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NOTES:

1. EXISTING TUNNEL WIDTH OF 7-PIECE SET IS

ESTIMATED FROM SCAN AT STA 268+97.

2. DIMENSIONS OF 5-PIECE TUNNEL SUPPORTS

ARE INFERRED, BASED ON TYPICAL HISTORICAL

RAILROAD CONSTRUCTION DESIGN.

SEE NOTE 2SEE NOTE 1
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FIGURE

DATE

TUNNEL

PROPOSED TUNNEL REPAIR CROSS SECTIONS

MARIN COUNTY, CALIFORNIA

ALTO TUNNEL INVESTIGATION
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SEPT

2017
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4' CENTERS

SCALE: 1" = 5'-0"

TYPE 2 REPAIR

NOTES:

1. BELOW TUNNEL SPRINGLINE,

SHOTCRETE WOULD BE SMOOTH

TROWELLED. ABOVE SPRINGLINE,

SHOTCRETE WOULD NOT BE TROWELLED.

2. PROVIDE 2" SHOTCRETE COVER OVER

ALL STEEL SECTIONS.

3. DETAILS OF DRAINAGE, LIGHTING AND

EMERGENCY AMENITIES NOT SHOWN

FOR CLARITY, DETAILS SHOWN ON

FIGURE 6.

4. SEE TABLE, FIGURE 2, REPAIR

ASSUMPTIONS, FOR TYPES AND

EXTENTS.
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NOTES:

1. BELOW TUNNEL SPRINGLINE,

SHOTCRETE WOULD BE SMOOTH

TROWELLED. ABOVE SPRINGLINE,

SHOTCRETE WOULD NOT BE

TROWELLED.

2. PROVIDE 2" SHOTCRETE COVER

OVER ALL STEEL SECTIONS.

3. IN COLLAPSED AND INFERRED NOT

INTACT SECTIONS, PROVIDE

TEMPORARY STABILIZATION

SUPPORT AS NEEDED, USING

SHOTCRETE OR SPILING.

4. LOCATION OF TIMBER SETS AND

LAGGING IN SECTION DETAILS WILL

VARY.

5. SEE TABLE, FIGURE 2, REPAIR

ASSUMPTIONS, FOR TYPES AND

EXTENTS.

WATER PIPELINES

B

B

SCALE: 1" = 3'-0"

A

-

SECTION

AA

SHOTCRETE

TROWELLED

SMOOTH

W8

2"

STAYFORM

SCALE: 1" = 3'-0"

B
SECTION

SHOTCRETE

LOW STRENGTH

CONCRETE

BACKFILL

EXISTING

TIMBER SET

W8

2"

STAYFORM

4" MINIMUM

SHOTCRETE

-

CONNECT 2" PVC WALL

DRAIN TO TRENCH DRAIN

EXISTING TIMBER

FOOTING (TYP)

POWER AND

COMMUNICATION

CONDUITS

TRENCH DRAIN

LIGHT FIXTURE

@ 30' CENTERS

EMERGENCY

CALL BOX

6" P.C.C. OVER MIN

6" AGGREGATE BASE

NEW 12" x 12"

CONCRETE

BLOCK FOOTING

WATER PIPELINES

11'-6" CLEAR

1
4
'
 
C

L
E

A
R

EXISTING

TIMBER

LAGGING

LOW STRENGTH

CONCRETE

BACKFILL

CC

D

D

COMPACTED BACKFILL
COMPACTED BACKFILL

W8X35 @ 3'

CENTERS

2" MINIMUM SHOTCRETE

FLASHCOAT FOR

TEMPORARY SUPPORT

SHOTCRETE

TROWELLED

SMOOTH

W8

STAYFORM

LOW STRENGTH

CONCRETE

BACKFILL

2" MINIMUM

SHOTCRETE

FLASHCOAT

LOW STRENGTH

CONCRETE

BACKFILL

2" MINIMUM

SHOTCRETE

FLASHCOAT

SHOTCRETE

W8

2"

STAYFORM

4" MINIMUM

SHOTCRETE

SCALE: 1" = 3'-0"

C
SECTION

-
SCALE: 1" = 3'-0"

D
SECTION

-

EXISTING

TIMBER SET

EXISTING

TIMBER

LAGGING

SCALE: 1" = 5'-0"

TYPE 4 REPAIR

TEMPORARY SUPPORT USING SHOTCRETE

SCALE: 1" = 5'-0"

TYPE 3 REPAIR



PROJECT #
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2017
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TUNNEL

C

L

COLLAPSED

MATERIAL

CHANNEL SPILES,

SEE NOTE 3

NOTES:

1. IN COLLAPSED AND INFERRED NOT INTACT

SECTIONS, PROVIDE TEMPORARY STABILIZATION

SUPPORT AS NEEDED, USING SHOTCRETE OR

SPILING. SEE TABLE, FIG 2.

2. EXCAVATION LINES SHOWN ARE NOT INTENDED TO

BE REPRESENTATIVE OF ANTICIPATED GROUND

CONDITIONS, GROUND BEHAVIOR, OR AMOUNT OF

OVERBREAK THAT MAY OCCUR DURING TUNNEL

EXCAVATION.

3. PROVIDE PRE-SUPPORT OF THE TUNNEL CROWN

AS NEEDED TO MAINTAIN TUNNEL STABILITY.

PRE-SUPPORT WOULD CONSIST OF CHANNEL

SPILES AS INDICATED, OR ALTERNATE

PRE-SUPPORT MEASURES SELECTED BY THE

CONTRACTOR.

4. PROVIDE CONTINUOUS TIMBER OR SHOTCRETE

LAGGING BETWEEN STEEL RIBS. CONTINUOUS

LAGGING IS NOT REQUIRED IN THE CROWN WHERE

CHANNEL SPILING PRE-SUPPORT IS INSTALLED.

5. SEE TABLE, FIGURE 2, REPAIR ASSUMPTIONS, FOR

TYPES AND EXTENTS.
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FIGURE
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NOTES:

1. PERFORM PRIMARY GROUTING THROUGH

EXISTING 5" DIAMETER HOLES.

2. INDIVIDUAL COLLAPSES ARE SHOWN

SCHEMATICALLY ONLY. ACTUAL NUMBER,

SIZE, AND EXTENT OF COLLAPSE NOT KNOWN.

PROPOSED SEQUENCE OF WORK - PHASE 1:

1. PLACE CLSM THROUGH EXISTING BORINGS B-4 AND B-5 UNTIL

TUNNEL AND BORINGS HAVE BEEN FILLED.

2. CONSTRUCT BULKHEAD AT NORTH PORTAL AND PLACE CLSM FROM

NORTH PORTAL.

3. PLACE LOW VISCOSITY GROUT IN COLLAPSED SECTIONS OF

TUNNEL THROUGH EXISTING BORINGS B-1, B-2 AND B-3 UNTIL

BORINGS ARE FILLED.
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PHASE 2 - TUNNEL PERMANENT CLOSURE - SECONDARY BACKFILL
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PROPOSED SEQUENCE OF WORK - PHASE 2:

1. DRILL NEW 5" DIAMETER HOLES S-1 THROUGH S-9 AS SHOWN TO INVERT OF TUNNEL,

AND VIDEO INSPECT EACH HOLE.

IF VOIDS ARE SIGNIFICANT (> 1 CUBIC YARD), FILL WITH CLSM.

IF NO VOIDS OR ONLY SMALL VOIDS ARE FOUND, PUMP NEAT CEMENT GROUT.

GROUT UNTIL HOLES ARE FILLED.

2. CONTACT GROUT NORTH PORTAL BACKFILL THROUGH PRE-INSTALLED GROUT PIPE

WITH INJECTION PORTS.

3. PERFORM TERTIARY GROUTING THROUGH ADDITIONAL HOLES ONLY IF SIGNIFICANT

VOIDS WERE FOUND IN SECONDARY HOLES.

NOTES:

1. PERFORM PRIMARY GROUTING THROUGH

EXISTING 5" DIAMETER HOLES.

2. INDIVIDUAL COLLAPSES ARE SHOWN

SCHEMATICALLY ONLY. ACTUAL NUMBER,

SIZE, AND EXTENT OF COLLAPSE NOT KNOWN.
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