
NOTE:   AFTER EXCAVATION IS COMPLETE AND ROCK OPENING IS EXPOSED, THE SITE AND

TREATMENT METHOD SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL

ENGINEERING SECTION OF THE DIVISION OF MATERIALS AND TESTS. ANY CHANGE IN THE

THE NO.

SECTION OF THE DIVISION OF MATERIALS AND TESTS.ENGINEERING

SEQUENCE OF CONSTRUCTION

1. EXCAVATE SINKHOLE TO DEFINE

2. FIT THE OPENING WITH KEYSTONE ROCK, WHICH SHALL BE OF SUFFICIENT SIZE TO LOCK IN

PLACE WITHOUT CREATING AN AIRBLOCK TO SUBSURFACE DRAINAGE.

3.ALTERNATE LAYERS OF GRADED SOLID ROCK (CLASSIFICATION 203-02, BORROW EXCAVATION)

HIGH SLUMP CONCRETE OR FLOWABLE FILL SHALL BE APPLIED AFTER A LAYER OF GRADED SOLID ROCK

UNTIL THE CONCRETE (OR FLOWABLE FILL) JUST COVERS THE GRADED ROCK LAYER. THE NEXT LAYER

OF GRADED SOLID ROCK SHALL BE PLACED IMMEDIATELY AFTER THE PLACEMENT OF THE CONCRETE

(OR FLOWABLE FILL). THE PURPOSE OF THIS IS TO INTERMIX THE MATERIALS. THE WORK SHALL NOT

BE INTERRUPTED AFTER THE PLACEMENT OF CONCRETE (OR FLOWABLE FILL) EXCEPT FOR THE TOP LAYER.

IF WORK CANNOT BE FINISHED IN A SPECIFIED INTERVAL, WORK MAY BE STOPPED ONLY AFTER A

COMPLETE LAYER OF GRADED SOLID ROCK HAS BEEN PLACED.

4.AFTER THE FINAL LAYER OF CONCRETE (OR FLOWABLE FILL) HAS BEEN SET, BACKFILL TO GRADE WITH

TYPE " A  BASE GRADING " (ITEM NO. 303.01) OR OTHER MATERIAL APPROVED BY THE ENGINEER O  

57 STONE FILL SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL

SINKHOLE TREATMENT ,INACTIVE4

OPENING IN BEDROCK MAKING SURE TO REMOVE ALL SOIL DEBRIS.

3-5 FT. IN DEPTH AND HIGH SLUMP CONCRETE (OR FLOWABLE FILL).  HIGH SLUMP CONCRETE SHALL BE

CONCRETE WITH A SLUMP OF 7-9"..

R GEOLOGIST.

CUTSLOPE

NO. 

KEYSTONE ROCK

57 STONE

UPPER BEDROCK SURFACE

GEOTEXTILE FABRIC TYPE IV

SOIL OVERBURDEN

(VARIABLE DEP H)T

COMPLETE AND ROCK OPENING IS EXPOSED, THE SITE AND

LL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL

OF THE DIVISION OF MATERIALS AND TESTS.

NE

ANY CHANGE IN 

RING SECTION OF THE DIVISION OF MATERIALS AND TESTS.

OPENING IN BEDROCK MAKING SURE TO REMOVE ALL SOIL

NOTE:   AFTER EXCAVATION IS  

TREATMENT METHOD SHA

ENGINEERING SECTION

SEQUENCE OF CONSTRUCTION:

1. EXCAVATE SINKHOLE TO DEFI

GEOTECHNICAL ENGINEE

APPROVED BY A REPRESENTATIVE OF THETHE NO. 57 STONE FILL SHALL BE 

TONE ROCK, WHICH SHALL BE FO SUFFICIENT SIZE TO LOCK IN 

AIR LOCK TOB SUBSURFACE DRAINAGE. 

D ROCK (CLASSIFICATION 203.02 BORROW EXCAVATION),  UP TO

2. FIT THE OPENING WITH KEYS

5.

    PLACE WITHOUT CREATING AN 

. BACKFILL 3 WITH GRADED SOLI

. PLACE4 GEOTEXTILE FABRIC T YPE IV ON TOP OF GRADED SOLID ROCK  PLACE NO. 57 STONE

ON TOP OF G  

AND DEBRIS.  COVER ALL EXPOSED SOIL SURFACES WITH GEOTEXTILE FABRIC (ITEM NO. 

740-10.04) PRIOR TO BACKFILLING.

1-3 FEET OF EXISTING DITCHLINE GRADE.

ROADWAY

(ITEM NO. 740-10.04)

1-3 FEET

GEOTEXTILE FABRIC TYPE IV

GRADED SOLID ROCK (ITEM NO. 203-02.01)

ORIGINAL SINKHOLE

GEOMEMBRANE

COMMON ROADWAY

EMBANKMENT

DITCH SHOULD BE LINE D WITH A GEOMEMBRANE AND COVERED WITH A MINIMUM OF 6 INCHES

OF MACHINED RIP-RAP (CLASS A-3).

EQUATION FOR ESTIMATING SINKHOLE VOLUME, WHERE THE SIDES

OF THE SINKHOLE ARE AT 1:1 SLOPES.
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STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION

COMPLETE AND ROCK OPENING IS EXPOSED, THE SITE AND

LL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL

OF THE DIVISION OF MATERIALS AND TESTS.

NE

TONE ROCK, WHICH SHALL BE FO SUFFICIENT SIZE TO LOCK IN 

AIR LOCK TOB SUBSURFACE DRAINAGE. 

D ROCK (CLASSIFICATION 203 02 BORROW EXCAVATION),  UP TO

ANY CHANGE IN THE

RING SECTION OF THE DIVISION OF MATERIALS AND TESTS.

 THE CLAY CAP SHALL BE APPROVED BY A REPRESENTATIVE OF THE

D 2A , INACTIVE

OPENING IN BEDROCK MAKING SURE TO REMOVE ALL SOIL AND

 CAP. SOIL SHOULD BE OF TYPE AASHTO A-6 OR A-7-6.

CUTSLOPE

COMPACTED

AASHTO A-

NO. 

KEYSTONE ROCK

GRADED SOLID ROCK

  CLAY CAP

 OR A-7-66

57 STONE

  

SOIL OVERBURDEN

(VARIABLE DEP H)T

GRADED SOLID ROCK

EM ANB MENTK

NOTE:   AFTER EXCAVATION IS  

TREATMENT METHOD SHA

ENGINEERING SECTION

SEQUENCE OF CONSTRUCTION:

1. EXCAVATE SINKHOLE TO DEFI

DEBRIS.

2. FIT THE OPENING WITH KEYS

6.

    PLACE WITHOUT CREATING AN 

. BACKFILL 4 WITH GRADED SOLI

SPECIFIED GRADE.

. PLACE5

CONSTRUCT COMPACT

NO. 

GEOTECHNICAL ENGINEE

57 STONE FILL OR

SOIL OVERBURDEN

(VARIABLE DEP H)T GRADED SOLID ROCK AND

HIGH SLUMP CONCRETE OR

FLO

EM ANB MENTK

ABLE FILLW

TYPE "A" BASE GRADING (ITEM NO.

3-5 FT. LIFTS OF

SINKHOLE TREATMENT 2

SINKHOLE TREATMENT 2A

SINKHOLE TREATMENT 4

SINKHOLE TREATMENT 2 AN

ED CLAY

GEOTEXTILE FABRIC T YPE IV ON TOP OF GRADED SOLID ROC  

ON TOP OF GETEXTILE FABRIC.

ORIGINAL GROUND LINE

303.01)

OR MATERIAL APPROVED BY GEOLOGIST OR

ENGINEER

KEYSTONE ROCK

 -  TF 31

UPPER BEDROCK SURFACE

GRADED SOLID ROCK

UPPER BEDROCK SURFACE

VARIABLE

 SOIL COVER

OVER GEOMEMBRANE

TF 5.1.MIN

ORIGINAL SINKHOLE

SOIL OVERBURDEN

(VARIABLE DEP H)T

GEOMEMBRANE

DITCHROADWAY

VARIABLE

KEYSTONE ROCK

UPPER BEDROCK SURFACE

NO. 57 STONE

COMPACTED CLAY CAP

AASHTO A-  OR A-7-66

SINKHOLE STANDARD

DRAWINGS

SINKHOLE TREATMENT

ILLUSTRATIONS

1,1A,2,2A,3  

OF SOIL CAP BEFORE CONSTRUCTION OF ANY OVERLYING

. THERE SHOULD BE A MINIMUM OF

LINED WITH A GEOMEMBRANE.

1.5 FT. OF SOIL PLACED 

7.

8.

PLACE GEOMEMBRANE ON TOP

STRUCTURES OR EMBANKMENTS

OVER THE MEMBRANE.

DITCH SHOULD BE PAVED OR 

FOR 2A ACTIVE ONLY

(ITEM NO. 203-02.01)

-

(ITEM NO. 740-06.01)

(ITEM NO. 203-02.01)

ORROW EXCAVATION (GRADED SOLID ROCK) SHALL CONSIST OF THE REMOVAL AND SATISFACTORY

PLACEMENT OF SOUND, NON DEGRADABLE ROCK WITH A MAXIMUM SIZE OF 3 FT. (1

50 PERCENT OF THE ROCK SHALL BE UNIFORMLY DISTRIBUTED BETWEEN 

M  .  AT LEAST)

1 FT.(30 CM) AND 3 FT.

IN DIAMETER AND NO GREATER THAN 10 PERCENT SHALL BE LES  2 IN. (50 MM) IN DIAMETER.

HE MATERIAL SHALL BE ROUGHLY EQUI-DIMENSIONAL IN SHAPE.  THIN, SLABBY MATERIAL WILL

(AASHTO T 104), THE WEIGHTED PERCENTAGE OF LOSS SHALL BE NOT MORE THAN 12.  THE MATERIAL

SHALL BE APPROVED BY THE ENGINEER BEFORE USE.

TEM NO. 203-02.01 GRADED SOLID ROCK

NOT BE ACCEPTED.  THE CONTRACTOR SHALL BE REQUIRED TO PROCESS THE MATERIAL WITH AN

ACCEPTABLE MECHANICAL SCREENING PROCESS THAT PRODUCES THE REQUIRED GRADATION.  WHEN 

MATERIAL IS SUBJECTED TO FIVE ALTERATIONS OF THE SODIUM SULFATE SOUNDNESS TESTTHE 

(1 M )

S THAN

NOTE: AFTER EXCAVATION IS COMPLETE AND ROCK IS EXPOSED, THE SITE AND TREATMENT

METHOD SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL ENGINEERING

SECTION OF THE DIVISION OF MATERIALS AND TESTS.

SEQUENCE OF CONSTRUCTION

1. EXCAVATE SOIL DOWN TO BEDROC

2. LOCATE ALL OPENINGS WITHIN THE PITS, REMOVE ALL LOOSENED MATERIAL. ALL EXCAVATED

MATERIALS SHALL BE REMOVED FROM THE BASIN.

3. INSTALL 48" DIAMETER VERTICAL STANDPIPES OVER THE LOCATED OPENINGS. THESE PIPES

SHOULD BE PERFORATED FOR AT LEAST THE LOWER 5 FT. WITH 1/4" HOLES SPACED 6-12" APART.

4. PLACE AS SHOWN OR AS DIRECTED BY THE ENGINEER OR GEOLOGIST

TO PREVENT THE LATERAL INFLOW OF FINES.

5. BACKFILL WITH A ROCK FILTER TO A HEIGHT OF 3.

THE ROCK FILTER MATERIAL SHALL CONSIST OF A MIXTURE OF LIMESTONE SHOT ROCK AND CRUSHED

STONE TO MEET THE FOLLOWING GRADATION:

(ALONG ITS MAXIMUM DIMENSION)

SIZE RANGE

2’-1’

1’-6"

6" 2"

LESS THAN 2"

60-40%

40-20%

20-10%

5-0%

VOLUME

6. THE ROCK ILTERF MATERIAL SHALL BE PLACED WITH A CLAMSHELL. NO END DUMPING WILL BE

PERMITTED.

-

SINKHOLE TREATMENT , ACTIVE3

GEOTEXTILE FABRIC TYPE IV

NOTE:   AFTER EXCAVATION IS COMPLETE AND ROCK OPENING IS EXPOSED, THE SITE AND

TREATMENT METHOD SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL

ENGINEERING SECTION OF THE DIVISION OF MATERIALS AND TESTS. THE TOP

MATERIAL SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL ENGINEERING

SECTION OF THE DIVISION OF MATERIALS AND TESTS.

SEQUENCE OF CONSTRUCTION:

1. EXCAVATE SINKHOLE TO DEFINE

2. FIT THE OPENING WITH KEYSTONE ROCK, WHICH SHALL BE FO SUFFICIENT SIZE TO LOCK IN 

    PLACE WITHOUT CREATING AN AIR LOCK TOB SUBSURFACE DRAINAGE. 

3. PLACE THE

4. BACKFILL TO WITHIN

5. PLACE THE 

6. BACKFILL TO GRADE WITH NO.

OF THE SPECIFIED GRADE WITH GRADED SOLID ROCK

1-3 FT. 

1.5-3 FT.

57 STONE.

NOTE:  

SEQUENCE OF CONSTRUCTION:

1. EXCAVATE SINKHOLE TO DEFINE

DEBRIS.

2. FIT THE OPENING WITH KEYSTONE ROCK, WHICH SHALL BE

3. PLACE THE

FO SUFFICIENT SIZE TO LOCK IN 

    PLACE WITHOUT CREATING AN AIR LOCK TOB SUBSURFACE DRAINAGE. 

 AFTER EXCAVATION IS COMPLETE AND ROCK OPENING IS EXPOSED, THE SITE AND

TREATMENT METHOD SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL

ENGINEERING SECTION OF THE DIVISION OF MATERIALS AND TESTS. THE TOP

MATERIAL SHALL BE APPROVED BY A REPRESENTATIVE OF THE GEOTECHNICAL ENGINEERING

SECTION OF THE DIVISION OF MATERIALS AND TESTS.

1-3 FT. OF

SINKHOLE TREATMENT  ACTIVE1A

SINKHOLE TREATMENT 1, ACTIVE

ON EXCAVATED SLOPES AND BASE OF SINKHOLE.

4. BACKFILL TO A MAXIMUM OF

(CLASSIFICATION 203.02, BORROW EXCAVATION).

5. BACKFILL TO GRADE WITH A MINIMUM OF

ROCK AND

1 FT OF THE SPECIFIED GRADE WITH GRADED SOLID ROCK .

1 FT. OF NO. 57 STONE ON TOP OF THE GRADED SOLID

OPENING IN BEDROCK MAKING SURE TO REMOVE ALL SOIL AND

OPENING IN BEDROC

GEOTEXTILE FABRIC TYPE IV.

ON TOP OF GRADED SOLID ROCK. GEOTEXTILE FABRIC TYPE IV

GEOTEXTILE FABRIC TYPE IV

K MAKING SURE TO REMOVE ALL SOIL AND

DEBRIS.

GEOTEXTILE FABRIC TYPE IV ON EXCAVATED SLOPES AND BASE OF SINKHOLE.

(CLASSIFICATION 203-02.01 BORROW EXCAVATION).

K OR TO LIMITS SPECIFIED BY THE ENGINEER OR GEOLOGIST. 5 FT. BELOW THE TOP OF THE STANDPIPE.

SOIL OVERBURDEN

(VARIABLE DEP H)T

  

ORIGINAL GROUND LINE

EM ANB MENTK

’3-’1

GRADED SOLID ROCK

1
:
1

EM ANB MENTK

VARIABLE

SOIL OVERBURDEN

(VARIABLE DEP H)T

SOIL OVERBURDEN

(VARIABLE DEP H)T

VARIABLE

GRATE COVER

SINKHOLE TREATMENT 3

SINKHOLE TREATMENT 1A

SINKHOLE TREATMENT 1

GEOTEXTILE 

KEYSTONE ROCK

UPPER BEDROCK SURFACE

GRADED SOLID ROCK

APPROVED BY GEOLOGIST OR

ENGINEER

NO. 57 STONE OR MATERIAL

NO. 57 STONE

KEYSTONE ROCK

GEOTEXTILE 

1’-3’

GEOTEXTILE TYPE IV

FABRIC TYPE IV

FABRIC TYPE IV
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GEOTEXTILE FABRIC TYPE IV

ROCK FILTER

UPPER BEDROCK SURFACE

UPPER BEDROCK SURFACE

GEOTEXTILE FABRIC TYPE IV

(ITEM NO. 740-10.04)

(ITEM NO. 740-10.04)

(ITEM NO. 203-02.01)

(ITEM NO. 740-10.04)

(ITEM NO. 740-10.04)

(ITEM NO. 203-02.01)

(ITEM NO. 740-10.04)

GEOTEXTILE FABRIC TYPE IV

(ITEM NO. 740-10.04)

SINKHOLE TREATMENT 5

,4 AND 5

SINKHOLE TREATMENT 5 ACTIVE

GEOTEXTILE FABRIC TYPE IV
(ITEM NO. 740-10.04)

GEOTEXTILE FABRIC TYPE IV
(ITEM NO. 740-10.04)

GEOTEXTILE FABRIC TYPE IV
(ITEM NO. 740-10.04)

GEOTEXTILE FABRIC TYPE IV

(ITEM NO. 740-10.04)

GEOTEXTILE FABRIC TYPE IV

(ITEM NO. 740-10.04)

FINAL ELEVATION TO BE DETERMINED

IN THE FIELD AT TIME OF CONSTRUCTION

48" STANDPIPE - PERFORATED WITH 1/4" HOLES

RANDOMLY SPACED, 6"-12" APART

   (NUMBER OF PIPES TO BE DETERMINED 

FOR EACH SINKHOLE)

K.  PLACE NO. 57 STONE

3. PLACE THE GEOTEXTILE FABRIC TYPE IV ON EXCAVATED SLOPES AND BASE OF SINKHOLE.

GEOTEXTILE TYPE IV

(ITEM NO. 740-10.04)

ROCK PAD (GRADED SOLID ROCK ITEM NO. 203-02.01)

.

    

CONSTRUCT EMBANKMENT INCLUDING ANY REQUIRED ROCK PAD IN ACCORDANCE WITH

CONTRACT PLANS AND CROSS-SECTIONS.

7


