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1.

ALL MATERIAL AND WORKMANSHIP MUST COMPLY

\

REMANDER 0F PORTION g
KLIPFONTEIN No.263. R v

2l

2 | o

PORTION 1 OF MEDUNSA No.237-JR

2| s

Xz

1 I

WITH THE REQUIREMENTS OF THE LATEST RELEVANT
SABS REQUIREMENTS.

2. ALL DIMENSIONS ARE IN MILLIMETRES.
(UNLESS OTHERWISE SPECIFIED).

3. DO NOT SCALE FROM THESE DRAWINGS.

4. ALL DIMENSIONS MUST BE CHECKED AND APPROVED
ON SITE.

5.  ALL CONSTRUCTION TO BE DONE IN ACCORDANCE
WITH THE STANDARD SPECIFICATIONS FOR
MUNICIPAL CIVIL ENGINEERING WORKS, THIRD
EDITION 2005 AND THE STANDARD COT DETAIL
DRAWINGS.

6. THESE DRAWINGS MUST BE READ IN CONJUNCTION
WITH THE STANDARD DRAWINGS.(IF APPLICABLE).

7. THIS DRAWING MUST BE READ IN CONJUNCTION WITH
THE STANDARD SPECIFICATIONS FOR MUNICIPAL
CIVIL ENGINEERING WORKS, SERIES 4.

8. THE SIGNATURE OR INITIALS ON THIS DRAWING, OF
ANY DIRECTOR OF THE PUBLIC WORKS AND
INFRASTRUCTURE DEVELOPMENT DEPARTMENT, IN
NO WAY REMOVES ANY RESPONSIBILITY
WHATSOEVER FROM THE CONSULTANT.

9. THE CONSULTANT REMAINS RESPONSIBLE TO
ENSURE THAT ALL THE GUIDELINES, STANDARD
DRAWINGS, STANDARDS AND SPECIFICATIONS OF
THE PUBLIC WORKS AND INFRASTRUCTURE
DEVELOPMENT DEPARTMENT HAVE BEEN MET AND
ARE COMPLIED WITH.

10. FINAL POSITION OF SERVICES TO BE DETERMINED ON
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CONNECTION 500mm FROM BOUNDARY |Z CONNECTION 500mm
FROM BOUNDARY ERF BOUNDARY 12 FROM BOUNDARY | ERF BOUNDARY
DISTANCE VARIES LAWPHOLE COVER i
WITH FRAME
DISTANGE VARIES
110mm@ SEWER COPNECTION 110mm@ SEWER CONNECTION
1:60 MIN GRADIENT 110mm@ SEWER CONNEECTION 1:60 MIN GRADIENT
NGL 1:60 MIN GRADIENT
)f—hj\ = NGL | NGL
S| Z .5 =
o S|IO= o SO
= :l:¢ © 153 - \ by L 153 - 3
*\’*’* 7’4%*/ I > A - L /7' 77% - | — |
u g & > = AR
=3 <C
45°BEND | | [ st~
or ACCESS LID \ S
ACCESS LID & - '\ .
a COMPACTED SELECTED .“_?
o BEDDING 5
= SECTION SEWER (PVC-U) AN &
110mm@ PIPE (PVC-U) = SCALE 1:30 _ DN 2
2 WITHGRADIENT 3 150 i
CLASS 20119 CONCRETE STOP - <
BLOCK 300mm WIDE NOTES
45° BEND #{ ) 1. THIS DRAWING MUST BE READ IN CONJUNCTION WITH THE STANDARD
Y | 45" BEND \ SPECIFICATIONS FOR MUNICIPAL CIVIL ENGINEERING WORKS, SERIES 3.
SEWER (PVCU) 45° BEND } CONCRETE BEDDING CLASS "o 2. HOUSE CONNECTION TYPE A IS BUILT WHERE SEWER IS SHALLOWER THAN 3,0m AND IS
vy i A" I GENERALLY USED.
CLASS 8" BEDDING ‘ AND FLEXIBLE JOINTS ON SLOPES .
ACCESS LID STEEPER THAN 30° | 3. HOUSE CONNECTION TYPE B IS BUILT WHERE SEWER IS DEEPER THAN 3,0m.
SEWER (PVC-U "B
SECTION 4 3 » T (PVCU) CLASS "B" BEDDING 4. HOUSE CONNECTION TYPE C IS ONLY TOBE BUILT ON WRITTEN INSTRUCTION FROM THE ENGINEER.
SCALE 1:30 [ PVCU 5. HOUSE CONNECTION TYPE B IS ALSO BUILT WHERE SEWER IS SITUATED UNDER CARRIAGEWAY AND
SEWER PIPE DEEPER THAN 3,0m.
| 6.  IN CASES WHERE SEWER UNDER CARRIAGEWAY IS SHALLOWER THAN 3,0m, TYPE A OR C HOUSE
PLAN SECTION CONNECTION IS TO BUILT.
HOUSE CONNECTION TYPE C 7. HOUSE CONNECTION TYPE D IS BUILT WHERE HOUSE CONNECTION AND MANHOLE POSITION
45° BEND HOUSE CONNECTION TYPE A SCALE 1:30 COINCIDE.
SCALE 1:30
) 8. MINIMUM COVER FOR MAIN SEWER IS 1 000mm.
| 15/19 CONCRETE 9. PVC PIPES AND FITTINGS SHALL COMPLY WITH SANS1601 FOR STIFFNESS CLASS 400 PIPES.
PVC-U S ‘
SEWER PIPE oo NGL T 10.  LAMPHOLE COVER AND FRAME IN ACCORDANCE WITH SANS 558,
© 110mm SEWER PVC-U PIPE WITH CONNECTION ‘
1:60 MIN. GRADIENT \
2 450mm LONG 10mm@ —
« IRON PEG CONNECTION 500mm T CHANNEL SECTIONS
. FROM BOUNDARY F
DETA”_ 3mm@ GALVANISED WIRE ACCESS LID / _A‘/
| ‘
HOUSE CONNECTION TYPE B —— S 5
SCALE 1:30 BRICK 100mm@ PIPE ] I
“a [Ez/ |
|
| [ Wannd SECOND
END CAP. — CONNECTION
SECTION ]
o= VI '~ SEWER(OR SECOND
SCALE 1:20 Lg CONNECTION) AT LAST
& MANHOLE
300
!
T PLAN
S H E CONNECTION TYPED
| HOUSE CONNECTION OUSE CONNECTIO
PLAN CONNECTION AT MANHOLE
e MARKER BLOCK ( )
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S=200mm FOR PIPES WITH OD < 620mm
S =450mm FOR PIPES WITH OD > 620mm

N.GL NGL NGL
2 300mm LAYER OF THE % 300mm LAYER OF THE %
ORIGINAL TOPSOLL ORIGINAL TOPSOLL
CONSOLIDATED SELECTED CONSOLIDATED SELECTED 7
5 BACKFILL CLASS I > BACKFILL CLASS
(SEE NOTE 2) (SEE NOTE 2)
_ B COMPACTED SELECTED B COMPACTED SELECTED |
g - FILL BLANKET (CLASS ) . FILL BLANKET (CLASS )
3 (SEE NOTE 1) 3 (SEE NOTE 1) 8
= |
m CONCRETE PIPE ‘
BEDDING CRADLE w (G .
- (SEE NOTE 3) - CONCRETE BEDDING | 1
2 2 _ BE
0D +28 \ 0D +28 0D+ 25 2
1 l : %

CLASS B BEDDING CLASS B BEDDING
FOR FLEXIBLE PIPELINE FOR RIGID PIPELINE
SCALE 1:15 SCALE 1:15
/ REINFORCED CONgEE'I,'\IEOF_;_IEE

GRADE 20/19 CONCRETE

~

oD

0OD/4 OD/4
r !

CLASS A BEDDING
FORRIGID PIPELINE

SCALE 1:15
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H I 100mm@ PVC-U PIPE CLASS 9
Il
—
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= [
II II
II II
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o PN | 200mm BRICKWORK
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860 |
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SCALE 1115
SUB-SOIL DRAIN
(MIN 400mm BENEATH NGL). # 220 % 500
|
100mm@ PVC-U PIPE =
CLASS 9
\
220mm BRICKWORK

COMPACT TO 90% MOD. AASHTO DENSITY

OUTLET STRUCTURE FOR SUB-SOIL DRAINS

200 /

150 | 100 100| 255
!

150 20/19 CONCRETE

SIDE ELEVATION

SCALE 1:15

FLOOR WITH TOE

NOTES

1. THIS DRAWING MUST BE READ IN CONJUNCTION WITH THE STANDARD
SPECIFICATIONS FOR MUNICIPAL CIVIL ENGINEERING WORKS, SERIES 3.

2. SELECTED BACKFILL CLASS | : IMPLIES APPROVED ELECTED MATERIAL
FROM TRENCH EXCAVATION, FREE FROM STONES AND WITH AN OPTIMUM
MOISTURE CONTENT.

3. SELECTED BACKFILL CLASS Il : IMPLIES SELECTED BACKFILL FROM TRENCH
EXCAVATION, WHICH SHALL NOT CONTAIN ANY STONES LARGER THAN
150mmd.

4. CLASS B BEDDING CRADLE SHALL CONSIST OF AN APPROVED SELECTED
GRAVEL MATERIAL WITH A PI NOT EXCEEDING 6, FREE FROM STONES
EXCEEDING 20mm, ORGANIC MATTER AND LUMPS OF CLAY.

5. CLASS "A" BEDDING / ENCASING CONCRETE BETWEEN JOINTS SHALL BE
CARRIED OUT IN ONE CONTINUOUS OPERATION USING CLASS 20/19
CONCRETE.

6. FLEXIBLE JOINTS MUST BE PROVIDED, AT EACH PIPE JOINT IN A CLASS "A"
CONCRETE BEDDING / ENCASING, WITH A 12mm THICK SOFTBOARD PLACED
VERTICALLY FOR THE ENTIRE CONCRETE PIPE JOINTS MUST BE SEALED
WITH WET CLAY TO PREVENT SLUSH FROM PENETRATING THE JOINT.

7. EXCEPT FOR THE 300mm BACKFILL ON THE TOP OF THE PIPE, THE BALANCE
OF THE TRENCH MAY BE BACKFILLED WHEN THE CLASS "A" BEDDING /
ENCASING HAS OBTAINED THE COMPRESSIVE STRENGTH OF 15MPa.

\ \ 12mm SOFT BOARD
CLASS "A" CONCRETE BEDDING
CONCRETE ENCASING: 7 - ]
W =100mm FOR PIPES < 225mm NOMINAL DIAMETER. SlDE ELEVATlON
W = 150mm FOR PIPES BETWEEN 225mm AND 450mm NTS
NOMINAL DIAMETER. TRENCH WALL %t\)ﬂgléﬁmf
CLASS "A" CONCRETE BEDDING
12mm SOFT BOARD
y KAYTECH HDPE |
!/ 7 DRAINAGE CORE
OR SIMILAR
- I < L L | |
' ) O (D
\_ \
SECTION SHOWING FLEXIBLE JOINTS | 19mm AGGREGATE |
IN CONCRETE ENCASING — e
PLAN B(Z e 100mm@ PERFORATED (\l 19mm AGGREGATE
,,7€j:,, PIPE (TO DAYLIGHT AT 100mm@ GEOPIPE
NTS \GEO EXTILE MEMBRANE SUBSOIL OUTLET ! GEOTEXTILE MEMBRANE AROUND AGGREGATE
PlPE ENCASlNG DETA”— CLASS " A" BEDD|NG DETA”_ AROUND AGGREGATE STRUCTURE) GEOTEXTILE MEMBRANE DEPENDANT ON SOIL
SCALE 1:15 TYP| C AL SU BSU RF ACE DR A| N S PERMEABILITY AND GRADING - TO BE SPECIFIED BY
ENGINEER
SCALE 1:15
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NOTES AND SPECIFICATIONS
GENERAL
1.

ALL MATERIAL AND WORKMANSHIP MUST COMPLY
WITH THE REQUIREMENTS OF THE LATEST RELEVANT
SABS REQUIREMENTS.

2. ALL DIMENSIONS ARE IN MILLIMETRES.

(UNLESS OTHERWISE SPECIFIED).

3. DO NOT SCALE FROM THESE DRAWINGS.

4. ALL DIMENSIONS MUST BE CHECKED AND APPROVED
ON SITE.

5.  ALL CONSTRUCTION TO BE DONE IN ACCORDANCE
WITH THE STANDARD SPECIFICATIONS FOR
MUNICIPAL CIVIL ENGINEERING WORKS, THIRD
EDITION 2005 AND THE STANDARD COT DETAIL
DRAWINGS.

6. THESE DRAWINGS MUST BE READ IN CONJUNCTION
WITH THE STANDARD DRAWINGS.(IF APPLICABLE).

7.  THIS DRAWING MUST BE READ IN CONJUNCTION WITH
THE STANDARD SPECIFICATIONS FOR MUNICIPAL
CIVIL ENGINEERING WORKS, SERIES 4.

8. THE SIGNATURE OR INITIALS ON THIS DRAWING, OF
ANY DIRECTOR OF THE PUBLIC WORKS AND
INFRASTRUCTURE DEVELOPMENT DEPARTMENT, IN
NO WAY REMOVES ANY RESPONSIBILITY
WHATSOEVER FROM THE CONSULTANT.

9. THE CONSULTANT REMAINS RESPONSIBLE TO
ENSURE THAT ALL THE GUIDELINES, STANDARD
DRAWINGS, STANDARDS AND SPECIFICATIONS OF
THE PUBLIC WORKS AND INFRASTRUCTURE
DEVELOPMENT DEPARTMENT HAVE BEEN MET AND
ARE COMPLIED WITH.

| 10. FINAL POSITION OF SERVICES TO BE DETERMINED ON
SITE.
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o NGL e NEW SEWER LINE
57 — OLD SEWER LINE
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55 | o STREET LAMP
T €3 TREE
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51 N e @ WATER METER
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H SCALE 1:1000 PROPOSED SEWER PIPE '
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PIPE GRADES 1: 341.720 1: 308.432 1: 328.488 1: 329.895 1: 79.549 1: 67.536
0.293 % 0.324 % 0.304 % 0.303% 1257 % 1481 %
525mm uPVC Class 400 As Per SANS 601
PIPE DETAILS Class B Bedding
. Q(lrs) 91.61 91.61 91.61 91.61 91.61 91.61
DESIGN:
V (m/s) 1.08 112 1.09 1.09 1.83 1.94 o 10 20 40 50 80
HYDRAULICS Q (I/s) 157.98 166.29 161.13 160.79 327.43 355.36 "
MAX.(0.7D): v (m/s) 121 128 1.24 123 251 2.73 SCALE 1:1000
AMENDMENTS IMPLEMENTING AUTHORITIES DEVELOPER DETAIL DESIGNED CONJEACT LOCATION OF PROJECT PROJ ECT STATUS
DIRECTOR:DEPARTMENT OF LG & HS NAME: Prof Reg No: HHS-07-2023/24
Ng 9/2?;-524 RS ISSUEDESISSIIZTITOEI\INDER - SIGNATURE:.......ovnrrirricrneenen. DATE: ..coceceeeererenns PROJECT No RAMA ClTY X 10
P i o SGHATURE DRAWN | SRS IR ISR 4SS
...................... DESCRIPTION OF PROJECT- NSTRUCT
CITY OF DIRECTOR: PROJECT MANAGEMENT UNIT HOKWANI CONSULTING CC :Q:liTURE """"""""""" . S':E(E: :\'0' RAMA CITY TESTING AND COMMISSIONING OF BULK |PROJECT ENGINEER of COT:
13 ESDORING STREET Leeeereeneenireeneenieenenes. DATE i
T,ST"!:IWQL\‘NEE: NAME Prof. Reg. No SIGNATURE DATE CENTURION L. 081270 6302 SAPER SIZE WATER, WATER AND SEWER RETICULATION AND — SeUNaTTE
DIRECTOR: WATER & SANITATION:COT 0157 FAX: 086 665 6128 CHECKED PREPARATION OF AS-BUILTS
CITY OF TSHWANE o — T — I, M G TSHUMA Prof. Reg. No 20170214 HEREBY SC')AATLE SN SEVWER ROAD AND RAILWAY CROSSING Prof Reg No. DATE
rof. Reg. No CERTIFY THAT THE SERVICES WILL BE INSTALLED|NAME: Prof Reg No: °: INSPECTOR OF WORKS of COT:
WATEE EA;\"BR??A"IJE';?T'ON Sgg\?vﬁ\chlaNsGP ETCC:Fchﬁl gSSVE NOTES AND TO THE SIGNATURE: OATE AS SHOWN LONGITUDINAL SECTION °
S ccTor oot DRAWING SPECIFICATIONS. | SIGNATURE v ORTES e — e SGNATURE
SIGNATURE Prof. Reg. No DATE NAME Prof. Reg. No SIGNATURE DATE H HSO?/ REVISION 09/02/2024 H H 8_07_2023/24 C 803 REVISION NAME DATE



AutoCAD SHX Text
TL

AutoCAD SHX Text
EB

AutoCAD SHX Text
APPOLO

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
POWERLINE

AutoCAD SHX Text
BORROW PIT

AutoCAD SHX Text
BORROW PIT

AutoCAD SHX Text
RUBBLES

AutoCAD SHX Text
RUBBLES

AutoCAD SHX Text
RUBBLES

AutoCAD SHX Text
BOREHOLE

AutoCAD SHX Text
TRENCH

AutoCAD SHX Text
FOUNDATION

AutoCAD SHX Text
FOUNDATION

AutoCAD SHX Text
FOUNDATION

AutoCAD SHX Text
FOUNDATION

AutoCAD SHX Text
WATER TANK

AutoCAD SHX Text
WATER TANK

AutoCAD SHX Text
ROCK

AutoCAD SHX Text
POWERLINE

AutoCAD SHX Text
POWERLINE

AutoCAD SHX Text
POWERLINE

AutoCAD SHX Text
RDP HOUSES

AutoCAD SHX Text
RDP HOUSES

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
F

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
H

AutoCAD SHX Text
H

AutoCAD SHX Text
AREA STILL TO BE 

AutoCAD SHX Text
REMAINDER OF RAMA No. 768-JR

AutoCAD SHX Text
X 2837120

AutoCAD SHX Text
Y 97920

AutoCAD SHX Text
X 2836800

AutoCAD SHX Text
Y 97600

AutoCAD SHX Text
POWERLINE

AutoCAD SHX Text
SURVEYED

AutoCAD SHX Text
APPOLO

AutoCAD SHX Text
APPOLO

AutoCAD SHX Text
APPOLO

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
CULVERT

AutoCAD SHX Text
TL

AutoCAD SHX Text
EB

AutoCAD SHX Text
APPOLO

AutoCAD SHX Text
FOUNDATION

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
CMH

AutoCAD SHX Text
VLV

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
EP

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
CMH

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
Electric Powerline Servitude

AutoCAD SHX Text
Electric Powerline Servitude

AutoCAD SHX Text
Electric Powerline Servitude

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
Electric Powerline Servitude

AutoCAD SHX Text
1234m

AutoCAD SHX Text
1234m

AutoCAD SHX Text
1234m

AutoCAD SHX Text
1244m

AutoCAD SHX Text
1236m

AutoCAD SHX Text
1236m

AutoCAD SHX Text
1237m

AutoCAD SHX Text
1238m

AutoCAD SHX Text
1241m

AutoCAD SHX Text
1242m

AutoCAD SHX Text
1243m

AutoCAD SHX Text
1246m

AutoCAD SHX Text
1246m

AutoCAD SHX Text
1247m

AutoCAD SHX Text
1247m

AutoCAD SHX Text
1248m

AutoCAD SHX Text
1251m

AutoCAD SHX Text
1252m

AutoCAD SHX Text
1253m

AutoCAD SHX Text
1253m

AutoCAD SHX Text
1254m

AutoCAD SHX Text
1254m

AutoCAD SHX Text
1256m

AutoCAD SHX Text
1256m

AutoCAD SHX Text
1257m

AutoCAD SHX Text
1257m

AutoCAD SHX Text
1257m

AutoCAD SHX Text
1258m

AutoCAD SHX Text
1258m

AutoCAD SHX Text
1257m

AutoCAD SHX Text
1256m

AutoCAD SHX Text
1257m

AutoCAD SHX Text
1258m

AutoCAD SHX Text
1258m

AutoCAD SHX Text
1258m

AutoCAD SHX Text
1259m

AutoCAD SHX Text
1259m

AutoCAD SHX Text
1261m

AutoCAD SHX Text
1262m

AutoCAD SHX Text
1263m

AutoCAD SHX Text
1263m

AutoCAD SHX Text
1264m

AutoCAD SHX Text
1264m

AutoCAD SHX Text
1269m

AutoCAD SHX Text
1269m

AutoCAD SHX Text
1267m

AutoCAD SHX Text
1267m

AutoCAD SHX Text
1266m

AutoCAD SHX Text
1266m

AutoCAD SHX Text
1264m

AutoCAD SHX Text
1268m

AutoCAD SHX Text
1268m

AutoCAD SHX Text
1274m

AutoCAD SHX Text
1266m

AutoCAD SHX Text
1268m

AutoCAD SHX Text
1268m

AutoCAD SHX Text
1267m

AutoCAD SHX Text
1269m

AutoCAD SHX Text
1269m

AutoCAD SHX Text
1263m

AutoCAD SHX Text
1271m

AutoCAD SHX Text
1271m

AutoCAD SHX Text
1272m

AutoCAD SHX Text
1273m

AutoCAD SHX Text
1274m

AutoCAD SHX Text
1274m

AutoCAD SHX Text
1277m

AutoCAD SHX Text
1278m

AutoCAD SHX Text
1278m

AutoCAD SHX Text
1279m

AutoCAD SHX Text
1279m

AutoCAD SHX Text
1271m

AutoCAD SHX Text
1272m

AutoCAD SHX Text
1279m

AutoCAD SHX Text
1273m

AutoCAD SHX Text
1276m

AutoCAD SHX Text
1282m

AutoCAD SHX Text
1282m

AutoCAD SHX Text
1283m

AutoCAD SHX Text
1283m

AutoCAD SHX Text
1284m

AutoCAD SHX Text
1284m

AutoCAD SHX Text
1286m

AutoCAD SHX Text
1286m

AutoCAD SHX Text
1287m

AutoCAD SHX Text
1287m

AutoCAD SHX Text
1288m

AutoCAD SHX Text
1288m

AutoCAD SHX Text
1289m

AutoCAD SHX Text
1289m

AutoCAD SHX Text
1291m

AutoCAD SHX Text
1291m

AutoCAD SHX Text
1291m

AutoCAD SHX Text
1292m

AutoCAD SHX Text
1292m

AutoCAD SHX Text
1292m

AutoCAD SHX Text
1293m

AutoCAD SHX Text
1293m

AutoCAD SHX Text
1293m

AutoCAD SHX Text
1294m

AutoCAD SHX Text
1294m

AutoCAD SHX Text
1296m

AutoCAD SHX Text
1296m

AutoCAD SHX Text
1297m

AutoCAD SHX Text
1297m

AutoCAD SHX Text
1298m

AutoCAD SHX Text
1298m

AutoCAD SHX Text
1281m

AutoCAD SHX Text
1281m

AutoCAD SHX Text
1299m

AutoCAD SHX Text
1299m

AutoCAD SHX Text
1282m

AutoCAD SHX Text
1282m

AutoCAD SHX Text
1301m

AutoCAD SHX Text
1301m

AutoCAD SHX Text
1283m

AutoCAD SHX Text
1302m

AutoCAD SHX Text
1302m

AutoCAD SHX Text
1307m

AutoCAD SHX Text
1307m

AutoCAD SHX Text
1291m

AutoCAD SHX Text
1291m

AutoCAD SHX Text
1303m

AutoCAD SHX Text
1303m

AutoCAD SHX Text
1283m

AutoCAD SHX Text
1283m

AutoCAD SHX Text
1289m

AutoCAD SHX Text
1289m

AutoCAD SHX Text
1284m

AutoCAD SHX Text
1284m

AutoCAD SHX Text
1286m

AutoCAD SHX Text
1286m

AutoCAD SHX Text
1287m

AutoCAD SHX Text
1287m

AutoCAD SHX Text
1288m

AutoCAD SHX Text
1288m

AutoCAD SHX Text
1304m

AutoCAD SHX Text
1304m

AutoCAD SHX Text
1283m

AutoCAD SHX Text
1306m

AutoCAD SHX Text
1306m

AutoCAD SHX Text
1284m

AutoCAD SHX Text
1308m

AutoCAD SHX Text
1308m

AutoCAD SHX Text
1306m

AutoCAD SHX Text
1258m

AutoCAD SHX Text
1235m

AutoCAD SHX Text
1235m

AutoCAD SHX Text
1235m

AutoCAD SHX Text
1235m

AutoCAD SHX Text
1235m

AutoCAD SHX Text
1240m

AutoCAD SHX Text
1240m

AutoCAD SHX Text
1245m

AutoCAD SHX Text
1250m

AutoCAD SHX Text
1255m

AutoCAD SHX Text
1255m

AutoCAD SHX Text
1260m

AutoCAD SHX Text
1265m

AutoCAD SHX Text
1265m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1275m

AutoCAD SHX Text
1275m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1280m

AutoCAD SHX Text
1280m

AutoCAD SHX Text
1270m

AutoCAD SHX Text
1275m

AutoCAD SHX Text
1280m

AutoCAD SHX Text
1280m

AutoCAD SHX Text
1285m

AutoCAD SHX Text
1285m

AutoCAD SHX Text
1290m

AutoCAD SHX Text
1290m

AutoCAD SHX Text
1295m

AutoCAD SHX Text
1295m

AutoCAD SHX Text
1290m

AutoCAD SHX Text
1280m

AutoCAD SHX Text
1300m

AutoCAD SHX Text
1300m

AutoCAD SHX Text
1290m

AutoCAD SHX Text
1290m

AutoCAD SHX Text
1285m

AutoCAD SHX Text
1285m

AutoCAD SHX Text
1305m

AutoCAD SHX Text
1305m

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
CE

AutoCAD SHX Text
CE

AutoCAD SHX Text
LH

AutoCAD SHX Text
CE

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
LH

AutoCAD SHX Text
CONNECT TO PROPOSED 200  OUTFALL LINE

AutoCAD SHX Text
10

AutoCAD SHX Text
0

AutoCAD SHX Text
20

AutoCAD SHX Text
40

AutoCAD SHX Text
60

AutoCAD SHX Text
80m

AutoCAD SHX Text
SCALE 1:1000

AutoCAD SHX Text
WM

AutoCAD SHX Text
RS

AutoCAD SHX Text
CMH

AutoCAD SHX Text
VLV

AutoCAD SHX Text
LP

AutoCAD SHX Text
TL

AutoCAD SHX Text
EB

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP


NOTES

CONCRETE FOR MANHOLES TO BE OF DOLOMITIC ORIGIN.

2. CHANNELING AND BENCHING IN MANHOLES AND CULVERT SECTIONS TO BE OF GRANOLITHIC
CONCRETE AND MUST BE CONSTRUCTED WITH A FINAL THICKNESS OF 25mm FOR CHANNELING AND
50mm FOR BENCHING.
3. THE INVERT LEVELS AS SHOWN ON LONGITUDINAL SECTIONS REFER TO THE BC AND EC OF THE
CURVED CULVERT SECTION.
4, CONCRETE COVER TO ALL REINFORCING TO BE 40mm MIN..
5. CONCRETE SECTIONS MUST BE FIXED WITH AN APPROVED EPOXY SEALER SUCH AS EPIDERMIX 344
OR PRO-STRUCT 687.
6.  FACTORY MADE MANHOLE SECTIONS TO BE IN ACCORDANCE WITH SANS 1294.
7. NOPART OF THE MANHOLE MAY BE FINISHED OFF WITH CEMENT-WASH OR MORTAR.
8.  TWO MANHOLE ACCESS SHAFTS MAY BE INSTRUCTED BY THE ENGINEER ONE AT EACH END OF
CULVERT SECTION.
9. ENGINEER TO PROVIDE BENDING SCHEDULE FOR REINFORCEMENT.
10. THE TOP SLAB SHALL NOT BE FIXED TO THE RINGS WITH EPOXY BUT SHALL BE REMOVABLE FOR
CLEANING PURPOSES. IT SHALL THEREFOR HAVE LIFTING LUGS CAST IN.
11.  TYPICAL VALUES FOR H.
H = 50 - 75mm WITHIN ERVEN AND ROAD RESERVES
= 250mm LOW COST HOUSING DEVELOPMENTS AND UNDEFIND ROADWAYS.
= 500mm OPEN VELD OR ROAD RESERVES WHERE POSITION OF MANHOLES CAN BE
CONCEALED BY LONG GRASS OR OTHER GROWTH.
ABBREVIATIONS :
MANHOLE COVER & FRAME
(SEE TABLE) BC = BEGINNING OF CURVE
EC = END OF CURVE
5600 75mm THICK PRECAST REINFORCED CONCRETE 5600 T = TANGENT LENGTH
5600 H SPACERS BEDDED IN 1:6 CEMENT MORTAR IN WHICH 1 B = LENGTH OF CURVE (BC TO EC)
L ‘ NGL NGL L ‘ MANHOLE FRAME IS BEDDED (MAX. 2 RINGS). | :Ei NGL Pl = POINT OF INTERSECTION
T S e R SE R S i T
[ [ [
‘ ‘ PRECAST REINFORCED CONCRETE ‘
| | 5 ROOF SLAB. |
I ‘ + 250mm AND/OR 500mm FACTORY MADE =
| i S 1500 CONCRETE SECTIONS, 1250mm NOMINAL 150}, 150 §T
| | A DIAMETER, NUMBER AS REQUIRED (SEE — 1 .
1 1250 NOTES 5 AND 6) ; 1250 ;
A NN I —
50 ) R STEP IRONS STAGGERED 300mm 20 R D3 |
H ; | 50 4 gA HORIZONTALLY & VERTICALLY b + | Fisa
RECESS FOR LADDER | o3| [ B AS SHOWN ]
| ‘ MAX | ' Lol
B \ i 4 B i ]/ INVERT LEVEL APPLICABLE HERE I I R
1+ 6 GRADIENT _ ‘ AS SHOWN ONLONGITUDINAL | ! I -
T~ OO ‘ SECTIONS. (ALSO REFER TO NOTE 3 R
< - w / FLOW FLOW
=) - 11— _ _——-— - — - — L
= GRANO BENCHING & ‘ GRANO BENCHING & CHANNELING 1
CHANNELING OF INVERT LEVEL | OF DOLOMITIC AGGREGATE.
DOLOMITIC AGGREGATE. =3 iz - =~ = / =
g CLASS 20/19 CONCRETE OF PIPE BEDDING
DOLOMITIC AGGREGATE 5100R535 | 510 0R535
D/3 + 240 1020 OR 1070 D/3 + 240 12mm WIDE FLEXIBLE JOINT
CONSTRUCTED WITH SOFT BOARD.
D3 SCALE 1:30 o3 SCALE 1:30 SCALE 1:30
MAX | 100mm WIDE x 75mm DEEP x 685mm MIN MAX |—$
l LENGTH RECESS FOR LADDER ACROSS Ul
//R FULL WIDTH OF MANHOLE. T T \\\\ 12mm WIDE FLEXIBLE JOINT CURVED K7
// T \ ) ! N CONSTRUCTED WITH SOFT BOARD.
] y a— - = = | =
| v 1
/ | \\ FLOW o oo FLOW
T I e S / - S Nk Bl b R R | ‘ S N e e /Bl ——
\ ‘ A / ‘ A
\ ,,,,,,,,,,, — / ‘ B S | L B b T )
- \Q e i i | I N
A : | g \. PIPE BEDDING
\\_"’_@< \\ \0/ ////////
CLASS 20/19 CONCRETE OF
STEP IRONS
| —2 DOLOMITIC AGGREGATE —
PLAN - ROOF SLAB REMOVED S
SCALE 130 PLAN - SHOWING MANHOLE COVER & FRAME » PIPE BEDDING
)
SCALE 1:30 ) 12mm WIDE FLEXIBLE
(4
bte % JOINTCONSTRUCTED
= 225mm THICK CLASS 20/19 e WITH SOFT BOARD.
S5 CONCRETE
3 a
= DESCRIPTION OF REINFORCING (SECTION C & D)
CLASS 20/19 CONCRETE a=20mm @ BARS x 450mm LONG @ 150mm c/c PLACED VERTICALLY. MAN H OLE COVE RS AN D F RAM ES (SAN S 558)
b =12mm @ BARS @ 150mm c/c BENT AS SHOWN IN SECTION D.
— ¢ =12mm @ BARS @ 75mm c/c. POSITION OF MANHOLE TYPE OF COVER
GRANO BENCHING AT d =12mm @ DISTRIBUTION BARS @ 150mm c/c. TYPE 27 CASTIRON / Pl
SIDE OF CHANNEL CARRIAGE WAY FRAME AND COVER
g ; TYPE 4 CAST IRON OR CONCRETE
i TYPICAL SETTING OUT DETAIL -
| D+680 (MIN)1250 | TYPE 4 CAST IRON OR CONCRETE
1 ERVEN FRAME AND CONCRETE COVER ROOF SLAB REMOVED
340mm THICKNESS INCLUDING 25mm GRANO FINISHING GENERAL ONLY TYPE 2A MANHOLE COVERS SCALE 1:30
S E CTlON D APPLIES TO INVERT LEVELS UP TO 5.5m BELOW FINISHED MAY BE USED FOR SEWERS 300mm@ AND GREATER (NOTE : ENGINEER TO PROVIDE DIMENSIONS)
GROUND LEVEL AND WITH D > 600mm @ NOTE : CI COVERS ARE USED ONLY WITH WRITTEN INSTRUCTION
SCALE 1:30 FROM THE ENGINEER.
AMENDMENTS IMPLEMENTING AUTHORITIES DEVELOPER DETAIL DESIGNED CONTRACT |LOCATION OF PROJECT PROJECT STATUS
No.
NR | DATE |APPROVED DESCRIPTION PAR |DIRECTOR:DEPARTMENT OF LG & HS NAME: Prof Reg No: HHS-07-2023/24 R AM A C I TY X 1 0
D 09/02/2024 ISSUED FOR TENDER SIGNATURE:...........ceeiieeiiiiees DATE:.........ceeeeennns PROJ ECT NO.
P Reato __SIGWATURE DRAWN ST SIWRE o SRR
""""""""""" DESCRIPTION OF PROJECT: DRAWING
NAME:............eoviieeees
DIRECTOR: PROJECT MANAGEMENT UNIT SHEET No.
CITY OF HOKWANI CONSULTING CC RAMA CITY TESTING AND COMMISSIONING OF BULK WATER, PROJECT ENGINEER of COT:
TSHWANE NAME Prof. Reg. No SIGNATURE CATE 13 ESDORING STREET SIGNATURE:........ccooiiiiiiiiee, DATE: ...t 1 OF 1
IGNITING EXCELLENCE . . CENTURION TEL: 081 270 6802 PAPER SIZE WATER AND SEWER RETlCULATlON AND PREPARAT'ON OF NAME SIGNATURE
DIRECTOR: WATER & SANITATION:COT 0157 FAX: 086 665 6128 CHECKED AS-BUILTS
CITY OF TSHWANE M G TSHUMA Prof Reg. No 20170214 HEREBY S(?ATLE — Prof Reg No. DATE
NAME Prof. Reg. No SIGNATURE DATE CERTIFY THAT THE SERVICES WILL BE INSTALLED|NAME: Prof Reg No: : .
WATER AND SANITATION INSPECTOR OF WORKS of COT:
ACCORDING TO THE ABOVE NOTES AND TO THE :
DEPARTMENT N DRAVING SPECIFICATIONS. SIGNATURE-.. OATE. AS SHOWN STANDARD DRAWING : MANHOLE DETAILS FOR SEWERS LARGER THAN 300mm@
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| s PVC-U PIPE
| |
MANHOLE — MANHOLE
FOUNDATION 1 TYPICAL MANHOLE FOUNDATION
o CHANNELING FOUNDATION
TYPICAL R PVC-U PIPE
CHANNELING / / W\ o
i 7 b 7T L o |
w zamm R = -
B \w TYPICAL
CHANNELING
45° CHANNEL BEND YPICAL CHANNELING
PVC-U PIPE o
C-U | 45° CHANNEL BEND PVC-U PIPE
Jo PVC-U PIPE
= |
PLAN (TYPICAL EXAMPLE OF 90° CONNECTION IN MANHOLE) (TYPICAL EXAMPLE OF 90° BEND IN MANHOLE) (TYPICAL EXAMPLE OF SIDE CONNECTIONS IN MANHOLE)
(TYPICAL EXAMPLE OF THROUGH CONNECTION IN MANHOLE) SCALE 1:25 SCALE 125 SCALE 1:25
SCALE 1:25 NOTES
TYPICAL MANHOLE LAYOUTS SHOWING POSITIONS OF MANHOLE R
1. CONCRETE FOR MANHOLES MUST BE OF DOLOMITIC ORIGIN.
75mm THICK REINFORCED FRAM E, STE PS AN D CHAN N EL| NG 2. TYPICAL VALUES FOR H.
CONCRETE SPACERS BEDDED IN NGL H = 50 - 75mm WITHIN ERVEN AND ROAD RESERVES
1:6 CEMENT MORTAR 20 = 250mm LOW COST HOUSING DEVELOPMENTS AND UNDEFINED ROADWAYS.
Ii (MAXIMUM OF TWO)  — = 500mm OPEN VELD OR ROAD RESERVES WHERE POSITION OF MANHOLES CAN BE CONCEALED
BY LONG GRASS OR OTHER GROWTH.
ALTERNATIVE LAYOUT BRICKWORK TO BE BUILT IN STEPS \{ 230 3. CHANNELING:
WITH SPACERS AND THE MANHOLE FRAMES TO \:\Z\ NOMINAL DIAMETERS.
BE CAST IN 20119 CONCRETE \\ 3l @ < 300mm CLAY OR DOLOMITIC CONCRETE OR NUTEC CEMENT.
N = =3 @ >300mm INSITU CAST DOLOMITIC CONCRETE
FACTORY MADE CONCRETE COVER N e
S&BOWHH = Aﬁg AﬁD COVCI;EOR D 230mm BRICKWALL FN § g 4, CONCRETE MANHOLE SECTIONS MUST BE FIXED WITH AN EPOXY SEALER SUCH AS EPIDERMIX
BEDDED IN 1:6 CEMENT MORTAR. \ (ENGINEERING GRADE BRICKS) — AT FINISHED GROUND LEVEL 344 OR PRO-STRUCT 687 OR SIMILAR APPROVED.
L SEE TABLE FOR DETALS L L NN 5. FACTORY MADE MANHOLE SECTIONS MUST BE IN ACCORDANCE WITH SANS 1294,
' L _‘ ‘ | GRADIENT OF FRAME IS 6. MANHOLE FRAMES MAY ONLY BE BUILT IN ON SLOPED FINISHED SIDEWALKS ON A WRITTEN
T u : CEMENT -MORTAR | "\, DETERMINED BY FINISHED INSTRUCTION BY THE ENGINEER.
NCL 1 NGL | JOINTS - GROUND LEVEL 7. OVER EXCAVATION MAY ONLY BE FILLED AFTER APPROVAL BY THE ENGINEER WITH GRADE
— — — f—H 20/19 CONCRETE OR SUITABLE MATERIAL AS DIRECTED BY THE ENGINEER.
"CALCAMITE" OR SIMILAR ¢ Egl%)% SEALED | 8. NOPART OF THE MANHOLE MAY BE FINISHED OFF WITH CEMENT-WASH OR MORTAR.
- APPROVED STEP IRONS dho |
(300mmclc) ol 100 i
1100 il 1 T T
|
L % EXCAVATION PLANE FOR o _ TYPICAL SECTION
PAYMENT PURPOSES * BUILT IN MANHOLE FRAME AT
— — FINISHED SLOPED SIDEWALKS
SCALE 1:25
- — (WITH WRITTEN PERMISSION FROM
DETALL 1 A THE ENGINEER ONLY)
T 20mm DOLOMITIC BENCHING ] §
STEEL FLOATED H =
PVC-U SEWER PIPE
(CLASS 20/19 CONCRETE) EPOXY
3 " :k SEALANT POSITION OF MANHOLE TYPE OF COVER
D Y I N L FLOW m B (SEENOTE 4) TYPE 2A CAST IRON
_ % | ~ | : .~ = CARRIAGE WAY ERAME AND COVER
e AR | ‘
\ A TYPE 4 CAST IRON OR CONCRETE
75 1000'MIN. 55| |75 STREET RESERVE
BEDDING AS BENCHING NOT TO BE STEPPED 1260 FRAVIE AND CONCRETE COVER
SPECIFIED ALONG STRAIGHT SECTION IN CRVEN TYPE 4 CAST IRON OR CONCRETE
SEENOTED) e SECTION B DETAIL 1 ONLY YR AL COVERS
(SEENOTE3) SECTION A SCALE 1:25 NTS GENERAL MAY BE USED FOR SEWERS 300mm@ AND GREATER
SCALE 1:25 NOTE : Cl COVERS ARE USED ONLY WITH WRITTEN INSTRUCTION
FROM THE ENGINEER.
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