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ON THE GEOLOGICAL LONG SECTION AND CONSTRUCTION
RECORD DRAwINGS PRESENTED IN THE SAME VOLUME. 
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RECORD OF THE EXPECTED CONDITIONS PRIOR TO EXCAVATION.
THE ROCK TYPE, SUPPORT DISTRIBUTION, EXCAVATION AND LINING
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AMENDMENTS

0. ISSUED FOR CONSTRUCTION B.C.V. 07/91

1. SETTING OUT DETAILS FOR NORTH ADIT AND RELATED DRAWINGS B.C.V. 07/08/91

2. B.C.V. 07/11/91

3. VERTICAL ALIGNMENT AT CO1 REVISED, VC1A AND VC1B ADDED AS B.C.V. 31/07/92

4. VERTICAL CURVES VC1A AND VC1B REVISED. B.C.V. 10/08/92

5. VENT SHAFT 6A DRIVE AND INTERFACE GROUTED SECTIONS REVISED M.R.E. 30/07/93

6. HC10 RADIUS REVISED. M.R.E. 09/08/93

7. VS6A AND ECVC6 LEVELS REVISED, ADIT LENGTHS ADDED. M.R.E. 10/09/93

Z RECORD DRAWING
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RELATED DRAWINGS AMENDED.
SETTING OUT DETAILS FOR NORTH ADIT, HYDRAULIC GRADE LINE AND
REQUESTED BY CONTRACTOR.
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1. ALL DIMENSIONS IN METRES.

3. SEE DRG. NO'S 0783 AND 0784 FOR DETAILS OF ACCESS ROAD
 2. SEE NOTES ON DRG. NO. 0804.

4. NOT USED
5. SEE DRG. NO'S 0779 AND 1112 FOR DETAILS OF BYPASS SHAFT 

6. SEE DRG. NO. 0778 FOR DETAILS OF OUTLET STRUCTURE.
7. SEE DRG. NO. 0782 FOR DETAILS OF EXCAVATION FOR

BYPASS ADIT AND OUTLET STRUCTURE.

LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
OUTLET STRUCTURE - CONCRETE DETAILS - SHEET 1 OF 3

LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
LONGITUDINAL SECTION - LINING AND GROUTING DETAILS

LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
SHAFT - EXCAVATION AND CONCRETE DETAILSR=37,0
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CALEDON RIVER CROSSING - UNDERGROUND WORKS - NORTH ADIT/TUNNEL 1
INTERSECTION - GENERAL ARRANGEMENT AND CONCRETE DETAILS - SH 1 OF 2
CALEDON RIVER CROSSING - UNDERGROUND WORKS - NORTH ADIT/TUNNEL 1
INTERSECTION - GENERAL ARRANGEMENT AND CONCRETE DETAILS - SH 2 OF 2

1. ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN.
2. BULKHEAD, FLANGE AND RELATED STEEL FABRICATION DETAILS

SHOWN ON THIS DRAWING ARE SUBJECT TO FINAL DESIGN BY
CONTRACTOR. DIMENSIONS SHOWN ARE TYPICAL FOR TENDER
PURPOSES ONLY AND ARE BASED ON THE USE OF STEEL
TO BS 1501-223 GRADE 490A LT20.

3. SEE DRG. NO. 0723 FOR DETAILS OF STRAKE TYPE E AND F.
4. SEE DRG. NO'S 0715, 0720 AND 0766 FOR GENERAL ARRANGEMENT

OF TUNNEL/ADIT INTERSECTIONS AT CALEDON NORTH, CALEDON
SOUTH AND LITTLE CALEDON SOUTH.

5. THE BRIDGING PLATE IS REQUIRED TO ALLOW VEHICULAR
ACCESS INTO PLUG STEEL LINER WHEN BULKHEAD IS
REMOVED. THE PLATE IS BOLTED TO THE LOWER PART OF
THE FIXED FLANGE AND SPANS ONTO THE RAMP CONCRETE
ACROSS THE TRENCH. SEE DRG. NO. 0716 FOR ARRANGEMENT.

6. BULKHEAD AND RELATED FABRICATED STEEL SHOWN ON THIS
DRAWING TO BE CORROSION PROTECTED IN ACCORDANCE WITH
SPECIFICATION BEFORE INSTALLATION. CORROSION PROTECTION
TO BE REPAIRED AS DIRECTED BY THE ENGINEER IN ACCORDANCE
WITH SPECIFICATION AFTER COMPLETION.

7. REFER TO SDEM DRGS. S523 AND S524 FOR ACTUAL FABRICATION
DETAILS.
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RELATED DRAwINGS
DESCRIPTIONDRG. NO.

NOTES:
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CALEDON RIvER

LESOTHO

1. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERwISE SHOwN.
2. ALL LEvELS ARE IN METRES ABOvE SEA LEvEL.

13. THE SITE wORKING AREA SECURITy FENCE SHALL REMAIN
UNBROKEN wITH CONTROLLED ACCESS AT ALL TIMES. wHERE
TEMPORARy ACCESS POINTS ARE PERMITTED, THE CONTRACTOR
SHALL MAKE ALL NECESSARy ARRANGEMENTS TO ENSURE
THAT ACCESS IS CONTROLLED IN COMPLIANCE wITH THE
REQUIREMENTS OF THE CONTRACT.

C09
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CAPPING STRUCTURE AND 
DEwATERING SHAFT 

3. SEE DRG. NO. 0729 FOR DETAILS OF DEwATERING SHAFT

5. SEE DRG. NO. 0731 FOR DETAILS OF CAPPING STRUCTURE.
6. SEE DRG. NO. 0732 FOR DETAILS OF ACCESS BRIDGE.

(ROCK SUPPORT NOT SHOwN)

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
DEwATERING SHAFT - EXCAvATION AND SUPPORT DETAILS
CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
DEwATERING SHAFT - CONCRETE AND GROUTING DETAILS
CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
CAPPING STRUCTURE - CONCRETE DETAILS
CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
ACCESS BRIDGE - CONCRETE DETAILS

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
PIPEwORK AND vALvES - SHEET 1 OF 2

9. SEE DRG. NO. 1126 FOR DETAILS OF OUTLET CHANNEL.
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12. PILE DIMENSIONS ARE APPROXIMATE. FINAL DESIGN OF PILES

OF vEGETATION AS DIRECTED By THE THE ENGINEER ON SITE),

3 NO. 600MM DIA. 

SHOTCRETE 
(SEE NOTE 11) 

    TO BE CARRIED OUT By THE CONTRACTOR. DESIGN LOADS TO 
BE SUPPLIED By THE ENGINEER.

(SEE NOTE 12) 
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AUGERED PILES

SHAFT EXCAvATION PROFILE
ROCK SUPPORT NOT SHOwN
(SEE NOTE 3)

SHAFT PROFILE

PILE CAPPING BEAM

 

OCT 1992
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EXCAvATED/EXTERNAL PROFILE 
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SQUARE (ABOvE) TO ROUND

FENCE LINE 
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EXCAvATION AND SUPPORT DETAILS.  

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
PIPE wORK AND vALvES - SHEET 2 OF 2

1659,300

1668,500

1669,200

(SEE NOTES 3, 4 & 5)

4. SEE DRG. NO. 0730 FOR CONCRETE DETAILS OF DEwATERING SHAFT.

8. SEE DRG. NO'S 1124 AND 1125 FOR DETAILS OF PIPEwORK AND vALvES.
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1677,650

CONSTRUCTION LEvEL (IN SECTION)
1650,350

CONSTRUCTION LEvEL (IN PLAN)1650,350

(SEE NOTE 12)

(SEE NOTE 13)

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
DEwATERING SHAFT - LANDINGS AND HANDRAILING

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -

7. SEE DRG. NO. 1123 FOR DETAILS OF LANDINGS AND HANDRAILING.

OUTLET CHANNEL

10. SEE DRG. NO. 1122 FOR DETAILS OF CAT LADDERS.

(SEE NOTE 10)

(SEE NOTE 7)

SHAFT

(SEE NOTE 13)

BOTTOM OF RIvER BANK

TOP OF RIvER BANK

(SEE NOTE 6)

By MEANS OF REF. 193 wELDED STEEL MESH HELD By 1500MM

75MM THICK SHOTCRETE. COvER TO MESH 25MM MINIMUM.
LONG y25 HOOK DOwELS AT 1500MM CENTRES EACH wAy AND

SEE DRG. NO. 0751 FOR DETAILS OF HOOK DOwELS.

BOTTOM OF RIvER BANK

TOP OF RIvER BANK

R.S.A.

ASH/CALEDON TUNNEL - TUNNEL wORKS - ROCK REINFORCEMENT - SUPPORT
ELEMENTS - TyPICAL DETAILS

EXISTING SECURITy FENCE
(SEE NOTE 11)

SECURITy DOOR

4700

90°

90°

14. SEE DRG. NO. 0704 FOR CO-ORDINATES OF POINT C09.

CALEDON TUNNEL - CALEDON RIvER CROSSING - OvERALL LAyOUT

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
CAT LADDER DETAILS

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
CRAwL BEAM DETAILS

CALEDON RIvER CROSSING - UNDERGROUND wORKS - DEwATERING wORKS -
ELECTRICAL DETAILS

15. SEE DRG. NO. 1129 FOR DETAILS OF CRAwL BEAM.
16. SEE DRG. NO. 1118 FOR ELECTRICAL DETAILS.
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(SEE NOTE 15)
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LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
GENERAL ARRANGEMENT
LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
OUTLET STRUCTURE - CONCRETE DETAILS - SHEET 1 OF 3
LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
SHAFT - EXCAVATION AND CONCRETE DETAILS

1. ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN.
2. ALL LEVELS IN METRES ABOVE SEA LEVEL.
3. 3CR12 STEEL LININGS:

-DETAILS SHOWN ON THIS DRAWING ARE SUBJECT TO FINAL
DESIGN BY THE CONTRACTOR. DIMENSIONS SHOWN ARE TYPICAL.

-ALL STEEL LINER INTERNAL SURFACES TO BE CORROSION
PROTECTED IN ACCORDANCE WITH SPECIFICATION AS REVISED

-SEE SPECIFICATIONS FOR DETAILS OF SHOP AND FIELD WELD JOINT
PREPARATION AND WELDING RULES. THE FOLLOWING ADDITIONAL 

-SHOP WELDS NOT SHOWN.
-GROUT PLUG DETAILS AS DETAIL 3 ON DRG. NO. 0722.
-CONSOLIDATION GROUTING REQUIRED ONLY AT STRAKE TYPE 1.
CAVITY GROUTING TO ALL STRAKES REQUIRED.

4. CAVITY GROUTING:
HOLES IN AND IMMEDIATELY ADJACENT TO CROWN TO BE DRILLED
TO DEPTHS AS SHOWN OR MINIMUM 400MM INTO ROCK WHICHEVER
IS THE GREATER. CAVITY GROUTING PRESSURE = 1 BAR.

5. CONSOLIDATION GROUTING:
DRILL OR REDRILL RADIAL HOLES TO DEPTHS AS SHOWN.
CONSOLIDATION GROUTING PRESSURE TO BE MAXIMUM OF 1.3
TIMES THE WATER HEAD FROM TUNNEL CENTRELINE TO SURFACE
AT ANY POINT. TEST PRESSURE TO BE 80% OF CONSOLIDATION
GROUTING PRESSURE.

6. GROUTING PATTERNS DETAILED ARE THE MINIMUM REQUIRED.
THE ENGINEER MAY DIRECT THAT THE LONGITUDINAL SPACING
BETWEEN ROWS OF HOLES BE REDUCED AND/OR LONGER HOLES
(UP TO 6000MM) BE DRILLED.

12MM THICK STIFFENER ALL ROUND
AT CONCRETE/STEEL INTERSECTION

6 NO. GROUT PLUGS AT 60°

STRAKE TYPE 1 (1 NO. OFF)
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IO
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 (
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.) 1735,633

1716,024 TUNNEL INVERT

TUNNEL 1

L50

51 064
CONCRETE LINED ADIT 2400MM INTERNAL DIA.

6000

88 000STEEL LINED ADIT 1600MM INTERNAL DIA.

STEEL LINEDTRANSITION

L51

STEEL PIPE, BUTTERFLY & SLEEVE VALVES -
NOMINATED SUBCONTRACT

1713,000

1723,000

1737,000

EXTERNAL PRESSURE DESIGN PIEZOMETRIC LEVEL

STATIC INTERNAL PRESSURE DESIGN PIEZOMETRIC LEVEL - 1749.230

O.G.L.

1748,000

(SEE NOTES 3 & 14)

CAVITY ANDCONSOLIDATION GROUTING

STRAKE
TYPE 1 8 NO. STRAKE

TYPE 2

6.399
1

SECTION ALONG ADIT CENTRELINE
SCALE A

SCALE B

AND BYPASS SHAFT

BYPASS
SHAFT

BYPASS ADIT
OUTLET STRUCTURE

CAVITY GROUTING ONLY

STRAKE TYPE 2 (9 NO. OFF)

9 850

GROUT PLUGS IN CROWN (1 NO. ALTERNATING
WITH 2 NO.) FOR STRAKE TYPE 2

3000

3000MM DIA.

GROUTING IN SHAFT BETWEEN LEVELS 1748.000 & 1721.000
SCALE B

CAVITY GROUTING THROUGHOUT
(SEE NOTES 4 & 6)
FAN TYPE A: 1 NO. CROWN HOLE

CONSOLIDATION GROUTING AS DIRECTED
(SEE NOTES 5 & 6)
FAN TYPE C: 6 NO. HOLES AT 60° IN RING
FAN TYPE D: 6 NO. HOLES AT 30° OFF FAN

C1

C2

C3

C4

C5

C6

D1

D2

D3D4

D5

D6

B1

A1
B2

1000

3000

2400MM DIA.

GROUTING IN ADIT IN CONCRETE LINED SECTION
(STRAKE TYPE 1 SIMILAR WITH ALTERNATE FANS AT 1200MM CENTRES)

SCALE B

FAN TYPE B: 2 NO. HOLES AT 30°
OFF FAN TYPE A. FANS A & B
ALTERNATE AT 2400MM CENTRES

5000 0 5000 10 000 15 000 20 000 25 000

SCALE A
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SCALE C
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ALTERNATE AT 2,4625M CENTRES
OFF FAN TYPE A. FANS A & B
FAN TYPE B: 2 NO. HOLES AT 30°

SCALE B
GROUTING IN ADIT IN STEEL LINED SECTION

1600MM DIA.

B2
A1

B1

FAN TYPE A: 1 NO. CROWN HOLE
(SEE NOTES 4 & 6)
CAVITY GROUTING THROUGHOUT

16
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5001200130010001200800
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CONSTRUCTION LEVEL (IN SECTION)
1713,000

CALEDON TUNNEL
LITTLE CALEDON RIVER CROSSING

UNDERGROUND WORKS
TUNNEL BYPASS

LONGITUDINAL SECTION
LINING AND GROUTING DETAILS

TCTA - 20 C38-0777 Z
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1000

TYPE C. FANS C & D ALTERNATE AT
2400MM CENTRES LONGITUDINALLY
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00

AS AGREED WITH ENGINEER

CONSTRUCTION JOINTS AT CENTRES

CONCRETE LINING STEEL LINING

CJ

CJ

CONSTRUCTION JOINT

TRANSITION BETWEEN CONCRETE LINING AND STEEL LINING
SCALE C

SCALE B

5000400030002000100001000

TUNNEL WORKS - STEEL LININGS - TYPICAL DETAILS - SHEET 1 OF 2

3000MM CENTRES
TYPE C. FANS C & D ALTERNATE AT
FAN TYPE D: 6 NO. HOLES AT 30° OFF FAN
FAN TYPE C: 6 NO. HOLES AT 60° IN RING
(SEE NOTES 5 & 6)
CONSOLIDATION GROUTING AS DIRECTED

C1

D6

C6

D5

C5

D4
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D3
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D2

C2

D1

CONCRETE ENCASEMENT

50MM SHOTCRETE - ROCK BOLTS

CONCRETE ENCASEMENT

27
5 50

0

STEEL LINING

LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
LONGITUDINAL SECTION - EXCAVATION DETAILS

7. CONCRETE TO BE CLASS 30/25 UNLESS OTHERWISE SHOWN.
8. CONCRETE TO HAVE U2/F2 FINISHES UNLESS OTHERWISE SHOWN.

LONGITUDINALLY

BYPASS ADIT
LC

CL
BYPASS ADIT

LONGITUDINALLY

STEEL LINER WALL
THICKNESS = 6MM

STEEL LINER WALL
THICKNESS = 6MM

GROUT PLUG

8000
1514

9. EXISTING ROCK PROFILE TO BE TRIMMED AND/OR SHOTCRETE INFILL
TO BE PLACED TO ACHIEVE A 1 IN 5 TRANSITION IN THE CONCRETE
LINING THICKNESS AT THE END OF THE STEEL LINED SECTION.

10. SEE DRG. NO. 0782 FOR EXCAVATION AND ROCK SUPPORT DETAILS
11. SEE DRG. NO. 0779 FOR EXCAVATION AND CONCRETE DETAILS

FOR BYPASS SHAFT.

(SEE NOTES 3 & 14)

(SEE NOTES 3 & 14)

SCALE B

0,738M 2,4625M 2,4625M 2,4625M

O.G.L.

TRIMMED ROCK PROFILE
(SEE NOTE 9)

SHOTCRETE INFILL
(SEE NOTE 9)

NOT SHOWN (SEE NOTE 10)

1

5 APPROX.

EXISTING ROCK PROFILE

C C
A

A

B

B

SEE DETAIL A BACKFILL
(SEE NOTE 12)

(SEE NOTE 12)

DETAIL A

TYPICAL SECTION B-B

TYPICAL SECTION A-A

TYPICAL SECTION C-C

12. SEE DRG. NO. 0778 FOR DETAILS OF OUTLET STRUCTURE
AND BACKFILL.

13. SEE DRG. NO 1114 FOR DETAILS OF PIPEWORK AND VALVES
OF OUTLET STRUCTURE.

(SEE NOTE 13)

LITTLE CALEDON RIVER CROSSING - UNDERGROUND WORKS - TUNNEL BYPASS -
OUTLET STRUCTURE - PIPEWORK AND VALVES

1.
3CR12 B2 STEEL SPECIFIED, NOTE 3 AND RELATED DRAWINGS
AMENDED, NOTE 14 ADDED

14. ALL STEEL TO BE 3CR12 B2 STEEL UNLESS OTHERWISE SHOWN.

1

FOR 3CR12 STEEL.

REQUIREMENTS APPLY FOR 3CR12 STEEL:

(B) HEAT AFFECTED ZONE TO BE PICKLED AND PASSIVATED
(A) E308L STAINLESS STEEL WELDING RODS TO BE USED.

AFTER WELDING.
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3. See Drg. no. 0777 for layoUT anD STeel lining DeTailS of

byPaSS aDiT.
4. See Drg. no'S 0778, 0780 anD 0781 for layoUT anD ConCreTe

DeTailS of byPaSS oUTleT STrUCTUre.
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oUTleT STrUCTUre.
6. See Drg. no. 1115 for DeTailS of CaT laDDerS.
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PaCKing all aroUnD THe PiPe before PlaCing of THe ConCreTe.
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HyDraUliC Drive. loCaTion anD SiZe of Sleeve PiPe To be
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STEELWORK DETAILS
DEWATERING WORKS

SURFACE WORKS
LITTLE CALEDON RIVER CROSSING

ASH TUNNEL

NOTES:

DRG. NO.DESCRIpTION
RELATED DRAWINGS

DATEAppROVED

LESOTHO HIGHLANDS WATER pROJECT - pHASE 1A

HIGHLANDS DELIVERY TUNNEL CONSULTANTS
NINHAm SHAND INC.

KEEVE STEYN INC.

VAN NIEKERK, KLEYN & EDWARDS

STEFFEN, RObERTSON & KIRSTEN INC.

NO. AmENDmENTS CHKD. DATE

REV. NO.HDTC DRAWING NO.CLIENT CONTRACT NO.

HDT C

SCALE C
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2. ALL LEVELS IN mETRES AbOVE SEA LEVEL. (m.A.S.L.)
1. ALL DImENSIONS IN mILLImETRES UNLESS OTHERWISE SHOWN.

LEGEND:

CONSTRUCTION LEVEL (IN SECTION)

4. SEE DRG. NO. 1211 FOR CONCRETE DETAILS OF SHAFT CAppING
STRUCTURE.

3. SEE DRG. NO. 1210 FOR CONCRETE DETAILS OF DEWATERING SHAFT. 

LITTLE CALEDON RIVER CROSSING - SURFACE WORKS - DEWATERING WORKS -
DEWATERING SHAFT - CONCRETE DETAILS 
LITTLE CALEDON RIVER CROSSING - SURFACE WORKS - DEWATERING WORKS -
CAppING STRUCTURE - CONCRETE DETAILS 

SCALE A

SECTIONAL ELEVATION OF DEWATERING SHAFT

1715,000

5. ALL OpEN GRID FLOORING, HANDRAILS, AND ASSOCIATED SUppORT
STEELWORK, CRAWL bEAmS, TIE bARS, FASTENERS AND CONCRETE

HOT DIp GALVANISED (mINImUm THICKNESS 105 mICRONS) TO SAbS 763.
6. OpEN GRID LANDINGS TO bE bANDED RECTAGRID TYpE RS40, OR

SImILAR AppROVED, WITH 50mm x 5mm bEARER bARS.

SCALE C
SECTION b-b

(SEE NOTE 6)
bANDED OpEN GRID FLOORING

pLAN ON LANDING AT LEVEL 1701,150
SCALE b

pLAN ON LANDING AT LEVEL 1706,150
SCALE b

SEE NOTE 15

12
20

1220

1175

100mm * 100mm * 10mm ANGLE 200 LONG
FIxED TO WALL WITH 2*m20 HILTI HSL

SECTION A-A
SCALE C

pFC 200mm x 75mm OR SImILAR

100mm x 100mm x 8mm L RADIUSED 
AND FIxED TO WALL WITH m20 HILTI 

A A

pLAN ON LANDING AT LEVEL 1711,300
SCALE b

800mm x 800mm OpENING

65°

pLAN ON LANDING AT LEVEL 1715,150
SCALE b

OpEN GRID LANDING
(SEE NOTE 6)
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OUTLET STRUCTURE - CONCRETE DETAILS
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700mm DIA. DEWATERING mAIN

900mm DIA. DEWATERING mAIN

50mm DIA. SUmp mAIN

DETAIL AT bOTTOm OF SHAFT
OmITTED FOR CLARITY

2 x SIDE STAYS mADE FROm
127mm x 76mm x 13KG/m  SECTION

1500 1500 500

24mm DIA. HOLES FOR m20 

CHANNEL WITH 2 NO. SLOTTED HOLES FOR 
pFC 200mm x 75mm OR SImILAR AppROVED

12mm THICK END pLATE

SECTION F-F
SCALE C

pFC 200mm x 75mm OR SImILAR 

12mm THICK END pLATE

F

F

SCALE C
DETAIL A

AppROVED CHANNEL

HILTI HSLb ANCHORS 

FIxED TO ROOF WITH m20 HEAVY
DUTY CONCRETE ANCHORS AT

(SEE DETAIL A)
CHANNEL/WALL CONNECTION

R=2000

m20 HEAVY DUTY STAINLESS STEEL 1150
CONCRETE ANCHORS AT 1500mm CENTRES 

R=2000 RADIUS OF CURVATURE

17 pIpE SCHEDULE REFERENCE
(SEE NOTE 7)

7. SEE DRG. NO. 1218 FOR pIpE SCHEDULE.

ANCHORS AT 1000mm CENTRES

AppROVED CHANNEL

DOUbLE STEEL SECURITY DOORS
(SEE NOTE 13)

1500mm CENTRES (SEE NOTE 9)

WALL FIxING bY m20 HILTI
HSLb ANCHORS

HSLb ANCHORS AT 1000mm CENTRES

8. NOT USED.
9. FINAL DESIGN bY THE CONTRACTOR OF CRAWL bEAm ARRANGEmENT

TO ACCOmmODATE THE AppROVED HOISTING EQUIpmENT AND

SIDE mOUNTED HANDRAIL

AppROVED CHANNEL
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SCALE C
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pFC 200mm x 75mm OR SImILAR
AppROVED CHANNEL

bOLTED CONNECTION

WELDED CONNECTION TO 
END pLATE ALL ROUND
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FROm SIpHON

CHANNEL/WALL CONNECTION
(SEE DETAIL A)

10. pIpEWORK AND ASSOCIATED mETAL FITTINGS AND FASTENERS TO bE

AS IN SECTION F-F

SAFETY HARNESS
CLIp ON RAIL
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00

11. NOT USED.
12. NOT USED.

DESIGN CRITERIA:

1. mINImUm WORKING LOADING ON LANDINGS IS 5 KN/m  OR 
2 KN WHICHEVER pRODUCES THE GREATER mEmbER SIZE.

2

2. mEmbER SIZES GIVEN ARE THE mINImUm SIZES REQUIRED.

T
Y

p
.

SAFETY HARNESS
CLIp ON RAIL

JAN 1992
DATE: DESIGNED: DRAWN: CHECKED:

pIpE NUmbERING REVISED, TITLE, NOTES AND RELATED DRAWINGS1.

LITTLE CALEDON RIVER CROSSING - SURFACE WORKS - DEWATERING WORKS -
pIpEWORK AND VALVES
ASH/CALEDON TUNNEL - STEELWORK - DOUbLE STEEL SECURITY DOOR -
STEELWORK DETAILS

mAxImUm LOADS. CRAWL bEAm TO bE mADE OF GRADE 300W STEEL

13. SEE DRG. NO. 1252 FOR DETAILS OF DOUbLE STEEL SECURITY DOOR.
14. SEE DRG. NO. 1212 FOR OUTLET STRUCTURE DETAILS.

(SEE NOTE 14)
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6

5

4

ALL ROUND (8mm FILLET WELD)

(SEE NOTE 9)

24mm DIA. HOLES FOR m20 bOLTS

NEW pOSITION OF

15. 50mm DIA. SUmp mAIN mAY mOVE TO pOSITION SHOWN. FINAL

50mm DIA. SUmp mAIN

pOSITION TO bE DETERmINED bY pIpEWORK AND VALVE
SUbCONTRACTOR.

50mm DIA. SUmp mAIN
NEW pOSITION OF

AmENDED, 50mm DIA. SUmp mAIN mOVED, ELECTRICAL DETAILS REmOVED

CORROSION pROTECTION NOTES AND CRAWL bEAm DETAILS
REVISED2.

mRE 10/6/93

ANCHOR bOLTS (UNLESS OTHERWISE SHOWN) TO bE HEAVY DUTY

CRAWL bEAm mADE FROm 300W

DUpLEx COATED IN ACCORDANCE WITH THE FOLLOWING DOCUmENT
AS ISSUED bY THE ENGINEER: "SUppLY, INSTALLATION AND
COmmISSIONING OF VALVES, pIpES, SpECIALS, DEWATERING pUmpS 
AND ASSOCIATED EQUIpmENT".

16. SEE DRG. NO. 1218 FOR RIGGING NOTES AppLICAbLE TO CRAWL
bEAmS IN CULVERT.

17. 3 TON CApACITY TROLLEY TO bE SUppLIED FOR THE mAIN
CRAWL bEAm. CRAWL bEAm SIZE TO bE CONFIRmED bY THE

AND VALVE INSTALLATION CONTRACTOR.

DEWATERING mAIN CULVERT

1600

500

500

3

SECTION H-H

70mm x 70mm x 6mm ANGLE
STOp END bOLTED TO bEAm

(TApER FLANGE)
2 NO. OFF 178mm x 102mm x 22KG/m   bEAm

TROLLEY
(SEE NOTE 17)

STOp END bOLTED TO bEAm
70mm x 70mm x 6mm ANGLE

1 NO. OFF 40mm x 40mm x 5mm ANGLE TIE bAR

1600

30°

CRAWL bEAm
SCALE b

19. bOTTOm LANDING TO bE pROTECTED WITH WOODEN pLANKING
FROm DAmAGE CAUSED bY CAppING STRUCTURE CRAWL bEAm
CAbLE DURING INSTALLATION.

SEE NOTE 19

CULVERT CRAWL bEAm DETAILS ADDED, NOTES REVISED3.

mRE 10/9/93

CULVERT ROOF

H

H

Z. RECORD DRAWING

LIFTING EYE

LIFTING EYE

HARNESS RAIL OmITTED
mAIN pUmp bOx AND
mAIN INCOmING bOx 
IN THIS pOSITION

SUmp pUmp bOx
HARNESS RAIL OmITTED

IN THIS pOSITION

NO HARNESS RAIL IN
THIS pOSITION IN ORDER
THAT VENT. DUCTING CAN
bE INSTALLED

ALL LADDERS HAVE REmOVAbLE
SAFETY CAGE FITTED.  
FOR DETAILS SEE CEmENTATION DWG.
HW-421-95 REV. 1 DATED 3-3-96

TRANS-CALEDON TUNNEL AUTHORITY

0. ISSUED FOR CONSTRUCTION bCV 07/91

18. DESIGN OF CRAWL bEAmS IN CULVERT TO bE CONFIRmED bY pIpE
pIpE AND VALVE INSTALLATION CONTRACTOR.

20. THERE ARE NO FURTHER FAbRICATION DRAWINGS.

TO SUppORT bENDING OF CUT-OUT
900 LONG pFC 200 bRACKET

pFC 200 FROm WALL CLEAT
TO mAIN pFC200 CHANNEL
(OR RC bEAm AT LEVEL 1715,15)
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11 PiPe anD valve SCHeDUle referenCe

DeSign CriTeria:

maximUm loaDS wiTH SUrge:

900mm elbow aT 1697,399  -   H = 360 Kn
v = 460 Kn

700mm elbow aT 1710,430  -    H = 195 Kn
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aS PoSSible UnTil JUST before CommiSSioning of TUnnel.

galvaniSeD (minimUm THiCKneSS 105 miCronS) To SabS 763.
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may 1993
DaTe: DeSigneD: Drawn: CHeCKeD:

final DeSign by PiPeworK anD valve SUbConTraCTor anD
PUmP manUfaCTUrer'S SPeCifiCaTionS.

7. PiPeworK layoUT, SUmP PoSiTion, SCreeD fallS anD anCHor 
bloCK SiZeS SUbJeCT To final DeSign by PiPeworK anD valve
SUbConTraCTor. aDDiTional anCHor bloCKS anD oTHer SUPPorT 
DeTailS may be reQUireD aS aDviSeD by THe SUbConTraCTor.

9. SUPPorT DeTailS SUbJeCT To final DeSign by PiPeworK anD
valve SUbConTraCTor.
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DUCKfooT 90° elbow, 915mm C/f
viKing JoHnSon flange aDaPTor

900mm Dia. PiPe, 1200mm long, flangeD one enD wiTH 250mm Dia. 

HanDwHeel on rigHT of flow DireCTion.  one flange aS inDiCaTeD 
900mm Dia. flangeD bUTTerfly valve, 450mm f/f, CloCKwiSe CloSing,

DeSCriPTionno.Dia.iTem no.

PiPe anD valve SCHeDUle

50mm Dia. SUmP main wiTH 45° anD 90° long raDiUS elbowS aS reQUireD

6

SUmP anD walKwayS formeD in 
final DeTailS of SCreeDing levelS, 

SCreeD To be DeTermineD on SiTe 

(See noTeS 7, 8, 9 & 12)

aS DireCTeD by THe engineer(See noTeS 7, 8, 9 & 12)

SCale a

(See noTeS 7, 8, 9 & 12)

SCale a

PolySUlPHiDe SealanT
filler wiTH 8mm x 8mm 

8mm flexible exPanDeD 
PolyeTHylene foam JoinT

16 17 18

SCale a
(See noTeS 9 & 12)

11. all worK To be CarrieD oUT in aCCorDanCe wiTH THe
following DoCUmenT aS iSSUeD by THe engineer:
"SUPPly, inSTallaTion anD CommiSSioning of valveS, PiPeS, 
SPeCialS, DewaTering PUmPS anD aSSoCiaTeD eQUiPmenT".

TigHTly aroUnD PiPe

Similar aPProveD 
HSlb HilTi anCHorS or

90° elbow

(See noTeS 9 & 12)

U-bolT

1669,720

faCe aT 2000mm raDiUS

U-bolT

HilTi HSlb or Similar
aPProveD anCHorS

aPProveD anCHorS

faCe aT 2000mm raDiUS

STiffener ribS

faCe aT 2000mm raDiUS

DewaTering SHafT wall inSiDe 

DewaTering SHafT wall inSiDe 

C

DewaTering SHafT wall

TigHTly aroUnD PiPe
Semi-CirCUlar HooPS bolTeD

HilTi HSlb or Similar

l
SUmP main

HSlb HilTi anCHorS or
Similar aPProveD 

50mm Dia. SUmP main 

H

H

SCale b

DeTail 1 - SeCTion

Parallel flange CHannel

50mm Dia. SUmP main 

SCale b

Parallel flange CHannel

SeCTion H-H

g

g

TigHTly aroUnD PiPe
Semi-CirCUlar HooPS bolTeD

Plan on SUmP main SUPPorT

SiDe STayS  welDeD To
Semi-CirCUlar HooPS

DewaTering SHafT wall inSiDe

SeCTional elevaTion g-g
SCale b

STayS PlaTe

Semi-CirCUlar HooPS

700mm Dia. DewaTering main

SCale a

groUT
HilTi HSlb or Similar
aPProveD anCHorS

SeCTion e-e

700mm Dia. DewaTering main 

Semi-CirCUlar HooPS bolTeD

HilTi HSlb or Similar
aPProveD anCHorS

PlaTe

Plan on DewaTering main SUPPorT

exiT from SHafT
Plan on DewaTering anD SUmP main 

D370

C  DewaTeringl

e

e10
00

475

SHafT

SH
a

fT
lC 

 D
ew

a
T

er
in

g

280

100

SCale b

3. See Drg. no. 0820 for general arrangemenT of THe DewaTering
worKS.

l

(See noTeS 9 & 12)

28
0

SUPPorTS aT 1500mm
verTiCal CenTreS

gaTe valve

fl
o

w

280

flow

24

m
a

x
.

min.

fl
o

w

(See noTeS 9 & 12)

SCale a

foUnDaTion Slab

TiTle, noTeS, SUmP layoUT, PiPeworK iTem nUmberS anDa.

liTTle CaleDon river CroSSing - SUrfaCe worKS - DewaTering worKS -
STeelworK DeTailS

See Drg. no. 1212 for oUTleT STrUCTUre.

verTiCal CenTreS
SUPPorTS aT 3000mm

(See DeTail 1)

C DewaTering 
SHafT

l

See noTe 8

fr
o

m
 S

U
m

P
P

U
m

P

See noTe 8

See noTe 8

12. PiPeworK anD valve SUbConTraCTor To Confirm THe DeSign
CriTeria loaDS USing DoCUmenT in noTe 11 anD final PiPe anD
valve layoUT. anCHor bloCKS anD oTHer SUPPorTS To be
DeSigneD To SUiT THe ConfirmeD anD any oTHer relevanT

To be SUbmiTTeD To THe engineer for aPProval.
loaDS, eg. reDUCer. ConSTrUCTion/fabriCaTion DrawingS

f

f

SUPPorT STraPS

(See noTeS 9 & 12)

SCale a

PiPe SUPPorTS reviSeD

aPProveD anCHorS
HilTi HSlb or Similar

13 rigging eye To be 1,5 Ton CaPaCiTy anD Heavy DUTy HoT DiPPeD

STiffener ribS

raDiUSeD PlaTe

raDiUSeD PlaTe

PolySUlPHiDe SealanT
filler wiTH 25mm x 25mm 
PolyeTHylene foam JoinT
25mm flexible exPanDeD 

90° elbow TwiSTeD aT 45°

45° elbow

1697,399

mre 18/5/93

a1. iTem 6, noTeS anD SCHeDUle reviSeD, iTem 14 removeD

18

15°

60°

Tee meDiUm raDiUS offTaKe

CorroSion ProTeCTion noTeS anD PiPe anD valve SCHeDUle
reviSeDa2.

mre 25/6/93

14. all PiPeworK, meTal fiTTingS anD faSTenerS To be DUPlex 
CoaTeD in aCCorDanCe wiiTH THe DoCUmenT in noTe 11 above.

PreSSUre meaSUremenT DeTailS aDDeD, noTeS anD relaTeD
DrawingS reviSeDa3.

mre 10/9/93

Tee PieCe in iTem 14

vegabar 20 (gr22U2Ce7) PreSSUre TranSmiTTer (SUiTably waTerProofeD)
wiTH 1/2 inCH Pig Tail gaUge ConneCTion anD SUiTable reDUCer inTo

QUaSi-analog inDiCaTion THaT iS SUPPlieD wiTH PreSSUre

16. Power anD reaDoUT CableS To exTenD To DiSTribUTion boarD
in CaPPing STrUCTUre. lCD reaDoUT UniT wiTH DigiTal anD

manUal oPeraTion wiTHoUT THe neeD for any PlaTformS.
15. bUTTerfly valve HanDwHeelS To be PoSiTioneD To enSUre

24

See noTe 15See noTe 15

Power SUPPly anD
reaDoUT UniT CableS
(See noTe 16)

HoUSing To be SiTUaTeD near THe DiSTribUTion boarD aT
TranSmiTTer iS To be moUnTeD in an iP68 raTeD waTerProof

aPProx. 1400mm above floor level.

liTTle CaleDon river CroSSing - SUrfaCe worKS - DewaTering worKS -
eleCTriCal DeTailS

14

(See noTe 17)

15

(See noTe 17)

PiPe lengTHS given Have noT maDe allowanCe for gaSKeTS

17. aS-bUilT levelS To be DeTermineD anD USeD for DeTailing
of PiPe lengTHS. iTem 8 lengTH To maKe allowanCe for
gaSKeT THiCKneSSeS anD aS-bUilT levelS.

noTeS, PiPe SCHeDUle anD nUmbering reviSeD, rigging DeTailSa4.

galvaniSeD (minimUm THiCKneSS 105 miCronS) To SabS 763. TyPe
of eye To be aPProveD by THe engineer. valve anD PiPe
inSTallaTion ConTraCTor To Confirm rigging eye PoSiTion
or ProviDe alTernaTive DeTailS for aPProval by THe engineer.

rigging eQUiPmenT (CableS, raTCHeT lever HoiSTS, eTC).
inSTallaTion ConTraCTor To ProviDe own non-PermanenT

PoSiTion of rigging eyeS
(See noTe 13)

20
00

Crawl beamS
(See noTe 18)

PoSiTion of rigging eyeS
(See noTe 13)Crawl beamS

(See noTe 18)

18. See Drg. no. 1217 for DeTailS of Crawl beamS. valve anD
PiPe inSTallaTion ConTraCTor To Confirm PoSiTion of Crawl
beamS or ProviDe alTernaTive DeTailS for aPProval by
THe engineer.

mre 20/2/95
aDDeD

Z. reCorD Drawing

2 x 10mm Drain HoleS

non-reTUrn valve

flexible ConneCTion

25

flangeD gaTe valve

2 x raiSeD faCe
flangeS

2 x raiSeD
faCe
flangeS

maCHineD To raiSeD faCe To align To PUDDle flange
SabS 1123/1977/1000/3

TranS-CaleDon TUnnel aUTHoriTy

iSSUeD for ConSTrUCTion0. bCv 07/91

19. refer To DewaTering SHafT DaTa booK for PiPe/PUmP DeTailS.

SUmP PUmP
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