
  
GOVERNMENT OF BERMUDA 

 
Drawings and Reference Documents 

    
    

 Ministry of  Public Works                                                            Project No. 90-05-76  
 Works and Engineering  Winton Hill Railway Trail Rock Cut Stabilization   

    
 
 
 

 
 

 

 

 

 

Winton Hill Railway Trail 

Rock Cut Stabilization 

 
 

Bermuda 

 
 
 

Annex D 
Drawings and Reference Documents 

 
 
 
 
 
 

Date: September 13, 2017 
 
 
 

Project No. 90-05-76 

 



mmurphy
Polygon

mmurphy
Callout
Work Area
Both Sides of Railway Trail,  West from the Concrete wall to the Parish Marker on the East, from the top of the slope to the bottom of the slope.
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Block wall to remain or to be replaced if it disturbed
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Existing Cess Pit with possible seepage into sand pocket on rock cut face
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FIGURE 1
GOOGLE EARTH AERIAL PHOTO  - WINTON HILL AREA

ROCK CUT HAZARD AREA
(~ 100 m long)



FIGURE 2
SITE PHOTO  - WINTON HILL SITE - LOOKING WEST

SITE PHOTO LOOKING WEST
ILLUSTRATING AREA OF CONCERN

ROCK AND DEBRIS AT TOE OF SLOPE BEHIND CHAIN-LINK 
FENCE FROM HISTORICAL FAILURES

PHOTO DATE:APRIL 10, 2017



FIGURE 3
SITE PHOTO  - LOOKING SOUTH

PANORAMIC PHOTO OF SITE LOOKING SOUTH
ILLUSTRATING KARSTIC CAVE FEATURES

PHOTO DATE:APRIL 10, 2017



FIGURE 4
SITE PHOTO  - LOOKING WEST

PHOTO HIGHLIGHTING 
POTENTIALLY UNSTABLE ROCK

ORIGINAL PHOTO
(LOOKING WEST)

PHOTO DATE:APRIL 10, 2017



FIGURE 5
SITE PHOTO  - LOOKING EAST

PHOTO HIGHLIGHTING 
POTENTIALLY UNSTABLE ROCK

ORIGINAL PHOTO
(LOOKING EAST)

PHOTO DATE:APRIL 10, 2017



FIGURE 6
SITE PHOTO  - LOOKING EAST

ORIGINAL PHOTO
(LOOKING EAST)

SITE PHOTO LOOKING EAST
ILLUSTRATING AREA OF CONCERN

ROCK AND DEBRIS AT TOE FROM HISTORICAL FAILURES

PHOTO DATE:APRIL 27, 2017



FIGURE 7
SITE PHOTO  - LOOKING SOUTH

PANORAMIC PHOTO OF WESTERN SECTION OF SITE 
LOOKING SOUTH

ILLUSTRATING KARSTIC CAVE FEATURES

PHOTO DATE:APRIL 27, 2017

KARST CAVE EXTENDING 
HORIZONTALLY INTO SLOPE 



FIGURE 8
SITE PHOTO  - LOOKING WEST

PHOTO HIGHLIGHTING 
POTENTIALLY UNSTABLE ROCK

ORIGINAL PHOTO
(LOOKING WEST)

PHOTO DATE:APRIL 27, 2017



FIGURE 9
SITE PHOTO  - LOOKING WEST

PHOTO HIGHLIGHTING 
POTENTIALLY UNSTABLE ROCK

ORIGINAL PHOTO
(LOOKING WEST)

PHOTO DATE:APRIL 27, 2017
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BUILDING No. 21
BLOCK R WALL

RAILWAY TRAIL

THIS DRAWING ILLUSTRATES SUPPORTING INFORMATION SPECIFIC TO A STANTEC CONSULTING LTD. REPORT AND MUST NOT BE USED FOR OTHER PURPOSES.

Client: GOVERNMENT OF BERMUDA - MINISTRY OF WORKS AND ENGINEERING

SECTION 1 (LOOKING NORTH EAST)
ROCK SLOPE STABILITY ASSESSMENT WINTON HILL, REVISION 1, HAMILTON PARISH, BERMUDA
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BLOCK R WALL

BUILDING No. 19 LIMITS
(NORTH EAST OF SECTION)

~0.3 m
~3 m

VOID AS SHOWN ON FIGURE 7.
MEASURED IN THE FIELD ON MAY 27, 2017.
APPROXIMATE MEASUREMENTS SHOWN ON DRAWING.

RAILWAY TRAIL
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SECTION 2 (LOOKING NORTH EAST)
ROCK SLOPE STABILITY ASSESSMENT WINTON HILL, REVISION 1, HAMILTON PARISH, BERMUDA
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INSTALL 4.5 m ROCK ANCHOR TO WITHIN
PLUS OR MINUS 10% OF THE BOLT
SPACING AT 1.5 m C'C SHOWN, EACH
WAY, ADJUST SPACE AS REQUIRED

100 mm ± DIA.
DRILL HOLE

TYPCIAL ROCK ANCHOR DETAIL 1
4

5°

WELDED WIRE MESH (4 x 4 - W5.5 x W5.5)
LOCATED AT CENTER OF EACH SHOTCRETE LAYER
FASTENED AND SECURED TO ROCK ANCHOR

50 mm MIN. SHOTCRETE COVER
ON ROCK ANCHOR/STUD

WASHERS

ROCK ANCHOR

STUDDED HEAD (100 mm x 13 mm)

ANCHOR DETAIL 2
4

ANCHOR HEAD

FULLY GROUTED
ROCK ANCHOR

N.T.S.

25 mm X 200 mm X 200 mm
BEARING PLATEGROUT

FINAL AND/OR
INTERMEDIATE FACING

INITIAL FACING

200 mm ±

200 mm ±

N.T.S.

SEE DETAIL 2
4 5°

1.5 m

1.5 m

ROCK

SEE DETAIL 1,2
4

ROAD
ROCK SLOPE ESTIMATED AT 85° 85°

ROCK

10°

10°

4.5 m LONG ROCK ANCHOR

5°

1.5 m

1.5 m

ROCK

ROAD
ROCK SLOPE ESTIMATED AT 85° 85°

ROCK

FINAL ARCHITECTURAL
STRUCTURAL REINFORCED
SHOTCRETE LAYER 200 mm ±

10°

10°

4 m LONG DRAIN (TO BE
LOCATED IN THE FIELD)

1.5 m C'C SPACING

4.5 m LONG ROCK ANCHOR

INSTALL 4.5 m ROCK ANCHOR
1.5 m C'C SHOWN, EACH WAY

VOID FILLING SHOTCRETE
OR DENTAL CONCRETE

TYPCIAL SHOTCRETE SECTION DETAIL WITH VOID
FILLING SHOTCRETE OR DENTAL CONCRETE 3

4N.T.S.
TYPCIAL SHOTCRETE SECTION DETAIL 4

4N.T.S.

SEE DETAIL 1,2
4

FINAL ARCHITECTURAL
STRUCTURAL REINFORCED
SHOTCRETE LAYER 200 mm ±

INSTALL 4.5 m ROCK ANCHOR
1.5 m C'C SHOWN, EACH WAY

4 m LONG DRAIN (TO BE
LOCATED IN THE FIELD)

1.5 m C'C SPACING
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THIS DRAWING ILLUSTRATES SUPPORTING INFORMATION SPECIFIC TO A STANTEC CONSULTING LTD. REPORT
AND MUST NOT BE USED FOR OTHER PURPOSES.
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SHOTCRETE AND ROCK ANCHOR DETAILS
BLACK WATCH PASS ROCK SLOPE STABILIZATION

PEMBROKE PARISH, BERMUDA
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NOTES:

1. INSTALL ROCK ANCHORS AT LOCATIONS AS PER SPECIFICATIONS AND DRAWINGS.  FACE PLATES AND TENSIONING NOT
COMPLETED AT THIS STAGE.  ENSURE ROCK ANCHORS ARE INSTALLED TO DEPTHS ENSURING FREE LENGTH END IS WITHIN
±50 mm OF THE FINAL SHOTCRETE FACE. REFER TO ANCHOR DETAIL 2/4.

2. FILL VOIDS WITH SHOTCRETE OR DENTAL CONCRETE AT LOCALIZED DEEP CAVITIES WHERE REQUIRED.   PLACE VOID
FILLING SHOTCRETE IN MULTIPLE LAYERS IN ±200 mm LAYERS. DO NOT ENCROACH WITHIN STRUCTURAL LAYER.
LOCATION TO BE DETERMINED IN THE FIELD.

3. FOLLOWING PLACEMENT AND CURE OF VOID FILL, FIRST LAYER OF STRUCTURAL SHOTCRETE SHOULD BE INSTALLED.

4. FOLLOWING INSTALLATION OF INITIAL SHOTCRETE LAYER, COMPLETE ROCK ANCHOR INSTALLATION WITH FACE PLATE,
WASHERS, AND NUTS.  TENSION ROCK ANCHORS TO NOMINAL 45 KN AS PER SPECIFICATION.

5. ADDITIONAL LAYERS OF STRUCTURAL SHOTCRETE, AS REQUIRED AS SHOWN ON THE DRAWING SHOULD BE INSTALLED.

6. FINAL LAYER OF SHOTCRETE REFERRED TO AS “ARCHITECTURAL SHOTCRETE”, MEANING THE FINAL LAYER SHALL HAVE A
COLOUR AND FACE TEXTURE/PATTERN AS PER THE SPECIFICATIONS.

7. DRAIN HOLES DRAINAGE PIPES SHOULD BE INSTALLED AFTER ARCHITECTURAL SHOTCRETE IS CURED.

8. DRAIN HOLES SHALL BE COVERED WITH A GALVANIZED WIRE MESH NETTING (BIRD SCREENS) HAVING A NOMINAL 5 mm
OPENEING TO PREVENT BIRDS FROM ENTERING THE HOLES.
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