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PAVEMENT SPOT REPAIR WORKS: UTILITY TRENCH SPOT REPAIR WORKS:

including the necessary actions as found needed: Milling & overlay for existing sunken stable utility trenches
Local excavation, local base course repair, prime coat apply on new base course, asphalt binder course and / or wide cracks sealing. including milling 20cm wider on each side, tack coat apply and
asphalt binder course (one layer)
Step -1 Step -2 Step -1
Scarify the existing asphalt surface or mill by the required depth Well clean and check the whole area for any remaining damage
: . . . - Locate the damaged parts
(4cm max) the whole area as directed by the engineer. and / or any considerable cracks in the remaining asphalt layers.
if found sound, proceed with wearing overlay process (Step 8). EX‘S“f‘gl Aspha't—\ Sunken Trench |
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Step -2
Mill slightly larger (20cm on each side) along
Step -3 Step -4 the trench
- Scrap-off all existing asphalt layers within the cut limits with care to .
If any found, locate & saw cut to full asphalt depth the remaining weak o . Existing Asphalt
. . not damage the existing base course layer and / or the adjacent good Remove by milling
areas and / or route to 2cm deep any considerable crack prior to seal. o e
asphalt. Check the existing base course condition, if found good ' '
. . g oY o .
move to re-paving and crack sealing (Step 6) | 5:,2"?;}3% PO
= LA SA -
Existing Asphalt x) (x Existing Asphalt 2 ? . Y e,
| _\ | Weak Area | Minor Crack Considerable crackl Deep Remove Asphalt Route to 2cm deep | r Existing Base Course
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Step -3
Well clean and apply tack coat to surface & edges.
Well Clean and

Ste“ -5 Existing Asphalt Apply Tack Coat
If weakness detected in the existing base course, proceed with base \ AN ,A}\ ,%x}}\ |—!
course removal with care to not undermine adjacent asphalt. T TRRE I e’
. . . . - A0 ““'4‘,. G
Remove bad material to the satisfaction of the engineer and compact Step -6 . . . -gjﬁg‘?gj“v‘
sub-surface. Apply and well compact base course using new approved Well compact and apply prime coat to spot repair area and its edges ST VIR L
: v Existing Base Course  |Existing Utility .3 NeAJ
material - W ) s
Existing Asphalt Well Compact & W ) 4© A
Existing Asphalt— 'pemove All Bad Material & Compact Thoroughly clean Apply Prime Coat Crack seal | NP O AT ¢ S S T e
_\Apply New Base Course & Compact routed cracks | y N =

Step -4

Lay and compact binder course asphalt.
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Existing Asphalt—\

Lay & Compact Asphalt |
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Step -7 Step -8 %&?ﬁ@ T g
Lay and compact binder course asphalt Finalizing the general overlay or mill/overlay remedial process. GE LOPEAL o o
¢ Existing Base Course E)_(!stlng Utility A
Existing Asphalt Existing Asphalt m._ «© ’
| _\ Lay & Compact Asphalt | _\ Area Ready For Finalizing The Road Required Remedial Action | D Al A L
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Notes:
* Local deeper repair may be needed in some place rather than a patching .
* Instable or severely damaged trenches to be remedied as new pavement.
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OVERLAY ,  MILL & OVERLAY LR
\ \ Completed street repairs should have Existing pavements should be removed to clean, o, In the case of a series of patches,repair the
= AN > rideability at least as good as, if not better straight lines parallel and perpendicular to the . pavement over the patches by grinding and overlay
D0 than, the pavement prior to the repairs. flow of traffic. Do not construct patches with angled ' when the spacing between the patches is FINAL TENDER DOCUMENTS
per—— An overlay to be avoided in located areas. sides and irregular shapes. —f—— — less than 3 meters.
NOT ACCEPTABLE Asphalt and concrete pavements should be removed by REDUCTION 1/2
saw cutting or grinding. Avoid breaking away the edges

of the existing pavement or damaging the remaining

Deterioration 4\_! Deterioration pavement with heavy construction equipment. p—
o Less than I l ___ RECOMMENDED
25% of T _
@ _fo Zs“h’t?' @ . "43522?37” T total L_J RECOMMENDED NOT ACCEPTABLE Rev. v DaE | BY DESCRIFTION cHio | apPD
phalt asphalt
thickness _l thickpess NOT ACCEPTABLE
i REVISIONS
- In case of repairing damaged or inadequate previous ~/ NEW PATCH Do not leave strips of pavement less than one-half lane REPUBLIC OF LEBANON
Remove Milling depth EXISTING PATCH . patches, avoid patches within existing patches. -— in width from the edge of the new patch to the edge of COUNCIL _FOR DEVELOPMENT AND RECONSTRUCTION
@ : : @ Remove entire — consider repairing the entire patch with extra minimum LESS THAN// LESS THAN an existing patch or the lip of the gutter. complete the L JP P LA IR | RS- N |
~or:to sound-asphalt asphalt depth Ir y1 of 0.5m from each side. e / i patch with mill-repaves as shown in red. L ASSOCIATED CONSULTING ENGINEERS{ serur
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NOTES REFER TO DRAWING No. GE—R-—10010.

— UNLESS OTHERWISE INDICATED ALL DIMENSIONS
ARE IN METERS.
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LIBANAISE—LIBNOR".
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SHOWN ON ROAD MARKING LINE TYPE AND AS
DIRECTED BY THE SITE ENGINEER.
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o Vol NS |_ | J\ MILD STEEL PLATE : — ALL DIMENSIONS ARE IN MILLIMETERS UNLESS
> |_| I \\ |_| 180 x 40 x 7mm VAR : OTHERWISE INDICATED.
% I_ T ¥ J o STEEL PLATE DETAIL — SIGNBOARD, SIGNBOARD STIFFENERS AND ALL
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AN i NOTE:
L5 100777 N E}-—-- N -—{ ----- BOLT WITH NUT WELDED TO STRAP L CL OF |POST BY THE CONTRACTOR TO THE APPROVAL OF THE
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% PIPE WELDED TO MILD STEEL PLATE OF THE UNIFORM BUILDING CODE (LATEST EDITION)
HARD RUBBER FOR A WIND LOAD BASED ON A BASIC WIND
@ | pLATE DETAL | 50 WASHER - SPEED (FASTEST-MILE) OF 150 KPH.
=z
2|0 1 *I — TOP OF STEEL HOLLOW SECTION POST SHALL
=5 ¢ -6 D BE PROVIDED WITH PLASTIC CAPS.
L | | | VA — THE FOUNDATIONS OF THE SIGN POSTS, GANTRY,
1 ! CL OF! POST ETC.... SHALL BE PREPARED BY THE CONTRACTOR
m | | | 50 WHO SHALL DESIGN, DETAIL AND PREPARE
8 T RELATED DRAWINGS IN ACCORDANCE WITH GROUND
ol | CONDITIONS AND SUBMIT ALL TO THE ENGINEER
2135 BOLT LENGTH_65mm i | FOR REVIEW AND APPROVAL.
L WITH HEXAGONAL HEAD | DIRECTION OF TRAFFIC
e ! | ~ ELEVATION — CONTRACTOR SHALL SUBMIT DETAILS OF BREAKAWAY|
SEE DETAL ' | | - CONNECTION TO THE ENGINEER FOR APPROVAL.
% j | POST BASE PLATE
< =) / soEWhL | ' HEXAGONAL NUT WITH TREE
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_\ % é 9 3 °© ADVANCESIg:‘RECﬂON
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ES 30 20|O( |'
] BRACKET PLATES
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I.  GENERAL

1. EACH OF THE STRUCTURAL DWGS. SHALL BE READ IN CONJUNCTION WITH
THE PERTINENT HIGHWAY, DRAINAGE AND ELECTRICAL DRAWINGS.

2. UNLESS NOTED OTHERWISE, ALL DIMENSIONS SHOWN ARE IN MILLIMETERS,
LEVELS ARE IN METERS. DO NOT SCALE FROM DRAWINGS.

3. ALL CONSTRUCTION MATERIALS TO WHICH REFERENCE IS MADE IN THE DRAWINGS
AND IN THE TYPICAL DETAILS SHALL CONFORM TO THE APPLICABLE CODES AND
STANDARDS FOR CONSTRUCTION, AND TO THE SPECIFICATIONS.

4. SETTING OUT OF ALL STRUCTURES SHALL BE VERIFIED BY THE CONTRACTOR ON SITE
BEFORE EXECUTION OF THE WORKS, AND ANY DISCREPANCIES FROM THE DRAWINGS
SHALL BE REPORTED TO THE ENGINEER FOR REVIEW.

Il.  CONCRETE

1. DESIGN CYLINDER COMPRESSIVE STRENGTHS OF CONCRETE f'c SHALL BE AS
FOLLOWS:

a — CAST-IN-SITU REINFORCED CONCRETE FOR ALL CONCRETE f'c=28 N/mm2.

b — BLINDING CONCRETE f'c=10 N/mm?".

2. STRENGTH TESTS FOR CONCRETE SHALL BE MADE IN ACCORDANCE WITH
"METHOD OF TEST FOR COMPRESSIVE STRENGTH OF MOLDED CONCRETE CYLINDERS”,
ASTM C39.

3.  ORDINARY PORTLAND CEMENT (OPC) SHALL BE USED IN ALL REINFORCED

CONCRETE INCLUDING WALLS, BARRIERS, CULVERTS, APPROACH SLAB AND GUARD WALLS.

ll.  REINFORCING

ALL REINFORCING STEEL BARS USED SHALL BE DEFORMED, GRADE 60 WITH A MIN.
YIELD POINT STRENGTH OF 420 N/mm®, AND SHALL CONFORM TO ASTM A615.

IV. CONCRETE COVER TO REINFORCEMENT

1. UNLESS OTHERWISE INDICATED ON DRAWINGS , CONCRETE CLEAR COVER TO
REINFORCEMENT SHALL BE 50mm.

V. DETAILS OF REINFORCEMENT
1. SPUCES :
a— UNLESS OTHERWISE APPROVED BY THE ENGINEER, BARS MAY BE SPLICED ONLY
WHERE SHOWN ON THE DRAWINGS, EXCEPT FOR BARS LABELLED CONTINUOUS,
PROVIDED NOT MORE THAN 50% OF THE BARS ARE SPLICED WITHIN THE SPLICE
LENTGH. AT APPROVED SPLICES NO MORE THAN HALF THE BARS MAY BE SPLICED
AT A GIVEN SECTION.
b— UNLESS OTHERWISE INDICATED ON DRAWINGS, AT APPROVED SPLICES BARS SHALL
BE LAPPED A MINIMUM OF 50 BAR DIAMETERS.
c— WHERE SPUCED BARS ARE OF DIFFERENT DIAMETERS, SPLICE LENGTH SHALL BE
DETERMINED FOR THE SMALLER BARS. d— ALL REINFORCING BARS SHALL BE
CONSIDERED AS BOTTOM BARS EXCEPT HORIZONTAL BARS IN SLABS AND BEAMS
WITH MORE THAN 300 mm OF CONCRETE BELOW THEM.
2. BARS BENDS:
a— THE MINIMUM INSIDE DIAMETERS OF BEND ARE AS FOLLOWS ( ACl 318-05 ):
6 BARS DIAMETERS FOR T 10 TO T 20 8 BARS DIAMETERS FOR T 25 TO T 32 4
BARS DIAMETERS FOR STIRRUPS AND TIES b— ALL BARS SHALL BE BENT COLD.
NO BARS PARTIALLY EMBEDDED IN CONCRETE SHALL BE FIELD BENT.
3. BAR SUPPORTS :
PROVIDE BAR SUPPORTS IN ACCORDANCE WITH ACI 315 DETAILING MANUAL AND AS
SPECIFIED.

4. HOOKS FOR STIRRUPS SHALL BE BENT AT 135° WITH THE LENGTH OF STRAIGHT BAR
BEYOND THE END OF THE CURVE SHOULD BE AT LEAST TEN TIMES THE DIAMETERS
OF THE BAR.

VI. CONSTRUCTION JOINTS

1. UNLESS OTHERWISE INDICATED ON DRAWINGS NO HORIZONTAL CONSTRUCTION JOINTS
SHALL BE MADE IN SLABS, BEAMS OR FOUNDATIONS.

2. NO HORIZONTAL CONSTRUCTION JOINTS SHALL BE MADE IN WALLS AND SLAB AND
BARRIER, SIDEWALK AND BARRIER. NO VERTICAL CONSTRUCTION JOINTS IN WALLS AND
SLABS AT PLACES NOT INDICATED ON DRAWINGS WITHOUT THE APPROVAL OF THE
ENGINEER.

3. AT APPROVED LOCATIONS, HORIZONTAL CONSTRUCTION JOINTS IN WALLS AND VERTICAL
JOINTS IN WALLS SHALL BE CLEAN, FREE OF LAITANCE, AND SHALL HAVE AN
APPROVED BULK HEAD AT MIDDLE OF SECTION EQUAL TO 1/3 THE THICKNESS AND
50mm IN DEPTH.

VIIl. OPENINGS, PIPE SLEEVES AND FITTINGS EMBEDDED
IN CONCRETE

1. THE CONTRACTOR SHALL REFER TO DRAINAGE AND ELECTRICAL DRAWINGS FOR
VERIFICATION AND COORDINATION OF OPENINGS,PIPES, SLEEVES AND FITTINGS .

2. OPENINGS NOT INDICATED ON STRUCTURAL DRAWINGS UP TO A MAXIMUM OF 200mm
MAY BE PLACED OR DRILLED IN SOLID SLABS EXCEPT FOR PUDDLE FLANGES WHICH

G ENERAL

Vill. CONCRETE PROTECTION

ALL CONCRETE SURFACES IN CONTACT WITH GROUND SHALL BE PAINTED WITH TWO
COATS OF BITUMINOUS PAINT AS SPECIFIED. UNLESS OTHERWISE NOTED.

IX. DESIGN SPECIFICATION

THE FOLLOWING STANDARDS SHALL BE ADOPTED:

1. AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, SEVENTEENTH EDITION AND
THE AASHTO STANDARD SPECIFICATIONS FOR SEISMIC DESIGN OF HIGHWAY BRIDGES
AND THE LATEST REVISIONS TO THE ABOVE SPECIFICATIONS.

X. CHAMFERS

UNLESS OTHERWISE INDICATED ON DRAWINGS, ALL EXPOSED CONCRETE EDGES OF THE
VIADUCT SHALL BE CHAMFERED TO 20mm x 20mm.

Xl. BACKFILL BEHIND WALLS

1. BACKFILL BEHIND ALL RETAINING WALLS SHALL BE SELECT GRANULAR
ENGINEERING FILL MATERIAL (AS PER SPECIFICATIONS) AND SHALL BE COMPACTED IN
LAYERS NOT EXCEEDING 200mm TO 95% OF MAXIMUM DRY DENSITY AS OBTAINED
PER ASTM D 1557 METHOD D.

Xll. DESIGN LOADS FOR RETAINING STRUCTURAL SYSTEM

1. THE CONTRACTOR MAY SUBMIT AN ALTERNATIVE RETAINING STRUCTURAL SYSTEM
TO RETAINING WALLS TO THE ENGINEER FOR REVIEW AND APPROVAL. THE
CONTRACTOR SHALL PREPARE ALL RELATED CALCULATIONS, DRAWINGS AND
DETAILS FOR THE APPROVED ALTERNATIVE AND SUBMIT TO THE ENGINEER
FOR REVIEW AND APPROVAL.

2. RETAINING STRUCTURE SYSTEMS SHALL BE DESIGNED TO RESIST LATERAL
EARTH PRESSURES, HIGHWAY SURCHARGE, SURCHARGE FROM ADJACENT
BUILDINGS, AND EARTH SEISMIC LOADING BASED ON A GROUND
ACCELERATION OF 0.2g IN ACCORDANCE WITH RECENT INTERNATIONAL
(AMERICAN, EUROPEAN) CODES AND STANDARDS.

THE MAXIMUM ANGLE OF INTERNAL FRICTION FOR THE DESIGN OF THE APPROVED
ALTERNATIVE SHALL NOT BE TAKEN GREATER THAN 32° SUBJECT TO THE
APPROVAL OF THE ENGINEER.

Xlll. CONCRETE FINISH
ALL EXPOSED CONCRETE SURFACES BE FAIRFACED.
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1.FOR GENERAL NOTES REFER TO DWG.
8 No. GE—S—40000.
8 '(.-HCI;GLI-IWAY — . 8 e 2000 MIN. OR H/2 1
SURCHARGE) / I NOTE: T -1 -
- USE OF CANTILEVER RETAINING WALL SCHEDULES IS —+
g 8 SUBJECT TO SUBSURFACE INVESTIGATION AND AS é{
APPROVED BY THE ENGINEER.
L |
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4 BARA g
BAR A 1
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: e
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N 2
- i g N 20200 || &
T o / = = \ &"gmm 1120200 0—0
D e PO M MR WA, vy r ;|
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BLINDING #150mm. WEEPHOLE
AT 2500 CENTERS §
RETAINING WALL — TYPE IV ( RW / RC ) 7
SCALE: N.T.S.
— __PAVEMENT
P 2
u
RETAINING WALL TYPE IV — SCHEDULE
( MIN. BEARING CAPACITY = 2.0kg/crf ) g
DIMENSIONS REINFORCEMENT ; ' TV CONTS OF ’g—m ’—Um
h a b c d BAR A BAR B BAR C BARS D y 2 :
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BOX CULVERTS DIMENSIONS AND QUANTITIES

DIMENSIONS TABLE 1S — 0.90m FILL COVER OR LESS
REINFORCEMENT
SPAN | HEIGHT | SLAB WALL Bar Diameter, Spacing and Length in Millimeters SPACER BARS
BARS - A BARS - B BARS - C SZE NUMBER
TOP | BOTIOM| EACH
S H T w SIZE | SPCG | LENGTH | SZE | SPCG | LENGTH | SIZE | SPCG | LENGTH s || ey
1000 | 1000 160 160 916 140 | 1240 $12 190 | 1400 812 400 | 1660 $12 |10 ]| 7|5
1500 | 1000 180 180 920 190 | 1780 $14 160 | 1815 812 400 | 1700 s12 |13 | 7|5
1500 | 1250 180 180 $20 180 | 1780 | #14 180 | 1740 812 400 | 1950 s12 |13 717
1500 | 1500 190 180 920 180 | 1780 $14 220 | 1875 #12 400 | 2220 #12 |13 |71 7
2000 | 1000 200 200 920 170 | 2320 | s18 160 | 1830 812 400 | 1740 $12 |17 | 9 | 5
2000 | 1250 200 200 920 170 | 2320 | s18 180 | 1955 812 400 | 1990 $12 |17 | 9 | 7
2000 | 1500 200 200 920 160 | 2320 | s14 150 | 2080 812 400 | 2240 s12 |18 ]| 9 | 7
2000 | 2000 210 200 920 150 | 2320 | ¢14 180 | 2340 812 350 | 2760 s12 [18 | 9|9
2500 | 1000 230 230 $20 170 | 2880 | #18 140 | 2065 12 350 | 1800 #12 |21 |12 | 5
2500 | 1250 230 230 920 170 | 2880 | s18 160 | 2190 912 400 | 2050 #12 |21 |12 | 7
2500 | 1500 230 230 $20 160 | 2880 $16 170 | 2315 12 400 | 2300 912 |21 |12 ] 7
2500 | 2000 230 230 $20 150 | 2880 $16 190 | 2565 12 400 | 2800 912 |23 |12 ]| o
2500 | 2500 230 230 920 140 | 2880 | 14 150 | 2815 812 240 | 3300 12 |23 |12 |13
3000 | 1000 260 260 620 180 | 3440 | s18 130 | 2300 812 400 | 1860 s12 |27 |16 ] 5
3000 | 1250 260 260 920 170 | 3440 | g1 140 | 2425 #12 400 | 2110 #12 |27 |16 | 7
3000 | 1500 260 260 920 160 | 3440 | s18 150 | 2550 812 400 | 2360 12 |27 |16 | 7
3000 | 2000 260 | 260 920 150 | 3440 | s18 170 | 2800 812 400 | 2860 12 |27 |16 | o
3000 | 2500 260 260 920 140 | 3440 | s18 180 | 3050 812 280 | 3360 12 |20 |18 | 13
3000 | 3000 260 260 $20 140 | 3440 $18 180 | 3300 12 220 | 3860 $12 |30 |16 | 15
BOX CULVERTS DIMENSIONS AND QUANTITIES
DIMENSIONS TABLE 3S - FILL COVER OVER TO 4.00m TO 5.10m
REINFORCEMENT
SPAN | HEIGHT | SLAB | WALL Bar Diameter, Spacing and Length in Millimeters SPACER BARS
BARS — A BARS — B BARS — C szE NUMBER
s H T w SPCG | LENGTH SPcG | LENGTH| sizE | sPce | LEnem e |
1000 | 1000 160 | 160 812 170 1240 | ¢12 300 1400 | ¢12 400 | 1660 810 717158
1500 | 1000 180 | 180 014 140 1780 | ¢12 200 1615 | #12 400 | 1700 810 9 |9 |5
1500 | 1250 180 | 180 014 140 1780 | ¢12 200 1740 | ¢12 400 | 1950 810 9 |lo |7
1500 | 1s00 180 | 180 014 135 1780 | #12 200 1865 | #12 400 | 2200 #10 9 |oloe
2000 | 1000 220 | 220 #16 140 2360 | ¢14 170 1870 | #12 400 | 1780 912 |10 ]10] 5
2000 | 1250 220 | 220 816 140 2360 | ¢14 180 1975 | ¢12 400 | 2030 912 |10 10| 7
2000 | 1500 220 | 220 816 135 2360 | ¢14 180 2120 | ¢12 400 | 2280 912 |10 10| 7
2000 | 2000 220 | 220 018 130 2360 | ¢14 180 2370 | e12 400 2780 | ¢12 |10 |10] 9
2500 | 1000 260 | 230 020 160 2880 | e¢16 150 2095 | e12 400 | 1880 012 |14 |14 ]| 5
2500 | 1250 260 | 230 920 150 2880 | ¢16 170 2220 | ¢12 400 | 2110 912 |14 |14 ] 7
2500 | 1500 260 | 230 920 150 2880 | ¢16 180 2345 | #12 400 | 2360 912 |14 |14 ] 7
2500 | 2000 260 | 240 920 140 2900 | ¢16 180 2605 | 12 400 | 2860 012 |14 |14 ] 9
2500 | 2500 260 | 260 920 140 2040 | o186 180 2875 | 12 280 3360 | ¢12 | 14 | 14 | 13
3000 | 1000 300 | 260 $20 140 3440 | ¢18 125 2340 | ¢12 280 1940 | #12 |19 |19 ] 5
3000 | 1250 300 | 260 $20 135 3440 | ¢18 138 2465 | ¢12 280 2190 | 12 |19 |19 ] 7
3000 | 1500 300 | 260 920 130 3440 | 916 140 2590 | #12 280 2440 | 912 |19 |19 ] 9
3000 | 2000 300 | 260 $20 125 3440 | ¢16 150 2840 | 12 280 2040 | o012 |19 |19 | 11
3000 | 2500 300 | 280 920 125 3480 | ¢16 150 3110 | e12 280 3440 | 012 |19 | 19 | 13
3000 | 3000 300 | 300 920 125 3520 | ¢16 150 3380 | 12 200 3040 | 012 |19 |19 | 15
FOR LOCATION OF BOX CULVERTS, REFER TO DRAINAGE DRAWINGS.
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BOX CULVERTS DIMENSIONS AND QUANTITIES

NOTES:

1. FOR GENERAL NOTES REFER TO DWG. No. GE—-S-40000.
2. MINIMUM CAPACITY OF SOIL SHALL NOT BE LESS
AN 1.7 ka/om?.

3. CONCRETE CLEAR COVER TO REINFORCEMENT SHALL BE
4. AT _BENDS, REINFORCING BARS SHALL HAVE A RADIUS OF
4 BAR DIAMETERS.

5. FOR CULVERT LENGTH EXCEEDING 10 METERS,
CONSTRUCTION JOINTS SHALL BE PLACED AT MAXIMUM
SPACING OF 8 METERS. FOR CULVERT LENGTH EXCEEDING
50 METERS, A 10mm EXPANSION JOINT SHALL BE PLACED
AT A MAXIMUM SPACING OF SO METERS.

6. PROTECTIVE COATING FOR CONCRETE SURFACES SHALL BE
IN ACCORDANCE WITH SPECIFICATIONS. DRAIN PIPE SPACING
SHALL BE AS SHOWN IN LONGITUDINAL SECTION.

7. FILL COVER IS CRITICAL HEIGHT FROM TOP OF CULVERT
SLAB TO FINISHED ROAD LEVEL. THE CRMICAL HEIGHT IS
DEFINED AS THE MAXIMUM HEIGHT FOR FILL IN EXCESS OF
0.9m AND THE MINIMUM HEIGHT FOR FILL LESS THAN 0.9m
FOR FILL COVER THAT VARIES FROM LESS THAN 0.9m TO

WTABLE s o™ ING DESIG B 4

8. ALL DIMENSIONS ARE IN MILLIMETERS.

9. BARS C MAY BE SPLICED AT TOP OF BOTTOM CONSTRUCTION
JOINT AND LAPPED 500mm.

10.BOTTOM SPACER BARS IN TOP SLAB IN TABLE 1S ONLY

INLETS AND OUTLETS SHALL BE CUT AS REQUIRED.

12.FOR CULVERTS UNTRENCHED ON UNYIELDING FOUNDATION
(ROCK), THE LIMITS OF FILL COVER STIPULATED IN TABLES
2S, 35S AND 4S SHALL BE REVISED AS FOLLOWS :

BAR C

REMARK 1 : BARS A IN BOTTOM SLAB OF TABLE 1S
E— ONLY

HAVE

FORS-ml.SHALL
SIZE, SPACING & LENGTH

AS BARS A OF TABLE 2S.

CONSTRUCTION JOINT DETAIL
(SPACED AT 8M INTERVALS)

DIMENSIONS TABLE 2S — FILL COVER OVER 0.9m TO 4.00m
REINFORCEMENT
SPAN | HEIGHT | SLAB | WALL Bar Diameter, Spacing and Length in Millimeters SPACER BARS
BARS — A BARS - B BARS — C SzZE NUMBER
s H T w sizE | spcc | LENGH | siZE | spcc | LENoT | szE | sPce | LEwem o | amou] Each
1000 | 1000 | 160 160 812 170 | 1240 | ¢12 300 | 1400 | #12 400 | 1660 | ¢10 | 7 | 7 | 5
1500 | 1000 | 180 180 814 160 | 1780 | ¢12 230 | 1615 | #12 400 | 1700 | ¢10 | 9 | 9 | 5
| 1500 | 1250 | 180 180 014 160 1780 | ¢12 230 | 1740 | #12 400 | 1950 | ¢10 | 9 | 9 | 7
1500 | 1500 | 180 180 914 160 | 1780 | @12 230 | 1865 | #12 400 | 2200 | #10 | 9 | 9 | o
2000 | 1000 | 200 200 #18 150 | 2320 | ¢14 180 | 1830 | s12 400 | 1740 | ¢12 | 9 | 9 | 5
2000 | 1250 | 200 200 816 150 | 2320 | #14 190 | 1955 | #12 400 | 1990 | ¢12 | 9 | 9 | 7
2000 1500 | 200 200 818 140 2320 914 190 2080 $12 400 2240 912 9 |98 |7
2000 | 2000 | 200 200 818 135 | 2320 | 14 180 | 2330 | #12 350 | 2740 | ¢12 | 9 | 9 | o
2500 | 1000 | 230 230 $20 180 | 2880 | #18 160 | 2085 | w12 400 | 1800 | #12 |12 |12 | s
2500 | 1250 | 230 230 920 170 | 2880 | ¢16 170 | 2190 | w12 400 | 2050 | e12 |12 |12 | 7
2500 | 1500 | 230 230 $20 170 | 2880 | ¢16 180 | 2315 | s12 400 | 2300 | e12 |12 |12 | 7
2500 | 2000 | 230 230 $20 160 | 2880 | ¢16 180 | 2565 | s12 400 | 2800 | ¢12 |12 |12 | 9
2500 | 2500 | 230 230 $20 150 | 2880 | ¢16 170 | 2815 | #12 240 | 3300 | e12 |12 |12 |13
3000 | 1000 | 260 260 620 160 | 3440 | e16 130 | 2300 | #12 400 | 1860 | ¢12 |16 |16 | 5
3000 | 1250 | 260 260 $20 150 | 3440 | ¢16 135 | 2425 | #12 400 | 2110 | ¢12 |16 |16 | 7
3000 | 1500 | 260 260 $20 150 | 3440 | ¢16 140 | 2550 | s12 400 | 2360 | ¢12 |16 |16 | 9
3000 | 2000 | 260 260 920 140 | 3440 | ¢16 150 | 2800 | s12 400 | 2860 | ¢12 | 16 | 16 | 11
3000 | 2500 | 260 260 $20 130 | 3440 | ¢16 150 | 3050 | s12 400 | 3360 | e12 |16 | 16 | 13
3000 | 3000 | 260 260 $20 130 3440 | ¢18 140 3300 $12 200 3860 #12 |16 |16 | 15
BOX CULVERTS DIMENSIONS AND QUANTITIES
DIMENSIONS TABLE 4S — FILL COVER OVER 5.10m TO 6.50m
REINFORCEMENT
SPAN | HEIGHT | SLAB | WALL Bar Diameter, Spacing and Length in Milimeters SPACER BARS
BARS — A BARS - B BARS — C SzE NUMBER
s H T w sPcG | LenoH | size | spce | Lewom | sze | spce | Lewem o | ou) Each
1000 | 1000 | 160 160 812 150 | 1240 | s12 300 | 1400 | #12 400 | 1660 | #10 | 7 | 7 | 5
1500 | 1000 | 200 | 200 14 135 | 1820 | ¢12 200 | 1855 | s12 400 | 1740 | 10 |10 |10 | 7
1500 | 1250 | 200 | 200 814 130 | 1820 | 12 200 | 1780 | #12 400 | 1990 | #10 |10 |10 | @
1500 | 1500 | 200 | 200 14 130 | 1820 | #12 200 | 1905 | w12 400 | 2240 | #10 |10 |10 | @
2000 | 1000 | 240 | 220 920 170 | 2360 | #14 160 | 1890 | #12 400 | 1820 | 12 |11 |11 | s
2000 | 1250 | 240 | 220 920 170 | 2360 | #14 180 | 1995 | #12 400 | 2070 | #12 |11 |11 | 7
2000 | 1500 | 240 | 220 920 160 | 2360 | #14 180 | 2140 | #12 400 | 2320 | #12 |11 |11 ] 7
2000 | 2000 | 240 | 240 920 160 | 2400 | g14 180 | 2410 | #12 400 012 |11 |11 ]e
2500 | 1000 | 290 | 260 $20 150 | 2040 | ¢18 150 | 2158 | #12 400 | 1920 | #14 |12 |12 | 5
2500 | 1250 | 290 | 260 $20 140 | 2940 | 16 160 | 2280 | #12 400 | 2170 | o4 |12 |12 | 7
2500 | 1500 | 290 | 260 $20 140 | 2940 | g16 180 | 2405 | #12 400 | 2420 | o14 |12 |12 | 7
2500 | 2000 | 290 | 270 $20 140 | 2960 | 16 180 | 2665 | #12 400 | 2020 | 14 |12 |12 | 8
2500 | 2500 | 290 | 290 920 140 | 3000 | 18 180 | 2035 | e12 400 | 3420 | 14 |12 |12 |13
3000 | 1000 | 340 | 300 920 135 | 3520 | #18 120 | 2420 | #12 400 | 2020 | #14 |18 |16 | 5
3000 | 1250 | 340 | 300 $20 130 | 3520 | s16 130 | 2545 | #12 400 | 2270 | #14 |16 |16 | 7
3000 | 1500 | 340 | 300 920 125 | 3520 | w16 140 | 2670 | #12 400 | 2520 | #14 |18 |16 | 7
3000 | 2000 | 340 | 300 920 120 | 3520 | 16 150 | 2020 | #12 400 | 3020 | #14 |18 |16 | o
3000 | 2500 | 340 | 320 $20 120 | 3560 | 16 150 | 3190 | #12 400 | 3520 | ¢14 |16 | 16 |13
3000 | 3000 | 340 | 340 $20 120 | 3600 | 18 150 | 3480 | e12 280 | 4020 | 14 |18 | 18 | 15
e
T
L S+2wW-80 1
T -1
BAR A
8
[
0.35S+W—40 S
b
o
&
&
: £ 3
BAR B + —2 FOR TOP SLAB, t=T
goq 1} :::] > :3 +|  FOR BOTTOM SLAB, t=T+20
= FOR SIDE WALLS, t=W

LENGTH

THE ROCK EXCAVATED FOR A MIMIMUM HEIGHT OF 600mm
BELOW LEAN CONCRETE BLINDING AND A WIDTH EXCEEDING
CULVERT BY 400mm ON EACH SIDE AND REPLACED BY
SELECTED FILL COMPACTED TO 70% RELATIVE DENSIY.

14.BACKFILL AT THE SIDES OF THE BOX CULVERT SHALL BE
COMPACTED TO AT LEAST 95% OF MAXIMUM DRY DENSITY.
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NOTES
BOX CULVERTS DIMENSIONS AND QUANTITIES BOX CULVERTS DIMENSIONS AND QUANTITIES J- FOR GENERAL NOTES REFER To OWG. No. GE-5-40000 .
DIMENSIONS TABLE 1D — 0.90m FILL COVER OR LESS DIMENSIONS TABLE 2D — FILL COVER OVER 0.9m TO 4.00m THAN 1.7
ERE] REINFORCEMENT ERIEE REINFORCEMENT 3. GRNCRETE CLEAR GOVER 10 RENFORCEMENT SHAL BE
SPAN |HEIGHT| swAB | = = Bar Diameter, Spacing and Length in Millimeters SPACER BARS SPAN [HEIGHT| sLaB | = = Bar Diameter, Spacing and Length in Millimeters SPACER BARS 4 AT DENDS REINFORCING BARS SHALL HAVE A RADIUS OF
5|E BARS—A BARS-B BARS—C BARS—D BARS—E Sz NUMBER 51 E BARS—A BARS-B BARS—C BARS—D BARS-E SizE NUMBER * SORSHRUCTOH JONTS ST B pLACKD AT Wit
s H T | we |w | sizE [spce |LENeM| sizE | sPce [LENGTH| SiZE | SPCG | LENGTH| SIZE [ SPCG [ LENGT| SiZE | SPCG | LENGTH Top, w%&m s H T | we | wi | SizE | SPce |LENem| size | sPce [LENGTH| SiZE | SPCG | LENGTH| SIZE [ SPCG | LENGTH| SIZE | SPCG | LENGTH o w%‘””m 2? F'ui'&:ﬁ épl"“‘ium:w SONT SHALL BE PLACED
1500 | 1500 | 200 | 200 | 200 #20 | 200 | 3520 | 14 | 220 | 1905 | @12 | 180 | 2240 | @12 | 300 | 2240 | #16 | 140 [2100 | e12 | 33 | 17 | 9 | o 1500 | 1500 | 200 | 200200 | ¢14 | 150 | 3520 | #12 | 180 | 1905 | @12 | 260 | 2240| #12 | 300 | 2240| #16 | 140 [2100 | e12 [ 17 | 17 | O | o
2000 | 1000 | 200 |200]200] #20 | 200 | 4520 | #14 | 160 | 1830 | #12 | 220 | 1740| @12 | 300 | 1740 #16 | 150 [2600 | @12 | 33 | 17 | 5 | 5 2000 | 1000 | 200 | 200|200 | ¢14 | 160 | 4520 | 12 | 230 | 1830 | #12 | 300 | 1740] @12 | 300 | 1740] #16 | 140 [2600 | @12 | 17 | 17 | 5 | 5
2000 | 1250 | 200 | 200 | 200| 920 | 200 | 4520 | @14 | 180 [1955 | #12 | 220 | 1990 | #12 | 300 | 1990 | #16 | 140 | 2600 | @12 | 33 | 17 | 7 | 7 2000 | 1250 | 200 | 200|200 | 14 | 160 | 4520 | 12 | 230 | 1955 | @12 | 300 | 1990| #12 | 300 | 1990| 16 | 140 |2600 | e12 | 17 | 17 | 7 | 7
2000 | 1500 | 200 | 200|200 #20 | 200 [ 4520 | @14 | 200 | 2080 | #12 | 200 | 2240 | 12 | 300 | 2240 | #16 | 140 |2600 | @12 | 33 | 17 | 7 | 7 2000 | 1500 | 200 | 200[200 | o14 | 160 | 4520 | 012 | 230 | 2080 | #12 | 260 | 2240| #12 | 300 | 2240| 916 | 140 [2600 | @12 | 17 | 17 | 7 | 7
2000 | 2000 | 200 [ 200|200| #20 | 200 | 4520 | @14 | 220 [2330 | #12 | 180 | 2740 | #12 | 300 | 2740 #16 | 140 | 2600 | @12 | 33 | 17 | 9 | o 2000 | 2000 | 200 | 200|200 | #14 | 150 | 4520 | 12 | 180 | 2330 | @12 | 260 | 2740] @12 | 300 | 2740] #16 | 140 [2600 | @12 [ 17 | 17 | 9 | o (AU
2500 | 1000 | 230 [230]200| #20 | 200 [ 5580 | @14 | 140 [ 2065 | #12 | 220 | 1800 | #12 | 300 | 1800 | #16 | 140 3100 | @12 | 41 | 25 | 5 | 5 2500 | 1000 | 230 | 230|200 | e14 | 140 | 5580 | ¢12 | 160 | 2065 @12 | 300 | 1800 #12 | 300 | 1800| #20 | 160 |3100 | e12 | 25 | 256 | 6 | 5 I»f‘ol;;m“,o.s:m.ethkmr«:swu.l.laEAsewzn
2500 | 1250 | 230 [ 230 200| #20 | 200 | 5580 | @14 | 150 [ 2190 | ¢12 | 220 | 2050 | #12 | 300 | 2050 | #16 | 140 |3100 | ¢12 | 41 | 25 | 7 [ 7 2500 | 1250 | 230 | 230|200 | #14 | 140 | 5580 | 12 | 180 | 2190 | @12 | 300 | 2050| #12 | 300 | 2050| #20 | 160 |3100 | @12 | 25 | 25 | 7 | 7 6. ALL DMENSIONS ARE IN MILLIMETERS.
2500 | 1500 | 230 | 230 200| @20 | 190 | 5580 | #14 | 170 | 2315 | 12 | 200 | 2300 | 12 | 300 | 2300 | #16 | 130 [3100 | 12 | 41 | 25 | 7 | 7 2500 | 1500 | 230 | 230|200 | #14 | 135 | 5580 | #12 | 180 | 2315 | @12 | 280 | 2300| #12 | 300 | 2300| #20 | 160 | 3100 | 912 | 25 | 25 | 7 | 7 . AT TOP OF BOTTOM
2500 | 2000 | 230 | 230 200] #20 | 190 | 5580 | 14 | 180 | 2565 | 12 | 180 | 2800 | #12 | 300 | 2800 | #16 | 130 [3100 | #12 | 41 | 25 | 9 | o 2500 | 2000 | 230 | 230200 | e14 | 135 | 5580 | #12 | 160 | 2565 | #12 | 250 | 2800| #12 | 500 | 2800] 20 | 150 [3100 | #12 | 25 | 25 | 9 | o - BORErfuChNON BT T LASRED Eohonm.
2500 | 2500 | 230 [ 230|200| #20 | 190 | 5580 | #14 | 180 [ 2815 | #12 | 160 | 3300 | #14 | 250 | 3300 | #16 | 130 | 3100 | @12 | 41 | 25 | 13 | 13 2500 | 2500 | 230 | 230|200 | 14 | 135 [ 5580 | #12 | 140 [2815 | 812 | 240 | 3300| #14 | 250 | 3300| #20 | 150 | 3100 | @12 | 25 | 25 | 12 | 13 0. BOTTOM SPACER BARS IN TOP SLAB N TABLE 10 ONLY
3000 | 1000 | 260 | 260 200| 20 | 200 | 6640 | @16 | 170 [ 2300 | #12 | 220 | 1860 | #12 | 300 | 1860 | #16 | 140 | 3600 | ¢12 | 63 | 31 | 5 | 5 3000 | 1000 | 260 | 260|200 | #16 | 140 | 6640 | #14 | 160 [2300 | @12 | 300 | 1860| @12 | 300 | 1860| #20 | 130 | 3600 | @12 | 31 | 31 | 6 | 5 AREA MO GTHER SUBSTITUTION OF LARGER DIAWETER BARS
3000 | 1250 | 260 [ 260|200| #20 | 190 | 6640 | #16 | 180 | 2425 | #12 | 220 | 2110 | #12 | 300 | 2110 16 | 130 | 3600 | ¢12 | 63 | 31 | 7 | 7 3000 | 1250 | 260 | 260|200 | #16 | 140 | 6640 | #14 | 170 |2425 | #12 | 300 | 2110] #12 | 300 | 2110] #20 | 130 |3600 | @12 | 31 | 31 | 7 | 7 1. SEW CULVERTS » SPAGER BARS IN SKEW CULVERTS. SHALL
3000 | 1500 | 260 | 260 | 200| 20 | 190 | 6640 | @16 | 200 [ 2550 | #12 | 220 | 2360 | #12 | 300 | 2360 | #16 | 130 | 3600 | ¢12 | 63 | 31 | 8 | 7 3000 | 1500 | 260 |260[200] e16 | 140 [6640] 614 [ 180 [2550] #12 | 300 | 2360] #12 | 300 | 2360[ #20 | 130 [3600 [ ¢12 [ 31 | 31 | 9 [ 7 " RUN'ALONG CULVERT LENGTH IN DIRECTION OF SKEWNESS.
3000 | 2000 | 260 | 260]200| 20 | 190 | 6640 | @16 | 220 | 2800 | @12 | 180 | 2860 | #12 | 300 | 2860 | 916 | 130 | 3600 | @12 | 53 | 31 | 11 | o 3000 | 2000 | 260 | 260|200 | #16 | 140 | 6640 | 614 | 180 | 2800 | #12 | 260 | 2860| ¢12 | 300 | 2860 #20 | 130 | 3600 | @12 | 31 | 31 | 11 | o A R S FOCRPCNDICULAR TO
3000 | 2500 | 260 | 260 | 200| 920 | 190 | 6640 | 916 | 220 [ 3050 | ¢12 | 160 | 3360 | #14 | 250 | 3360 | 16 | 125 | 3600 | @12 | 53 | 31 | 13 | 13 3000 | 2500 | 260 | 260|200 | #16 | 135 | 6640 | 14 | 170 | 3050 | @12 | 220 | 3360] @14 | 250 | 3360] #20 | 130 | 3600 | @12 | 31 | 31 | 13 | 13 INLETS AND OUTLETS SHALL BE CUT AS
3000 | 3000 | 260 | 260 ] 250| 920 | 180 | 6690 | @14 | 150 | 3300 | #12 | 140 | 3860 | #14 | 200 | 3860 | #16 | 120 | 3650 | @12 | 53 | 31 | 15 | 15 3000 | 3000 | 260 | 260|250 | ¢16 | 135 | 6690 | 14 | 140 | 3300 | @12 | 180 | 3860] @14 | 200 | 3860] @20 | 130 | 3650 | @12 | 31 | 31 | 15 | 15 12. LVERTS UNTRENCHED ON UNYIELDING FOU
, THE 6.‘I')I"S"OFFI.I.(':MIER STIPULATED IN TABLE
BOX CULVERTS DIMENSIONS AND QUANTITIES BOX CULVERTS DIMENSIONS AND QUANTITIES
DIMENSIONS TABLE 3D — FILL COVER OVER TO 4.00m TO 5.10m DIMENSIONS TABLE 4D — FILL COVER OVER 5.10m TO 6.50m
3 ; REINFORCEMENT al ; REINFORCEMENT
SPAN [HEIGHT| sLaB | = | = Bar_Diameter, Spacing and Length in Millimeters SPACER BARS SPAN |HEIGHT| sLAB | = | = Bar Diameter, Spacing and Length in Millimeters SPACER BARS
8 g BARS—-A BARS—-B BARS-C BARS-D BARS—-E NUMBER 8 e BARS—A BARS-B BARS—-C BARS-D BARS—-E NUMBER
SIZE |_EACH WALL | _EACH WALL
s H T | We |W | sizE | SPcG |LENGTH| sizE | SPcG [LENGTH| SIZE | SPCG | LENGTH| SIZE | SPCG | LENGTH| SIZE | SPCG | LENGTH e e e s H T | we [ wi | SIZE | SPCG | LENGH| SIZE | SPCG |LENGTH| SIZE | SPCG [ LENGTH| SIZE [ SPCG | LENGTH| SIZE | SPCG | LENGTH Do |6 [oa T w
1500 | 1500 | 220 | 220|200 | #14 | 160 | 3560| #12 | 180 | 1945 | @12 | 400 | 2280| #12 | 300 | 2280 ¢16 | 130 | 1400| #12 | 19 | 19 | 9 | o 1500 | 1500 | 240 | 240|200 | @14 | 150 | 3600 | #12 | 180 | 1985 | @12 | 400 | 2320| #12 | 300 | 2320 | ¢16 | 120 |1400| 12 | 21 | 21 | O | o
2000 | 1000 | 220 |220[200 | #14 | 160 | 4560| #12 | 230 [1870 | #12 | 400 | 1780] ¢12 | 300 | 1780 #16 | 130 | 1800| 12 | 19 | 19 | 5 [ & 2000 | 1000 | 240 | 220200 | #14 | 150 | 4560 | 12 | 230 | 1890 | ¢12 | 400 | 1820] #12 | 300 [1820 | #16 | 120 [1750 | @12 | 21 | 21 | 5 | & -
2000 | 1250 | 220 | 220[200 | #14 | 160 | 4560| 12 | 230 [ 1975 | #12 | 400 | 2030] ¢12 | 300 | 2030| ¢16 | 130 | 1800| #12 | 19 | 19 | 7 | 7 2000 | 1250 | 240 [220]200 | @14 | 150 | 4560 | 12 | 230 | 1995 | ¢12 | 400 | 2070] #12 | 300 [ 2070 | 16 | 120 | 1750 | 12 | 21 | 21 | 7 | 7
2000 | 1500 | 220 | 220[200 | #14 | 160 | 4560| 12 | 230 [2120 | #12 | 400 | 2280] ¢12 | 300 | 2280| @16 | 130 | 1800| #12 | 19 | 19 | 7 | 7 2000 | 1500 | 240 [220]200 | @14 | 150 | 4560 | 812 | 230 | 2140 | ¢12 | 400 | 2320] #12 | 300 | 2320 | #16 | 120 | 1750 | 12 | 21 | 21 | 7 | 7
2000 | 2000 | 220 | 220]200 | #14 | 160 | 4560| 12 | 180 | 2370 | 12 | 400 | 2780] ¢12 | 300 | 2780 @16 | 130 | 1800 #12 | 19 | 18 | o | o 2000 | 2000 | 240 [ 240200 | @14 | 150 | 4600 | @12 | 180 | 2410 | ¢12 | 400 | 2820] #12 | 300 [ 2820 | 16 | 120 | 1750 | 12 | 21 | 21 | 9 | o
2500 | 1000 | 260 | 230[200 | ¢16 | 160 | 5580 | #12 | 170 | 2095 | #12 | 400 | 1860] #12 | 300 | 1860| 20 | 150 | 2200 12 | 27 | 27 | 6 | 5 2500 | 1000 | 290 | 260200 | #16 | 150 | 5640 | 912 | 170 | 2155 | ¢12 | 400 | 1920] #12 | 300 | 1920 | 20 | 140 | 2150 | 14 | 23 | 23 | 5 | &
2500 | 1250 | 260 | 230|200 | 916 | 160 | 5580 | @12 | 180 | 2220 | @12 | 400 | 2110] #12 | 300 | 2110] 20 | 150 | 2200 w12 | 27 | 27 | 7 | 7 2500 | 1250 | 290 [260]200 | #16 | 150 | 5640 | 912 | 180 | 2280 | ¢12 | 400 | 2170] #12 | 300 | 2170 | 20 | 140 |2150 | #14 | 23 | 23 | 7 | 7
2500 | 1500 | 260 | 230|200 | ¢16 | 160 | 5580 | @12 | 180 | 2345 | #12 | 400 | 2360] 12 | 300 | 2360| 20 | 150 | 2200 w12 | 27 | 27 | 7 | 7 2500 | 1500 | 290 |260]200 | #16 | 150 | 5640 | 12 | 180 | 2405 | #12 | 400 | 2420] #12 | 300 |2420 | 20 | 140 |2150 | e14 | 23 | 23 | 7 | 7
2500 | 2000 | 260 | 240[200 | #16 | 160 | 5600| #12 | 170 | 2605 | @12 | 400 | 2860| ¢12 | 300 | 2860 #20 | 150 | 2200 w12 | 27 | 27 | 9 | o 2500 | 2000 | 290 | 270200 | #16 | 150 | 5660 | 12 | 170 | 2665 | ¢12 | 400 | 2020] #12 | 300 [ 2920 | #20 | 140 2150 | #14 | 23 | 23 | 9 | o
2500 | 2500 | 260 | 260200 | 916 | 160 | 5640 #12 | 140 | 2875 | #12 | 280 | 3360] 14 | 250 | 3360| #20 | 150 | 2200 12 | 27 | 27 | 13 | 13 2500 | 2500 | 290 | 290200 | #16 | 150 | 5700 | 12 | 140 | 2935 | ¢12 | 400 | 3420 #14 | 250 [ 3420 | 20 | 140 [2200| ¢14 | 23 | 23 | 13 | 13
3000 | 1000 | 300 | 260[200 | #16 | 140 | 6640| e14 | 170 | 2340 | #12 | 280 | 1940] #12 | 300 | 1940| 20 | 130 | 2600 w14 | 20 | 20 | 6 | 5 3000 | 1000 | 340 | 300200 | #16 | 135 | 6720 | #14 | 160 | 2420 | 12 | 400 | 2020] #12 | 300 [2020 | #20 | 120 [2550 | e14 | 31 | 31 | 6 | &
3000 | 1250 | 300 | 260[200 | 916 | 135 | 6640 614 | 190 | 2465 | #12 | 280 | 2190] #12 | 300 | 2190| 20 | 125 | 2600 w14 | 20 | 29 | 7 | 7 3000 | 1250 | 340 | 300200 | #16 | 135 | 6720 | #14 | 190 | 2545 | ¢12 | 400 | 2270| 12 | 300 | 2270 | 20 | 120 | 2550 | @14 | 31 | 31 | 7 | 7
3000 | 1500 | 300 | 260[200 | 916 | 135 | 6640 @14 | 190 | 2500 | #12 | 280 | 2440| #12 | 300 | 2440| 20 | 125 | 2600 w14 | 20 | 29 | 7 | 7 3000 | 1500 | 340 | 300200 | #16 | 130 | 6720 | 914 | 190 | 2670 | ¢12 | 400 | 2520] 12 | 300 | 2520 | 20 | 120 | 2550 | @14 | 31 | 31 | 7 | 7
3000 | 2000 | 300 | 260|200 | #16 | 135 | 6640| e14 | 190 2840 | 12 | 280 | 2940| ¢12 | 300 | 2040 #20 | 125 | 2600 w14 | 29 | 29 | o | o 3000 | 2000 | 340 [300]200 | 816 | 130 | 6720 | #14 | 190 | 2920 | ¢12 | 400 | 3020 #12 | 300 | 3020 | 20 | 120 | 2550 | e14 | 31 | 31 | 9 | o
3000 | 2500 | 300 | 280[200 | 916 | 135 | 6680 ¢14 | 160 | 3110 | #12 | 280 | 3440| ¢14 | 250 | 3340| 20 | 125 | 2600]| 14 | 29 | 29 | 13 | 13 3000 | 2500 | 340 | 320200 | #16 | 130 | 6760 | 14 | 180 | 3190 | ¢12 | 400 | 3520] #14 | 250 | 3520 | #20 | 120 | 2600 | e14 | 31 | 31 | 13 | 13
3000 | 3000 | 300 | 300[250 | #16 | 135 | 6770| 14 | 150 | 3380 | @12 | 200 | 3940] ¢14 | 200 | 3040| 820 | 125 | 2650| 14 | 20 | 29 | 15 | 15 3000 | 3000 | 340 | 3400250 | #16 | 130 | 6850 | #14 | 150 | 3460 | ¢12 | 280 | 4020 #14 | 200 [ 4020 | #20 | 120 [ 2650 | e14 | 31 | 31 | 15 | 15
SPECIAL BOX CULVERT DIMENSIONS AND QUANTITIES
DIMENSIONS TABLE 5D — FILL COVER OVER 6.50m TO 8.00m
al g REINFORCEMENT
SPAN |HEIGHT| staB | = | = Bar Diameter, Spacing and Length in Millimeters SPACER BARS
8 g BARS—A BARS—B BARS—-C BARS—-D BARS—-E NUMBER
s H T | we | wi | SIZE | SPCG |LENGTH| SiZE | sPcG [LENGTH| SIZE | SPCG | LENGTH| SIZE | SPCG | LENGTH| SIZE | SPCG | LENGTH 0 | SRt el
1500 | 1500 | 270 |240[200 | #14 | 150 | 3600 | #16 | 190 | 2015 | w10 | 200 | 2380| #10 | 200 | 2380 | #16 | 120 [1400| #12 | 21 | 21 | 9 | 9
NOTE
FOR LOCATION OF BOX CULVERTS, REFER TO DRAINAGE DRAWINGS.
¢
SYMM. ABOUT €, _FO_O}_
T
_WeI s wi s | Wel
0.358 FOR FILL > 4.25m  04S 0.4S FOR FILL > 4.25m | O355HWe40 |
FOR FILL £ 4.25m 0.35S 0.655+400 FOR FILL < 4.25m 390 _TO 60! BAR B
0 TO 60
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- cé&b CONSTRUCTION JOINT DETAIL
1l2s0 EQUALLY SPACED 250} ' 11250 250 (SPACED AT 8M INTERVALS)
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757d FLLET Lo 258 ) 12eams £ O - LENGTH OF STRAIGHT BARS: FINAL TENDER DOCUMENTS
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= = —— : - ! | REDUCTION 1/2
a8 B8R B Lo 10 edo miqm_ma)_gwgl 00 To 600 \M‘ mmm REMARK 1
LAP _+2__+G°° YP., _‘_D_OP'P BARS A IN BOTTOM SLAB OF TABLE 1D
OT‘L,"’S ONLY, FOR S=2000 ONLY SHALL HAVE
SAME SIZE, SPACING & LENGTH AS
BARS A .
TYPICAL SECTION w] o [ o [
REVISIONS
‘CUENT
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DOUBLE CELLS BOX CULVERT
STRUCTURAL DETAILS
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NOTES
BOX CULVERTS DIMENSIONS AND QUANTITIES BOX CULVERTS DIMENSIONS AND QUANTITIES 1. FOR GENERAL NOTES REFER TO DWG. GE—S—40000.
3 REINFORCEMENT 3 REINFORCEMENT THAN 1.7 Kg/em?.
SPAN HElGHTISLAH = | = Bar Diameter, Spacing and Length in_Millimeters SPACER BARS SPAN HEIGHTISLA] = | = Bar Diameter, Spacing and Length in Millimeters SPACER BARS 3. CONCRETE CLEAR COVER TO REINFORCEMENT SHALL BE
K|& BARS—A BARS—-B BARS—C BARS-D BARS—E BARS—F BARS—-G | ¢ NUMBER KlE BARS—A BARS-B BARS—C BARS-D BARS—E BARS—F BARS—G | NUMBER 4. AT BENDS, REINFORCING BARS SHALL HAVE A RADIUS OF
4 BAR DIAMETERS.
S | H | T |we| wi|size |spce|LenetH sizE | sPce|LeNeTH SIZE | SPCG|LENGTH SIZE | SPCGILENGTH SIZE | SPCG|LENGTH SIZE | SPCG|LENGTH| SIZE | SPCG [LENGTH s,“_’,",m‘-g‘,"ﬂ‘- S | H | T |we| wi|size |spce|LeneTH sizE | sPce{LeNeTH SIZE | SPCG|LENGTH SIZE | SPCGILENGTH SIZE | SPCG|LENGTH SIZE | SPCG|LENGTH| SIZE | SPCG [LENGTH &m‘-&‘,ﬂﬁ* 5. FOR CULVERT G 10
1500 | 1500 | 230] 230]200 | 20| 170 [1990] ¢16 | 180 [1965] #12 | 200 | 2300] #12| 300 |2300] #16 [ 300 [2100] ¢16 | 300 [2950| #20 | 210 [2100]| #12][ 37| 25| 7 | 7 1500 | 1500 [230]230]200 | #16 | 150 [1990] 014 [ 190 [1965] 612 | 280 [2300] ¢12 | 300 | 2300[ ¢16] 260 [2100] @16 | 260 |2950] 412 | 160 [2100[#12] 24[ 24| 7 [ 7 CONSTRUCTION JOINTS SHALL BE PLACED AT MAXIMUM
2500 | 1000 | 230] 230200 | #20 | 180 2000 #16 | 150 [2065] #12] 220 [1800 | #12 | 300 [1800 | #16 | 300 [3100] #16 | 300 [4650] 620 | 210 [3100]@12[ 61| 37] 6 [ 5 2500 | 1000 [230] 230200 | 16 [160 [2990] 614 [ 180 [2065] 612 | 300 [1800 | 412 | 300 [1800] #16] 260 [3100] 416 | 260 [4650] #12] 160 [3100[12] 37[37[ 5 5 o N PO ot ooy, s
2500 | 1250 [ 230] 230]200 [ #20 | 180 [2990] 16 [ 160 [2190] ¢12 | 220 [ 2050] #12 | 300 |2050] ¢16 [ 300 [3100[ g16 | 300 4650 e20 | 210 [3100] #12] 61[37[ 7 [ 7 2500 | 1250 [ 230 230[200 [ 16 [150 [2990] #14 [ 190 [2190] #12 | 300 [2050] #12 | 300 [ 2050] #16| 260 [3100] #16 | 260 [4650]| #12] 160 [3100][¢12[ 37|37 65 [ 7 AT A MAXINUM SPACING
2500 | 1500 [230] 230]200 [ #20 | 170 |2990] #16 | 180 [2315] ¢12 | 200 [ 2300] 12| 300 [2300] ¢16 [ 300 [3100] g16 | 300 4650 #20 | 210 [3100] @12 61[37[ 7 [ 7 2500 | 1500 | 230 | 230 [200 | 816 | 150 [2990| #14 [ 190 [2315] ¢12 | 280 [2300] #12 | 300 | 2300] #16 | 260 [3100|#16 | 260 [4650| #12 | 160 [3100[012| 37|37 7 | 7
2500 | 2000 | 230] 230200 | #20 | 160 | 2890 #16 | 200 |2565] 12 | 180 | 2800] #12 | 300 [2800] ¢16 | 300 [3100| #16 | 300 [4650 | #20 | 200 [3100] #12| 61| 37| 0 | 9 2500 | 2000 | 230 | 230|200 | #16 [ 140 |2990| #14 | 190 | 2565] #12 | 250 | 2800 #12 | 300 | 2800| #16 | 260 3100|816 | 260 |4650| @12 | 160 [3100[912| 37|37 [ 9 | 9 B e T S TN o e oL, o
2500 | 2500 | 230 2301200 | #20 | 160 |2990| #16 | 200 [2815] #12 | 160 | 3300| #14 | 250 |3300| #16 | 280 |3100| #16 | 280 [4650 | #20 | 200 | 3100 12| 61 37) 13| 13 2500 | 2500 | 230 | 230|200 | #16 | 140 |2990] #14 | 160 [2815] #12 | 240 |3300] ¢14 | 250 | 3300] #16 | 260 [3100]¢16 | 260 |4650| 12| 160 |3100[{#12] 37| 37 | 13] 13 SHALL BE AS SHOWN IN LONGITUDINAL SECTION.
3000 | 1000 [ 260] 260200 | #20 | 180 [3520] #16 [ 140 [2300] @12 | 220 [1860] @12 300 [1860] ¢16 | 280 [3600] #16 | 280 [5500 | 620 | 210 [3600] #12[ 79[ 48] 5 [ 5 3000 | 1000|260 260[200 [ 20 [180 [3520] #16 [ 160 [2300] #12 | 300 [1860] ¢12 | 300 [ 1860] 20| 320 [3600] #20 | 320 [s500]| #12] 150 [3600][¢12] 49|49 | 6 [ 5 . FILL COVER IS CRIICAL HEIGHT FROM TOP OF CULVERT
3000 | 1250 | 260 260]200 | #20 | 180 |3520| ¢16 | 150 [2425] 812 | 220 [2110] ¢12] 300 |2110] ¥16 | 280 |3600] @16 | 280 |5500 | 920 | 210 |3600]#12| 79| 49| 7 | 7 3000 | 1250 | 260 | 260200 | 20 | 180 |3520] ¢16 | 180 [2425] ¢12 | 300 |2110] #12 | 300 | 2110] 920 | 320 |3600 | 20 | 320 |5500| ¢#12 | 150 |3600|¥12|49|49]| 7 | 7 S D A T AL O oF
3000 | 1500 [ 260] 260]200 [ #20 | 170 [3520] 16 [ 160 [2550] ¢12 | 220 [ 2360] #12] 300 |2360] ¢16 [ 280 [3600 [ g16 | 280 |s500] @20 | 200 [3600] #12] 79[ 49[ 7 [ 7 3000 | 1500 | 260 | 260|200 | 820 | 180 [3520] ¢16 | 190 |2550] ¢12 | 300 [2360] #12 | 300 | 2360] 20 | 320 [3600 | #20 | 320 [s500| #12 | 150 [3600[012| 49|49 7 [ 7 0.9m AND THE MININUM HEIGHT FOR FILL LESS THAN 0.9m.
3000 | 2000 [ 260] 260200 | #20 | 160 | 3520 #16 [ 180 |2800] @12 | 180 [2860]| 12| 300 [2860| #16 | 280 [3600 | w16 | 280 [5500 020 | 200 [3600] #1279 | 49 11 ] 11 3000 | 2000 [ 260 260[200 | #20 [ 170 [3520] 016 [ 190 [2800] 012 | 260 [2860] #12 | 300 | 2860] #20| 320 [3600] #20 | 320 [s500]| #12 | 150 [3600[¢12] 49 ] 40 | 11] 11 FOR FLL OOVER THAT VARIES FROM LESS THAN 0.0m To
3000 | 2500 | 260] 260{200 | #20 | 160 |3520| ¢16 | 190 [3050] #12 | 160 |3360| #14 | 250 |3360 | #16 | 280 |3600| #16 | 280 |5500| #20 | 200 | 3600/ ¢12| 79 | 49]| 13| 13 3000 | 2500 | 260 | 260)200 | ¢20 | 160 |3520] #16 | 180 {3050] #12 | 220 |3360] 814 | 250 | 3360 $20 | 300 |3600|¢20 | 300 |5500| ¢12 | 150 |3600{#12| 49]|49 | 13] 13 ,WN'TEAB,_E T om. GOVERNING DESIGN SHALL GVEN
3000 | 3000 [ 260] 260] 250 [ 020 | 160 [3545] #16 [ 190 [3300] ¢12 | 140 [3860] @14 | 200 [3860 | #16 | 260 [3650 | #16 | 260 [5600 | 620 | 200 [3650] #1279 [ 49] 15[ 15 3000 | 3000 [260 ] 260[250 | 920 [160 [3545] #16 [160 [3300] #12 | 180 [3860] ¢14 | 200 | 3860] 20| 300 [3650 | #20 | 300 [5600]| #12] 150 [3650]012]| 49|49 [ 15] 15 L D ARE N, MILLMETERS.
4000 | 2000 [ 340] 300]200 [ ¢20 | 170 [4560] #16 [ 170 [3270] ¢14 | 260 |3020] 812 [ 300 [3020] ¢16 [ 280 [4600] s16 | 280 |7200] 620 | 210 [4600] #1473 [ 61 9 | © 4000 | 2000 [340] 300[200 [ #20 [ 135 [4560] w16 [ 160 [3270] #12 | 300 [3020] #12 | 300 | 3020] 20| 250 [4600] 20 | 250 [7200] #14 ] 160 [4600][¢14[ 61|61 9 [ o ENSIONS
4000 | 2500 | 340) 300200 | ¢20 | 170 |4560] ¢16 | 180 |3520| 814 | 260 |3520| #14 | 250 |3520| ©16 | 280 |4600] ¢16 | 280 |7200| ¢20 | 210 |4600| ¢14]| 70| 61] 13| 13 4000 | 2500 | 340 300200 | ¢20 | 135 |4560| ¢16 | 160 | 3520] ¢12 | 280 |3520| ¢14 | 250 | 3520| ¢20 | 250 |4600 | #20 | 250 |7200| @14 | 160 |4600|#14 | 61|61 | 13] 13 -m&::#gm_ﬂmwwm
4000 | 3000 [ 340] 310]250 [ ¢20 | 160 [4595] ¢16 [ 180 [3780] ¢14 | 220 [4020] 614 | 200 [4020] ¢16 [ 260 [4650 [ a16 | 260 |7300] e20 | 210 [4650] #14] 70| 61 15[ 15 4000 | 3000 [ 340 310]250 [ 020|135 [4595] #16 | 150 [3780] 012 | 220 [4020] #14 | 200 | 4020] ¢20 [ 240 [4650] 620 | 240 [7300] #14 | 160 [4650][014 [ 61|61 15] 15 10.80TTOM SPACER BARS IN TOP SLAB IN TABLE 1T ONLY
4000 | 4000 | 340] 340[250[ ¢20 | 160 [4625] 16 | 160 [4310] #14 | 140 |5020] 816 | 220 |5020| ¢16 [ 260 [4650] 616 | 260 |7300]| 020 | 210 [4650] #1470 61 19] 19 4000 | 4000 [340] 340[250 [ 920 [ 130 [4625] 016 [ 130 [4310] #12 | 150 [5020] #16 | 220 [ 5020] #20] 240 [4650] 20 | 240 [7300] #14 ] 160 [4650]014] 6161 ] 19] 19 MAY BE INCREASED TO $14mm DIAMETER OF EQUNALENT
— AREA. NO OTHER SUBSTITUTION OF LARGER DIAMETER BARS
11. SKEW CULVERTS : SPACER BARS IN SKEW CULVERTS SHALL
RUN ALONG CULVERT LENGTH IN DIRECTION OF SKEWNESS.
BOX CULVERTS DIMENSIONS AND QUANTITIES BOX CULVERTS DIMENSIONS AND QUANTITIES AL GIYER RENFORCHUENT L 56 PERENOUR T
DIMENSIONS TABLE 3T — FILL COVER OVER 4.00m TO 5.10m DIMENSIONS TABLE 4T — FILL COVER OVER 5.10 TO 6.50m INLETS AND OUTLETS SHALL BE CUT AS REQUIRED.
12. CULVERTS SUPPORTED BY ROCK FOR PART OF THEIR
F g REINFORCEMENT g g REINFORCEMENT CULYERTS SUPPORTED BY ROCK FOR PART OF THER
SPAN HEIGHT|SLAB = Bar Diometer, Spacing and Length in Millimeters SPACER BARS SPAN HEIGHT|SLAB = Bar Diometer, Spacing and Length in Millimeters SPACER BARS m % F%RJ r:n 'r‘é‘i‘u"n’:‘ Al-lwm osm
E 3 BARS—A BARS—B BARS—C BARS-D BARS—E BARS—F BARS—G SIZE NUMBER E 3 BARS—-A BARS—B BARS—C BARS-D BARS—E BARS—F BARS-G SIZE NUMBER CULVERT BY 400mm ON EACH SIDE AND REPLACED BY
S | H | T |we| wi|size |spce|LEneTH sizE | SPCGILENGTH SIZE | SPCG|LENGTH SIZE | SPCGILENGTH SIZE | SPCG|LENGTH SIZE | SPCG|LENGTH| SIZE | SPCG [LENGTH &wﬁ S | H | T |we| wi|size |spce|LENeTH siZE | SPCG{LENGTH SIZE | SPCG|LENGTH SIZE | SPCGILENGTH SIZE | SPCG|LENGTH SIZE | SPCG|LENGTH| SIZE | SPCG [LENGTH -W-m 3. BACKFILL AT THE SIDES OF THE BOX CULVERT SHALL BE
1500 | 1500 | 260230 [200 | #16 | 140 |1990] #14 | 190 [1995] #12 | 280 | 2360] #12 | 300 |[2360| #16 | 260 |1400| #16 | 260 [3100] #12 | 200 |2100] ¢12| 25[ 25| 7 | 7 1500 | 1500 |290 | 260 [ 200 | #20 | 180 [2020| ¢14 | 190 | 2055| #12| 400 | 2420] 812 | 300 |[2420| 816 | 240 [1400]| #16 | 240 [3100] ¢12 | 200 [2100[ 14|21 [21| 7 | 7 COMPACTED TO AT LEAST 85X OF MAXIMUM DRY DENSTTY.
2500 | 1000 | 260 | 230 [200 | #16 | 140 [2990] 14 | 180 [2095] s12 | 280 | 1860] #12 | 300 | 1860 | 16 | 260 |2200| #16 | 260 |4900] #12 | 200 [3100]| #12| 40| 40| 5 | 5 2500 | 1000 | 290 | 260 [200 [ 920 | 170 [3020] 814 | 170 | 2155] #12| 400 | 1920] #12| 300 | 1920] #16 | 240 |2200] 816 | 240 [4900| #12 | 200 |3100] 914|334 [ 34| 65 | 5 14.EXTRA REINFORCEMENT SHALL BE PROVIDED IN HEAD WALLS
2500 | 1250 | 260|230 |200 | 916 | 140 |2990| #14 | 190 [2220] 12 | 280 | 2110] 12| 300 |2110] #16 | 260 |2200| »16 | 260 [4900| #12 | 200 |3100] ¢12] 40| 40| 7 | 7 2500 | 1250 [290 | 260 [200] 920 | 180 |3020[ 014 | 190 | 2280[ ¢12] 400 | 2170| #12 | 300 |2170] #16 | 240 [2200] e16 | 240 [4900[ 012 | 200 [3100] #14[34[34] 7 [ 7 b R oL s T Mo L
2500 | 1500 | 260|230 [200 | #16 | 140 [ 2990 #14 | 190 [2345] 12 | 280 | 2360] #12 | 300 | 2360 #16 | 260 | 2200 | #16 | 260 |4900] #12 | 200 [3100] #12| 40| 40| 7 | 7 2500 | 1500 | 290 | 260 | 200 | 20 | 180 | 3020] ¢14 | 190 | 2405 #12| 400 | 2420 #12 | 300 | 2420] 16 | 240 |2200| 816 | 240 [4900 | #12 | 200 |3100]#14|34 | 34| 7 | 7 PRIOR TO REMOVING FORMWORK AND PROPS SUPPORTING
2500 | 2000 | 260|240 |200 | #16 | 140 | 3000| #14 | 190 |2605| w12 | 280 | 2860] ¢12 | 300 | 2860| #16 | 260 |2200 | #16 | 260 |4900| #12 | 200 [3100]| #12| 40| 40| 9 | 9 2500 | 2000 | 290 | 270 [ 200 | 20 | 180 | 3030| ¢14 | 190 | 2665| #12| 400 | 2920] #12 | 300 | 2020| #16 | 240 | 2200| #16 | 240 4900 | #12 | 200 [3100| #14[34 34| 9 | 9 CULVERT TOP SLAB.
2500 | 2500 | 260 260 |200 | #16 | 140 | 3020] 914 | 170 [2875] e12 | 280 | 3360] ¢14 | 250 | 3360] ¢16 | 260 |2200| #16 | 260 |4900] #12 | 200 |3100] #12| 40 [ 40| 13| 13 2500 | 2500 | 290 | 290 | 200 | 920 | 180 [3050] #14 | 170 | 2935] #12| 400 | 3420] 814 | 250 | 3420] 816 | 240 |2200| #16 | 240 [4900 | #12 | 200 [3100] 814 34 | 34| 13[ 13
3000 | 1000 | 300|260 [200 | #20 | 170 [3520 #16 | 170 [2340| 12 | 280 | 1940] #12 | 300 | 1940 20 | 300 | 2600 | #20 | 300 |5800] #12 | 170 |3600| #14| 40| 40| 5 | 5 3000 | 1000 | 340 | 300 [200 [ 920 | 170 [ 3560] ¢16 | 170 | 2420 #12| 400 | 2020] #12 | 300 | 2020] 20 | 280 |2600] 920 | 280 [5800 | #14 | 220 | 3600 #14|46 |46 | 5 | 5
3000 | 1250 | 300] 260 | 200 | #20 | 170 | 3520] 916 | 190 2465 12 | 280 | 2190] ¢12 | 300 [2190] #20 | 300 | 2600 | 20 | 300 |5800] #12 | 170 | 3600| #14| 40| 40| 7 | 7 3000 | 1250 | 340 | 300 [ 200 | 20 | 160 | 3560] ¢16 | 190 | 2545| #12| 400 | 2270 #12 | 300 | 2270] 20 | 280 |2600| 820 | 280 [5800 | #14 | 220 | 3600 14|46 |46 | 7 | 7
3000 | 1500 | 300] 260 [200 | 20 | 160 [3520| #16 | 190 [2590| 12 | 280 | 2440] @12 | 300 | 2440| #20 | 300 | 2600 | #20 | 300 |5800] #12 | 170 [3600] ¢14| 40| 40| 7 | 7 3000 | 1500 | 340 | 300 [ 200 | 20 | 160 | 3560] ¢16 | 200 | 2670 #12| 400 | 2520] #12 | 300 | 2520] 20 | 280 |2600| 820 | 280 |5800 | #14 | 220 | 3600 #14|46 |46 | 7 | 7
3000 | 2000 | 300] 260 200 | #20 | 160 | 3520] 916 | 190 2840 e12 | 280 | 2940] ¢12 | 300 | 2940 #20 | 300 | 2600 | #20 | 300 |5800] #12 | 170 |3600] #14| 40| 40| © | © 3000 | 2000 | 340 | 300 [ 200 | 420 | 160 | 3560| ¢16 | 200 | 2920 #12| 400 | 3020] #12 | 300 | 3020| #20 | 280 | 2600| #20 | 280 |5800 | #14 | 220 [3600| #14[46 46| 9 | 9
3000 | 2500 | 300]280 [200 | 20 | 160 [3540] #16 | 190 [3110] 12 | 280 | 3440] 614 | 250 [3440] #20 | 300 (2600 ¢20 | 300 [5800] #12 | 170 [3600] #14] 40 ] 40[ 13 [ 13 3000 | 2500 | 340 | 320 [200 | 920 | 160 |3580] ¢16 | 190 | 3190| #12| 400 | 3520] 814 | 250 | 3520] ¢20 | 280 | 2600| 20 | 280 |5800 | ¢14 | 220 [3600| 814 |46 | 46 | 13| 13
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SCALE: 1/10 RECTANGULAR CONCRETE
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RECTANGULAR CONCRETE
CHANNEL DIMENSIONS

RECTANGULAR CONCRETE OPEN CHANNEL (C.0.C)
SCALE: 1/10

FINISHED
ROAD LEVEL

REINFORCED CONCRETE / ;

FRAME AND COVER SET

CAST IN PLACE

GALVANIZED IRON
STEPS
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N

FRAME AND COVER
TO BE RAISED

RAISING OF MANHOLE FRAME AND COVER
SCALE: 1/20

T10@250

160

E
100] 60

EXISTING MANHOL

80

LI

BLINDING

U—SHAPE CONCRETE GUTTER

N.T.S.

50mm. CONCRETE

NOTES:

1-REFER TO THE SPECIFICATIONS SECTION: "PIPE BEDDING
REQUIREMENTS” TABLE APPLICABLE TO EACH PIPE MATERIAL.

2-THE MINIMUM THICKNESS "T” FOR CONCRETE ENCASEMENT TO
PIPES SHALL BE AS FOLLOWS:

— T = 150 for D < 600
— T = 250 for 700 < D < 1000
— T = 300 for 1000 < D < 1200

3—ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE
INDICATED.

4-THE TRENCH WIDTHS INDICATED IN THE TABLE ARE THE
MAXIMUM VALUES. THE TRENCH WIDTHS OF PIPES MUST BE
ADOPTED ACCORDING TO THE SITE ENGINEER (DECIDED
ACCORDING TO THE NATURE OF THE SOIL).

5—THE GRANULAR MATERIAL AND SAND FILL IN PIPE TRENCHES
MUST BE COMPACTED ACCORDING TO THE TECHNICAL
SPECIFICATIONS.

6—THE CONTRACTOR SHALL IDENTIFY ALL THE EXISTING UTILITIES
AND MANHOLES WITH THEIR LOCATION AND LEVELS, IN ORDER
TO AVOID DAMAGE TO EXISTING WORKS.

[7—EXPANSION JOINTS WITH FIBER BOARD FILLER
SHALL BE PROVIDED IN CONCRETE ENCASEMENT FOR
ALL PIPE MATERIAL:MENTIONED JOINTS SHALL BE ALL AT PIPE
JOINTS IN THE VICINITY AND WITHIN 500mm OR 1D. FROM
MANHOLES AND AT MAXIMUM INTERVALS OF 12m FOR
REMAINING LENGTH OF ENCASEMENT BUT ALWAYS AT
PIPE JOINTS.
8—ALL PIPES SHALL BE LAID ON THE APPROPRIATE TYPE OF
BEDDING AS INDICATED IN THE TABLE OF PIPE BEDDING
REQUIREMENTS AND SHALL RECENVE SELECTED FILL COMPACTED
TO AT LEAST 300mm. ABOVE CROWN OF PIPE AND REST.
9—MINIMUM THICKNESS T1 OF COMPACTED MATERIAL UNDER
BARREL BOTTOM:
T1=150 FOR D < 300mm.
T1=200 FOR 300 < D < 800mm
T1=_D FOR D > 800

-+

10—FOR REINFORCED CONCRETE PIPES, THE LENGTH OF THE
SHORT PIECES WILL BE DETERMINED ON SITE
(ACCORDING TO MANUFACTURER’S STANDARDS).

11—-FOR STRUCTURAL NOTES REFER TO DWG. No. RBM—S—4000.

12—THE CONTRACTOR SHALL CHECK THE EXISTING OPEN/CLOSED.
CONCRETE CHANNEL FOR OPERATION AND CONDITION, ELSE
NEW CONCRETE CLOSED CHANNEL SHALL BE INSTALLED
DEMOLITION THE FAILED EXISTING CHANNELS.

IF EXISTING OPEN CHANNEL IS IN GOOD CONDITION CONCRETE
COVERS MUST BE PROVIDED.

LEGEND:

G.EL. GROUND ELEVATION
CONT.  CONTINUQUS LAP 50db AT SPLICES

db DEFORMED BAR DIAMETER IN mm.
DIA. DIAMETER.

D PIPE DIAMETER
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EXT EXTERNAL
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SEE NOTE 9
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300

100 MIN THICKNESS
UNDER SOCKET

00050000060,0,0006950000
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SEE NOTE 9
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GRANULAR BEDDING AND SURROUND
SCALE: 1/20

PIPE BEDDING

D OR

|

2D OR MAX. 1000 | FLEXIBLE

MAX 500 T (SEE NOTE 10) I JOINTS

BITUMINOUS FELT

PAPER 20mm THICK

A —FOR PIPES IN
CONCRETE SURROUND

D OR

|

N.T.S.

FLEXIBLE

MAX 500

R

T

2D OR MAX. 1000 |
(SEE NOTE 10) |

\_CONCRETE ENCASEMENT WHERE

INSTRUCTED BY THE ENGINEER
ANDE/ OR WHERE INVERT LEVEL
IS BELO!

W WATER TABLE

B —FOR PIPES IN
ORDINARY BACKFILL

N.T.S.

FLEXIBLE JOINT DETAIL

SQUARE HOUSE CONNECTION CHAMBER
SECTION 0.40mx0.40m OR SECTION 0.60mx0.60m

TABLE FOR TRENCH
WIDTH (W)
PIPE DIAMETER MAX TRENCH
m.m. WIDTH
200 700
250 750
300 800
350 950
400 1000
500 1100
4
600 1300 i}
4
RN
o
So
38
<+

PLAN
N.T.S.

REINF. CONCRETE COVER

SECTION A-A
N.T.S.

; BLINDING

CONCRETE

T10 @200

12 T 10

SECTION B-B
N.T.S.

COMPACTED SUITABLE FILL A

FIBER BOARD

THICKNESS "t”

$<300mm, T=13mm

9>300mm, T=25mm

|
T

T

REINFORCED CONCRETE

l
T

OUTSIDE DIA.

|
T

T
3

F'C=280 Kg/Cm2.

|
T

/B

BLINDING CONCRETE (IF REQUIRED)
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_%00

END PLUG

0.80D

FUTURE
CONNECTION

HALF PIPE

CHANNEL TYPICAL

TYPICAL FUTURE CONNECTION
N.T.S.

0.75D

1100
T

PRECAST CONCRETE
PIPE SUPPORT

SCALE: 1/10
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DETAIL OF CONCRETE PIPE ENCASEMENT

SCALE: 1/10
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#<300mm, T=13mm

BLINDING CONCRETE SOmm_THICK

SAND SELECTED FILL
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PIPE SUPPORT

DETAIL OF CONCRETE PIPE BEDDING

SCALE: 1/10

TABLE 1

REINFORCEMENT
FOR CONCRETE

BEDDING
PIPE SIZE STEEL BARS
T10 @ 150
UP TO 8600
(EACH LAYER)
#700 TO T2 @ 140
#1000 (EACH LAYER)

B

COMPACTED
SUITABLE FILL

variable

W=EXT. DIAN.+ 2xT
See Notes [for "T”

FOR REINFORCEMENT

3: -~ REFER TO TABLE 2
_"_§+_
D
58
o
2|5
N
>
A B
50 MIN THICKNESS Q—
50 MIN THICKNESS S

UNDER SOCKET FOR REINFORCEMENT

REFER TO TABLE 2

SOIL ROCK

SECTION A—A CONCRETE ENCASEMENT

SCALE: 1/20
GEL
(! R
[4 A)
2
K
£ COMPACTED
> SUITABLE FILL
w
8 SAND
o SELECTED FILL
FOR_REINFORCEMENT
REFER TO TABLE 1
i
N
D CONCRETE
=
d|l €
-8 CONCRETE BLINDING
SECTION B—B CONCRETE BEDDING
SCALE: 1/20
TABLE 2

REINFORCEMENT
FOR CONCRETE

ENCASEMENT
PIPE SIZE STEEL BARS
UP TO #600 T10 @ 150
e e T12 @ 140
1000

PIPE BEDDING REQUIREMENTS
LAYING OF DIFFERENT TYPES OF PIPES MUST BE ACCORDING TO THE TABLE BELOW
UNLESS OTHERWISE INSTRUCTED BY THE ENGINEER

PIPE MATERIAL

HEIGHT OF FILLING
OVER THE PIPE
FROM GROUND ELEV.

TO CROWN OF PIPE

TYPE OF INSTALLATION

FOR ALL PIPE MATERIALS

LESS THAN 1.00m

CONCRETE ENCASEMENT

1=3m GRANULAR BEDDING AND SURROUND
GRP 3-4.50m CEMENT STABILIZED SAND BEDDING AND SURROUND
GREATER THAN 4.50m CONCRETE ENCASEMENT
UPVC,CLASS 4 1—4m GRANULAR BEDDING AND SURROUND
"DIAM 315mm”

GREATER THAN 4.00m

CONCRETE ENCASEMENT

NOTES:

1-REFER TO THE SPECIFICATIONS SECTION: "PIPE BEDDING
REQUIREMENTS” TABLE APPLICABLE TO EACH PIPE MATERIAL.

2-THE MINIMUM THICKNESS "T” FOR CONCRETE ENCASEMENT TO
OWs:

PIPES SHALL BE AS FOLLOWS:

— T = 150 for D < 600
— T = 250 for 700 < D < 1000
— T = 300 for 1000 < D < 1200

3—ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE

4-THE TRENCH WIDTHS INDICE/?ISE IN THE TABLE ARE THE

MAXIMUM VALUES. THE TR WIDTHS OF PIPES MUST BE

ADOPTED ACCORDING TO THE SITE ENGINEER (DECIDED
ACCORDING TO THE NATURE OF THE SOIL).

5—THE GRANULAR MATERIAL AND SAND FILL IN PIPE TRENCHES
MUST BE COMPACTED ACCORDING TO THE TECHNICAL
SPECIFICATIONS.

6—THE CONTRACTOR SHALL IDENTIFY ALL THE EXISTING UTILITIES
AND MANHOLES WITH THEIR LOCATION AND LEVELS, IN ORDER
TO AVOID DAMAGE TO EXISTING WORKS.

[7—EXPANSION JOINTS WITH FIBER BOARD FILLER

SHALL BE PROVIDED IN CONCRETE ENCASEMENT FOR

ALL PIPE MATERIAL:MENTIONED JOINTS SHALL BE ALL AT PIPE
JOINTS IN THE VICINITY AND WITHIN 500mm OR 1D. FROM
MANHOLES AND AT MAXIMUM INTERVALS OF 12m FOR
REMAINING LENGTH OF ENCASEMENT BUT ALWAYS AT

PIPE JOINTS.

8—ALL PIPES SHALL BE LAID ON THE APPROPRIATE TYPE OF
BEDDING AS INDICATED IN THE TABLE OF PIPE BEDDING
REQUIREMENTS AND SHALL RECEIVE SELECTED FILL COMPACTED)
TO AT LEAST 300mm. ABOVE CROWN OF PIPE AND REST.
9—MINIMUM THICKNESS T1 OF COMPACTED MATERIAL UNDER
BARREL BOTTOM:

T1=150 FOR D < 300mm.

T1=200 FOR 300 < D < 800mm

Ti= D FOR D > 800

10—FOR REINFORCED CONCRETE PIPES, THE LENGTH OF THE
SHORT PIECES WILL BE DETERMINED ON SITE
(ACCORDING TO MANUFACTURER’S STANDARDS).

11—-FOR STRUCTURAL NOTES REFER TO DWG. No. RBM—S—4000.

LEGEND:

GEL.  GROUND ELEVATION

CONT.  CONTINUOUS LAP 50db AT SPLICES
db DEFORMED BAR DIAMETER IN mm.
DIA.  DIAMETER.
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EXT EXTERNAL
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