWN AS DOUBLE TWIST), IN SUCH A MANNER THAT UNRAVELING IS PREVENTED.
DOUBLE—TWIST MESH IS DEMONSTRATED IN FIGURE 2. THE WIRE MESH DIMENSIONAL LAYOUT CAN
BE SPECIFIED IN TABLE 6.

10. ASSEMBLY
PRIOR TO ASSEMBLY, THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE GROUND AND STRETCHED
TO REMOVE ALL KINKS AND BENDS (FIGURE 3 (A)).

THE GABION BOXES SHALL BE ASSEMBLED INDIVIDUALLY, BY RAISING THE SIDES, ENDS AND DIAPHRAGMS,
ENSURING THAT ALL CREASES ARE IN THE CORRECT POSITION AND THAT THE TOPS OF ALL FOUR SIDES
AND THE DIAPHRAGMS ARE EVEN.

—_— THE FOUR CORNER EDGES OF THE GABION BOXES SHALL BE LACED FIRST, FOLLOWED BY THE EDGES OF
INTERNAL DIAPHRAGMS TO THE SIDES (FIGURE 3 (B)).

IN ALL CASES, LACING SHALL COMMENCE BY TWISTING THE END OF THE LACING WIRE TIGHTLY AROUND THE
Y SELVEDGE. IT SHALL THEN PASS ROUND THE TWO EDGES BEING JOINED USING ALTERNATE SINGLE AND
DOUBLE LOOPS AT 100MM INTERVALS AND BE SECURELY TIED OFF AT THE BOTTOM. THE ENDS OF ALL
LACING WIRES SHALL BE TURNED TO THE INSIDE OF THE BOX ON COMPLETION OF EACH LACING OPERATION
— (FIGURE 3 (C) AND 3 (D)). EACH LOOP SHALL BE PULLED TIGHT TO PREVENT THE JOINT OPENING

DURING FILLING. TIGHTNESS OF THE LACING IS ESSENTIAL.

S——

X
FIGURE 2 WIRE MESH DIMENSIONAL LAYOUT

TABLE 6 NOMINAL SIZE OF MESH TYPE "8"

NOMINAL MESH TYPE X (mm) Y (mm) TOLERANCE (%)

8 80 120 + 10

6. SELVEDGES
THE CUT EDGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEPT THE BOTTOM EDGES OF
END PANELS AND DIAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WIRE WHICH IS A
LARGER DIAMETER THAN THE BODY WIRE.
AT LEAST TWO SELVEDGE WIRES ON EACH GABION BOX SHALL BE ADDITIONAL COATED WITH PVC AND
UNIQUELY EMBOSSED WITH MANUFACTURER NAME APPROXIMATELY EVERY 500 MM.

7. DIAPHRAGMS AND END PANELS
THE END PANELS AND DIAPHRAGMS SHALL BE MECHANICALLY SELVEDGED ON THE TOP AND VERTICAL SIDES.
THE END PANELS SHALL BE ATTACHED BY MECHANICALLY TWISTING THE CUT ENDS OF THE MESH WIRES AT
THE BOTTOM OF THE PANEL TO THE SELVEDGE WIRE ON THE BASE OF THE GABION. )
SIMILARLY, THE DIAPHRAGMS SHALL BE CONNECTED TO THE BASE BY A SPIRAL WIRE PASSING IN TURN (®)
THROUGH MESH OPENINGS OF THE BASE AND EACH MESH OF THE DIAPHRAGM PANEL. THE WIRE FOR THE
SPIRAL SHALL BE OF THE SAME TYPE OF THE MESH WIRE, BUT THE DIAMETER SHALL BE 2.20 MM IN DIAMETER.

FIGURE 3 GABION ASSEMBLY

8. LACING AND BRACING WIRE
THE DIAMETER OF THE LACING AND BRACING WIRE SHALL BE 2.20 MM. THE LACING WIRE SHALL BE
SUPPLIED IN THE QUANTITY OF 5% OF THE TOTAL GABION WEIGHT TO ENABLE THE LACING AND BRACING TO
BE UNDERTAKEN.

9. ROCK FILL

THE MATERIAL USED FOR GABION FILL SHALL BE CLEAN, HARD, DENSE AND DURABLE STONE, ROUNDED OR
ANGULAR SHAPE.

NO ROCK SHALL EXCEED 250MM AND AT LEAST 85% BY WEIGHT OF THE STONES SHALL HAVE A SIZE
EQUAL TO OR LARGER THAN 100 MM. NO ROCK SHALL PASS THROUGH THE MESH.
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11. ERECTION
ASSEMBLED BOXES, OR GROUPS OF BOXES, SHALL BE POSITIONED IN THE STRUCTURE. THE SIDE, OR END,
FROM WHICH WORK IS TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, OR BY RODS OR
STAKES DRIVEN INTO THE GROUND AT THE CORNER. THESE STAKES MUST BE SECURED AND REACH AT
LEAST TO THE TOP OF THE GABION BOX.
FURTHER GABION BOXES SHALL BE POSITIONED IN THE STRUCTURE AS REQUIRED, EACH BEING SECURELY
LACED TO THE PRECEDING ONE ALONG ALL COMMON CORNERS AND DIAPHRAGMS (FIGURE 4).

FIGURE 4 GABION ERECTION

12. STRETCHING
FINAL STRETCHING OF THE GABION BOXES SHALL BE CARRIED OUT USING A PULL-LIFT OF AT
LEAST ONE TON CAPACITY, FIRMLY SECURED TO THE FREE END OF THE ASSEMBLED GABION BOXES
(FIGURE 4 (B)).
WHILST UNDER TENSION, THE GABION BOXES SHALL BE SECURELY LACED ALONG ALL EDGES (TOP,
BOTTOM AND SIDES) AND AT DIAPHRAGM POINTS, TO ALL ADJACENT BOXES.

13. FILLING
FILLING SHALL BE CARRIED OUT WHILST GABION BOXES ARE UNDER TENSION.
THE FRONT FACE AND ALL OTHER FACES WHICH WILL BE EXPOSED IN THE COMPLETED STRUCTURE
SHALL BE "HAND PACKED” WITH THE STONES PLACED SO AS TO PRODUCE A NEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIONS AND VOIDS.
INTERNAL BRACING WIRES SHALL BE PROVIDED ON THE EXPOSED FACES AT THE RATE OF 4
NOS./CU.M AT 0.33 M VERTICAL CENTERS IN 1 M HEIGHT GABION BOX TO PREVENT DISTORTION OF
THE GABION UNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 5 (A)). THESE
BRACING WIRES SHALL BE WRAPPED AROUND TWO OF THE MESH WIRES (FIGURE 5 (B)) AND
EXTEND FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED
ENDS AT A RATE OF 4 NOS./SQM OF FACE.
GABION BOXES SHALL BE FILLED UP IN STAGES AND HORIZONTAL BRACING WIRE INSERTED AS
FILLING IS BROUGHT UP.
MECHANICAL FILLING EQUIPMENT MAY BE USED WITH THE APPROVAL OF THE ENGINEER AND
PROVIDING ADEQUATE PRECAUTIONS ARE TAKEN TO PROTECT THE PVC COATING FROM ABRASION
DURING FILLING OPERATIONS.
TENSION ON THE GABION BOXES SHALL BE RELEASED ONLY WHEN FULLY LACED AND SUFFICIENTLY
FULL TO PREVENT THE MESH FROM SLACKENING.
ALL GABIONS SHALL BE OVERFILLED BY 25MM USING FLAT STONE TO ALLOW FOR MINOR
SETTLEMENT AND TO PROVIDE A LEVEL SURFACE FOR SUBSEQUENT LAYERS.

FIGURE 5 ROCK FILLING TECHNIQUE

14. FINAL LACING
CLOSING AND LACING DOWN OF LIDS SHALL PROCEED AS SOON AS PRACTICABLE AFTER FILLING
OPERATIONS ESPECIALLY IF EXPOSED TO THE LIKELIHOOD OF STORM OR FLOOD DURING CONSTRUCTION.
LIDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH SUITABLY DESIGNED CLOSING TOOLS AND
LACED DOWN SECURELY THROUGH EACH MESH ALONG ALL EDGES, ENDS AND DIAPHRAGMS USING
THE LACING METHOD DESCRIBED ABOVE BEFORE COMMENCING WORK ON THE NEXT LAYER OF
GABION. THE ENDS OF ALL TYING AND BRACING WIRES SHALL BE TURNED INTO THE GABION BOX
ON COMPLETION OF EACH LACING OPERATION.

15. DOCUMENTS FOR PRODUCT APPROVAL

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GABION) THAT
WILL BE USED IN THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR

APPROVAL. THESE DOCUMENTS SHALL BE SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE
WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE AS BELOW;

15.1 COPY OF MANUFACTURER'S ISO 9001 CERTIFICATION

15.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER’S NAME AND ADDRESS
15.3 PRODUCT SAMPLE (1 PIECE)

15.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR
RELIABLE INSTITUTE'S LABORATORY. THE DETAIL OF THE TEST FOR GABION SHALL BE AS BELOW;

15.4.1 WIRE DIAMETER (INCLUDE MESH WIRE, SELVEDGE WIRE AND LACING WIRE)

15.4.2 COATING QUANTITY (ASTM A90/A 90M—95A)

15.4.3 TENSILE STRENGTH OF THE WIRE (ASTM E-8)

15.4.4 CHEMICAL COMPOSITE OF COATING MATERIAL (ASTM E 1277, FOR GALFAN COATING ONLY)
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MATERIAL SPECIFICATION OF GEOTEXTILE
1. GEOTEXTILE USED FOR GABION WALL

11

GEOTEXTILE WILL BE USED FOR FILTRATION AND SEPARATION BETWEEN GABIONS AND BACKFILL/FOUNDATION SOIL.
THIS GEOTEXTILE SHALL BE MECHANICALLY NONWOVENS FROM ULTRAVIOLET STABILIZED POLYESTER OR
POLYPROPYLENE USING NEEDLE PUNCHED PROCESS.

1.2 THE PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE SHALL BE SPECIFIED AS INDICATED IN THE TABLE 6

TABLE 7 PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE

V.
TYPE OF WIRE STANDARD UNIT (kg/':tL]l.Jrf\m)
POLYESTER OR POLYPROPYLENE NEEDLE PUNCHED NONWOVEN GEOTEXTILE
NOMINAL MASS ISO 9864, ASTM D 5261 9/sq.m. 2200
FLOW RATE (100 MM HEAD) ISO 11058, BS 6906:3 litre/sq.m. /sec 2100
APPARENT OPENING SIZE, AOS (095) ASTM D 4751 mm <0.21
CBR PUNCTURE ISO 12236 N 22000

1.3
1.4

1.5

1.6

THE GEOTEXTILE SHALL HAVE ISO 9001 CERTIFICATION OF THE MANUFACTURING.

THE PROPERTIES OF GEOTEXTILE (AS ABOVE) SHALL BE TESTED BY RELIABLE THIRD PARTY LABORATORY. THE RESULT
OF TESTING SHALL BE SUBMITTED WITH THE MANUFACTURER OFFICIAL TECHNICAL DATA SHEET.

THE GEOTEXTILE WILL BE PLACED ACCORDING TO THE CONSTRUCTION DRAWING. THE CONNECTION BETWEEN ROLLS

OF GEOTEXTILE IS DONE BY THE MEAN OF SEAMING OR OVERLAPPING. THE LENGTH OF OVERLAPPING SHALL BE AT
LEAST 300 MM FOR NORMAL CONDITION, 0.50 M FOR SOFT SOIL AND AT LEAST 1000 MM FOR UNDER WATER. FOR
SEAMING METHOD, THE GEOTEXTILE SHALL BE OVERLAPPED AT LEAST 150MM BEFORE SEAMING.

DOCUMENTS FOR PRODUCT APPROVAL

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GEOTEXTILE) THAT WILL BE USED IN
THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR APPROVAL. THESE DOCUMENTS SHALL BE
SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE
AS BELOW;

1.6.1 COPY OF MANUFACTURER'’S ISO 9001 CERTIFICATION

1.6.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
1.6.3 PRODUCT SAMPLE (1 PIECE)

1.6.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR RELIABLE INSTITUTE'S
LABORATORY. THE DETAIL OF THE TEST SHALL BE ACCORDING TO THE TABLE ABOVE.
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EXISTING GROUND

TABLE 1 GENERAL ARRANGEMENT OF GABION BASKET IN EACH LAYER

T WIDTH OF EACH LAYER (B) FROM UPPERMOST TO THE BASE (METER) QUANTITY OF GABION USED, BASKETS J——
CAPACITY (MIN)
M) B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 150 x 1.00 x 0.50 (m) | 2.00 x 1.00 x 0.50 (m) | 1.50 x 1.00 x 1.00 (m) | 2.00x 1.00 x 1.00 (m) (KNN’)
200 | 100 | 150 - 1.00 0.50 70
300 | 100 | 150 | 1.50 = 1.00 2.00 0.50 90
400 | 100 | 150 [ 150 1.00 1.00 2.00 1.50 105
5.00 1.00 1.50 1.50 % - 2.00 3.00 2.00 125
600 | 100 | 150 | 1.50 /440 /] > 4.00 500 145
700 | 100 | 150 | 150 350 /540 p 5.00 6.50 160
800 | 100 | 150 [ 1.50 350 | 400 [/640/ - 4.00 9.50 180
900 | 100 | 150 | 1.50 350 | 400 | 450 [/640/] » 8.00 9.00 200
1000 | 100 | 150 | 150 350 | 400 | 450 | 500 7 = 11.00 9.50 215
COMPACTED SOIL LEQENDS:
N 8% W= — EMBEDED LAYER (E) TO THE EXISTING [////)] - EMBEDED LAYER (E) TO THE EXISTING
FILTER MATERIAL GROUND 0.50 M GROUND 1.00 M
CONCRETE SLAB (IF REQUIRED)
COMPACTED SOIL
SCALE NTS
[ —
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S e <
"o}
= 3 «
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& -
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o
°.
HEIGHT 4.00 M HEIGHT 5.00 M
HEIGHT 6.00 M
SCALE NTS
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