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B e N b %\G\ﬂedéggﬂa_ ok ; 1. THE PROPOSED STRUCTURES, SITUATED IN MOLOKANE WHICH IS TO BE UPGRADED
NN venade . . COMPRISE PRECAST CONCRETE BOX CULVERT STRUCTURES WITH CANTILEVER TYPE
v AN XV - <0 ] 20 - WINGWALLS.
gl T e S (7 e el — ~_ [ THE EXISTING ARMCO ARCHED CULVERT STRUCTURES ARE TO BE REPLACED BY
3 s 7 N g o S \ i PRECAST CONCRETE BOX STRUCTURES. SIZE AND APPOXIMATE LENGTH AND SKEW
] P S ARE SHOWN ON PLAN. NEW FILL HEIGHTS VARY BETWEEN 0.6 AND 1.2m. EROSION
\ N v : : — T — T PROTECTION COMPRISES GABION BOXES AND MATTRESSES AT BOTH THE INLET AND
o < o = o OUTLET.
e * — THE CULVERTS ARE DESIGNED ACCORDING TO TMH? PARTS1-3 CODE OF PRACTICE
/ 260 / . FOR DESIGN OF HIGHWAY BRIDGES AND CULVERTS IN SOUTH AFRICA, AS AMENDED IN
PRE-CAST CELL PRE-CAST CELL
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2. METHOD OF ANALYSIS
LINEAR ELASTIC ANALYSIS AND LIMIT STATE DESIGN METHODS ARE IN ACCORDANCE
WITH TMH7 FOR REINFORCED CONCRETE SECTIONS.
ACTIVE EARTH PRESSURE ON WINGWALLS IS BASED ON THE COULOB THEORY TAKING
INTO ACCOUNT THE SLOPING BACKFILL.
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DESIGN LOADING AND PARAMETERS:

1. LOADING ON CULVERTS PER (TMH7 PART 2-2.6.6):
(1) NA LOADING
(2) NB 36 LOADING
(3)NC LOADING
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DEMOLISH EXISTING CULVERT - e, e . 2. VERTICAL EARTH LOADING ON CULVERTS (TMH7 PART 2-2.3.3):
i?os'icﬁi? 8/3mx3m PRECAST BOX CULVERTS STRUCTURE N/ e e B Lo, ’ : \ 260 260 (1) FILL HEIGHT FROM 0.6 TO 1.1 METERS ABOVE TOP OF CULVERT
‘ RO D T P L L ™ o g R NS R ! ‘ "/" 5 N ) :" B o\ won :.':‘g Q_.
X 2655480933 < e i NN A e i o (MNOFRGEVRY || Mt 3. HORIZONTAL EARTH PRESSURE ON CULVERTS (TMHT PART 2:2.4)
Yy 5600188 L R Ny Rt o 2 i, SN e : fonus 4 palate® — — ‘ : \ — — x CJ. \ d (1) EARTH PRESSURE PER METER DEPTH
SREWANGLE =0 “ . L e N NN L L L W Jrritg NS Hutulnt e, | FLOOR SLAB B R T SR . J FLOOR SLAB s x (2) SURCHARGE PRESSURE OF NA, NB36 AND NC HIGHWAY TRAFFIC LOADING
. \ 7 \ i 2 BTN\ TR N M ety - APRON SLAB | Sh T “APRON SLAB (3) NO ALLOWANCE WAS MADE FOR HORIZONTAL WATER PRESSURE BEHIND THE WALLS
2 PEDESTRIAN g ) RN P e AT N e ey A SR S, D — D7 — — : : = ‘ AND SHOULD BE RELIEVED BY MEANS OF A PROPER DRAINAGE SYSTEM AND
8 *\\|_HANDRAILING | e R o M NESI N A ot e BTt v e I VG S S ] —/ ] =] i =] e WEEPHOLES.
55430 ACRS\ - CULVERT NUMBER | S o A N, e SN S I 7001 B 2 ed i S I A A 7 N7 L N
+ \ (TR B L R R N RO RO et e e / X 1 a0 0 e N e N RN 2 & < p s < ; < _ - 2 P N A -~ -
255480 X = \\ MOUNTED \"\‘-'_'.:::::".'::':f,::::'::l::ﬁ'::"'.:,; RO S A NG Y CRRRRBRRACAR, Ao i s L=z g SR \ =7 - | ENGINEEREDFILL | | ENGINEEREDFILL 4. MATERIAL DENSITIES:
Sttt L )} PROPOSED 8/3mx3m PRECAST BOX CULVERTS STRUCTURE (18 LR A= (2000 131 o s N AT N/ - N B g R (1) SOIL = 2000 kg/m* WITH INTERNAL ANGLE OF FRICTION OF 30 DEGREES
L RS AT SV 1421 VA i & et el VZAR\"2 N 2R\~ T\ T\ T\ (2) CONCRETE = 2600 kg/m
<funMapels busproelnesskenl x5 655 489,933 a RO ) SO ) O D | <O D
st Y 5600188 J B e / = = == = S~ = S 5. FOUNDING CONDITIONS:
sl "..'Q..::'L:..::..::..::_:.::,,';..:"..:'.% SKEW ANGLE = 0° AN i e | | | | ” . | . | | (1) CULVERTS WERE DESIGNED BOTH FOR YIELDING AND UNYIELDING FOUNDATION
O S AN - TN | | T CONDITIONS.
b /o " NORMMESHIREING . & o O N e AR (2) THE MAXIMUM DESIGN EARTH PRESSURES UNDER THE FOOTING WERE 240 kPA AND
|\ A N AN Joo g i - o e ! e _ _ SHALL NOT EXCEED THE SAFE BEARING CAPACITY OF THE FOUNDING MATERIAL.
ety Z'A\MQIN 3}“‘“\'\\\ o ' S G N TN A it I e SECTION D-D SECTION E-E (3) FINAL FOUNDING LEVELS TO BE APPROVED BY THE ENGINEER.
— HANDRAILING ::g;..,;..,i::,.:f%fi?:f-”:ﬁf: WREIN B1 %(\ . : £ , \ T T 0 1:5 1:5 (4) FOUNDATION IMPROVEMENTS AS DIRECTED BY THE ENGINEER. REMOVE ANY
l:“::"::":'/'n‘:::i'::"::"'/:,/:"u:::\:’:..'\.l’". T G a . and? 4‘4 o el L ; ’.."::"::“::"::"::"::“:"::"::“::“::"::'i::"::"::"::"::"::"::“::’:?5"7' UNSUITABLE MATERIAL AND REPLACE WITH SELECTED MATERIAL WHICH SHALL BE
- : o L , o_ 4 Q) | e s e e e ROCK, GRAVEL OR OTHER APPROVED MATERIAL TO PROVIDE A DENSE AND STABLE
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N2 : R ii;;li;;i;;};i;;};ﬁ%g"I;;g;‘g’;;\;i{""';ﬁ;;2:;;:2;;:2;;il;;::;;: BEDDING. THE MATERIAL SHALL BE PLACED IN LAYERS OF 150mm AND COMPACTED TO
' o e unnun N“l|"lI"h"ﬂ“l B “llll wonn I) [T L L T T AT ) ||’r 92% MOD AASHTO DENS'TY.
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P i i R / A S ! .‘.."’.."":-"':":'cﬁ;gj;'ﬂ"i:“:f".:"::".:":":f"..“:.'”:: “"-'-.','.J LN DESCRIPTION CLASS E-MODULUS
" " wi RN b : : R T R e D PO MASS CONCRETE 15/38
o AN\ S 11\ s Q. O N R R e " < Pl
+ 2255500 X + 2255500 X 3 :15':' ‘H j ,f////; \ & A n’g""‘f‘n% 1117 > = " “ u"u"n"u".!"‘\‘).'/'ﬁ"ﬁ"u“u"n:f:'.;\l\‘{’-'.':v."- "-..:l::,,::l CONCRETE SCREED 15/19
/ \wo (M 0. Ntvieme i, : L e . e N WINGWALLS & SLABS  W30/19 31GPa
Ul /}fx;:s::u:r»::-'::»-::».::-'::.-"u::«:'r-:tw Pt A/N N ot e\ REINFORCEMENT
| _ — S— — 1 WRAPPED GEOPIPE DETAIL REINFORCEMENT TO SABS 920 (1985) AND SABS 1024 (1991)
|, ~ CULVERT NUMBER — —1 TO DISCHARGE ONTO APRON WITH YIELD STRESS FOR:
’ MOUNTED &- e R \ FSLAB THROUGH 110 DIA. PVC - HOT ROLLED MILD STEEL PLAIN ROUND ROUND BARS ("R"BARS) 250MPa
S\ T KEY PLAN b o - Y 1 DUCTS IN THE EARWALLS AT - HOT ROLLED HIGH-YIELD STRESS STEEL DEFORMED BARS ("Y" BARS) 450MPa
. — e B I THE DOWNSTREAM END
1:50 000 C c . ) 1
NIE ] A R B HYDRAULIC INFORMATION:
5 ) R | S NS R (S | I U - 1. CATCHMENT AREA: 153.54km?
G el s e e T —— —) 2. DESIGN RETURN PERIOD T: (SDF 1: 10 YR)
P NOTES: SN N 7 7 NN = — B N /ﬁ - | rz,z,—,: 3 DESIGN FLOW QT & Q2T: (QT: 141.57m¢/s; Q2T: 208.55m¢/s)
1. ACTUAL LENGTH OF TOE-LINE PROTECTION ‘ 4. HwATQT: 2614mm
o TO BE DETERMINED BY ENGINEER ON SITE. _ _ 5. HwAT Q2T: 3424mm
2. THE BOTTOM OF THE GABION BOX MAY NOT A : 50mm DIA. PVC WEEPHOLES AT 2m CENTRES TO SLOPE AT 1 : 20. 6. FLOW VELOCITY : 4.41mls
75 MIN TOPSOIL )
L BE LOWER THAN THE EXTENSION OF THE B - 200 X75 MASS CONCRETE STRIP
Z > Xy BATTER SLOPE C : 65mm @. GEOPIPE BEDDED ON A 200mm WIDE x 100mm THICK CONCRETE LAYER CONSTRUCTION:
Z ) 2 2 \ WRAPPED IN GRADE 2 GEOFABRIC EXTENDED TO 110& DISCHARGE PIPE. LS
L 5 b \ 3 gg\AQEU'\:g:S\TE'\NA?\S( g',;TTEﬁEAg\?CSEEE:{GOTNOSITE D : 300mm WIDE BY 1.6mm THICK DRAINAGE STRIPS WRAPPED IN STITCHED GRADE 2 1. ALLEXPOSED SHARP EDGES TO HAVE 25 x 25mm CHAMFERS.
+ 2255520 X + 2255520 X = + 2255520 X :
5 X 4. SYNTETIC FIBRE FILTER FABRIC TO BE LAID GEOFABRIC SLEEVES. (SLEEVES FOLDED 200mm OVER DRAINAGE STRIPS ENDS). ) CONCRETE COVER T0 REINFORGING:
N5 UNDER ALL ENGINEERED FILL 50mm FOR ALL STRUCTURAL ELEMENTS
N B GABION MATTRESSES '
. e \ X TYPICAL DRAINAGE DETAIL
/ O B
) > 2000 MIN 1000 15 3. SURFACE FINISHES
2 TYPE OF SURFACE  FORMED SURFACES UNFORMED SURFACE
s\ -UNEXPOSED CLASS F1 CLASS U1
- O EXPOSED TOVIEW ~ CLASS F2 CLASS U2
2y -TOP OF INVERT & APRON SLAB N/A CLASS U2
. NGL. o 7 W NGL
: R R RNy P I
R NN 3 : 4. 75mm BLINDING LAYER (CLASS 15/19) CONCRETE TO BE CAST UNDER ALL REINFORCED
S SLABS.
PLAN VI EW GABION BOXES 5. BACKFILLING
BACKFILLING AGAINST OR OVER STRUCTURAL MEMBERS SHALL NOT COMMENCE UNTIL
1:250 SYNTHETIC FIBRE THE CONCRETE HAS REACHED 20MPa. BACKFILLING SHALL BE PLACED
FILTER FABRIC SIMULTANEOUSLY ON BOTH SIDES OF THE BOX STRUCTURE IN 150mm COMPACTED
LAYERS. COMPACTION OF LAYERWORKS WITHIN 450mm ABOVE THE BOX STRUCTURE
TYPICAL DETAIL OF GABION TOE-LINE PROTECTION O PR TR IR AR
' EMBANKMENT PROTECTION
1:50 GABION PROTECTION SHOWN IS SUBJECT TO SITE CONDITIONS AND ENGINEERS
APPROVAL.
40mm ASPHALT 6.  CULVERT NUMBER IS TO BE RECESSED 10mm DEEP IN 100mm LETTERS AND NUMERALS
150mm G3 MATERIAL COMPACTED TO 88-90% MDD WITH THE YEAR OF CONSTRUCTION, CENTRALLY ORIENTED BELOW IN 75mm NUMERALS,
) CULVERT NUMBER CENTRALLY POSITIONED ON THE DOWNSTREAM FACE OF THE OUTLET HEADWALL. ALL
— 150mm C4 MATERIAL COMPACTED TO 100% MDD CONCRETE WINGWALLS  PROPOSED PRECAST RAILING OUNTED CONCRETE WINGWALLS NUMBERS AND LETTERING ARE TO BE CAREFULLY PAINTED WITH TWO COATS OF BLACK
28240 T F ALKALI RESISTANT PAINT.
3460 .80 3460 80 3460 .80 3460 80 3460 80 3460 80 3460 80 3460
H H H ‘ H H H THIS DRAWING TO BE READ IN CONJUNCTION WITH SECTION 6000 OF THE COLTO DOCUMENT
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77 O A A A A S ZZTZZZZLZZLZ LT ZRZRZRZZLZLLILLILLK TTIT7ITZL T T T T T ‘ i ‘ I£I\ i \ ASJQTgQ?ngEUHCATlONS FOR ROAD AND BRIDGE WORKS FOR STATE ROAD
[ b T hiis T T T r b /, g 10 17 17 1 ) .
" SELECTED FILL IN 3000 SELECTED FILL IN o O | o
S C - RESTRICTED AREA Q
RESTRICTED AREA TYP § & g % g
= )
| % SETTING OUT POINTS
- I I e = 2 e e I e | POINT ID| CHAINAGE | Y-COORDINATE | X-COORDINATE
- . METRIC Lo 29° WGS84
o
G S ST S 1 1421 5589.005 2 655 485.961
ENGINEERED FILL - 2 1421 5594.112 2655 487.780
3 1421 5600.188 2 655 489.933
ELEVATION C-C 4 1421 5 607.416 2655 492.511
SECTION B-B 100 5 1421 5612.520 2 655 494.336
1:100 CULVERT LENGTH 15200
12899
A 3450 3000 3000 3449
a
| PEDESTRIAN SIDEWALK LANE LANE PEDESTRIAN SIDEWALK i MATERIAL SPECIFICATION
gﬁ % CHARACTERIST MIN
“ CONCRETE
v 1136.617 P B l SOSITION CLASS IC STRENGTH | CEMENTITIOUS
v 1136.395 A2 200, 2.0% 7. 1136.497 (MPA) CONTENTS
Q2T ] . - | 20 w 1136.26
Enas S = BLINDING 15 1 19 15
N — , i s LAYER
SRS N F M KA TP i PRI PR RS P SRR S RN EEP N R P SLABS AND 30/19 30| 300kg/m
QT - R R i WALLS
 DEMOLISH EXISTING CULVERT .
s L ~ PROPOSED 8/3000x3000 BOX R
e - o ' CULVERTS DRAINAGE DRAWING SCHEDULE
INLET g | e OUTLET ORAWNG No.  DESCRIPTION
< S o e s g | h ROMH-042-07-07 | GENERAL ARRANGEMENT
GABION MATTRESS 3 Pt s s R i(l)é)%nl\r; gg%?S\?E(éﬁLXQSgSr\JED ROMH-042-07-08 | CONCRETE DETAIL
(Co‘g //// /// ) 7 /// //// // /// /// A / > //// ¥ - //// /// / /// SLAB AND RENOMATTRESS ROMH'042'07'09 REINFORCEM ENT DETAIL
S ROMH-042-07-10 | DETAIL SHEET 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s S | b J ) P o Sy o \ ROMH-042-07-11 | DETAIL SHEET 2
o — ——— T e e P 7 P P 8 e A al < 7 . e / S - - e e 0,
S { P — I - N I T NN P a— s Al S &L K & 1.00% ROMH-042-07-12 | DETAIL SHEET 3
- “ \ T — / \ T / \ / \ S / \ - - - - e W (*) he Wt fe—— yab E - B | 3 » e AN NN /// \\\\ s \\\\// —_— 0
© =] N //—r,,,,,\\ ~ ,,\ - i it Sttt s feis. S (L W o /A © P et I————— () Se——— e ©)) / 1132.57 0.50%
bt - < T A R R T L e . , _ —_—
— SYNTHETIC FIBRE = — = e o e e e = " — N I S _ \\ =
FILTER FABRI D < I ~ [ ) N\ NN — e o ’ N i) — N4
GRADE 3 ¢ 2000mm Y20-500 GALVANISED TIE 2N ) — 1500mm Y20-500 GALVANISED & Oy ~ - : e —— o
GABION BOX BARS BETWEEN APRON SLAB AND [ EaL ~ DOWELS BETWEEN BASE “_1500mm Y20-500 GALVANISED = \ S S
RENOMATTRESS GABION BOX — : ~ DOWELS BETWEEN BASE | SYNTHETIC FIBRE “y L
ANAN) | SLAB AND APRON SLAB FILTER FABRIC GRADE 3
500 11488 400 5370 260 14159 CLASS 100S BOX CULVERT 260 5371 400 5500 490 5513 488

CAST IN-SITU FLOOR SLAB
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