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Z State Project No. 2782-327 (T.H. 35W) 
1MN330 and 341 Access ImprovementsMETROPOLITAN

COUNCIL

SECTION SM-03301

CONTROLLED LOW STRENGTH MATERIAL (CLSM)

GENERALPARTI

1.1 SECTION INCLUDES

Furnishing and placing normal weight CLSM and light weight CLSM (i.e., cellular 
concrete grout).

A.

1.2 REFERENCES

American Concrete Institute (ACI):
1. 211.1 Standard Practice for Selecting Proportions for Normal,

Heavyweight and Mass Concrete.
2. 229R Controlled Low-Strength Materials (CLSM).
3. 301 Specifications for Structural Concrete.

A.

American Society for Testing and Materials (ASTM):
C31 Standard Practice for Making and Curing Concrete Test Specimens 

in the Field.
C33 Standard Specification for Concrete Aggregates.
C94 Standard Specification for Ready-Mixed Concrete.
C150 Standard Specification for Portland Cement.
C172 Standard Practice for Sampling Freshly Mixed Concrete.
C232 Standard T est Methods for Bleeding of Concrete.
C403 Standard T est Method for Time of Setting of Concrete Mixtures by 

Penetration Resistance.
C494 Standard Specification for Chemical Admixtures for Concrete.
C495 Standard Test Method for Compressive Strength of Lightweight 

Insulating concrete.
D4832 Standard Test Method for Preparation and Testing of Controlled Low 

Strength Material (CLSM) Test Cylinders.
D6103 Standard Test Method for Flow Consistency of Controlled Low 

Strength Material (CLSM).

B.
1.

2.

3.
4.
5.
6.

7.

8.

9.

10.

11.

1.4 SUBMITTALS

Provide following submittals consistent with the provisions of Section SM-01300.

Shop Drawings:
CLSM design mix, giving dry weights of cement, saturated surface-dry 
weights of aggregate, types, names and percent of admixtures, air content, 
and water used per cubic yard.
Flowable fill design mix shall have no fly ash for placement in contact with 
earth. Flowable fill for use entirely within structures may contain fly ash. 
Initial and final set times of design mix as determined by ASTM C403.

A.
1.

2.

3.

Contract Number 13P090A Controlled Low Strength Material (CLSM)
Project Number 807645 SM-03301-1
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SECTION SM-03301 
 

CONTROLLED LOW STRENGTH MATERIAL (CLSM) 
 
PART 1 GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Furnishing and placing normal weight CLSM and light weight CLSM (i.e., cellular 
concrete grout).  

 

1.2 REFERENCES 
 

A. American Concrete Institute (ACI): 
1. 211.1 Standard Practice for Selecting Proportions for Normal, 

Heavyweight and Mass Concrete. 
2. 229R Controlled Low-Strength Materials (CLSM). 
3. 301 Specifications for Structural Concrete. 

 
B. American Society for Testing and Materials (ASTM): 

1. C31 Standard Practice for Making and Curing Concrete Test Specimens 
in the Field. 

2. C33 Standard Specification for Concrete Aggregates. 
3. C94 Standard Specification for Ready-Mixed Concrete. 
4. C150 Standard Specification for Portland Cement. 
5. C172 Standard Practice for Sampling Freshly Mixed Concrete. 
6. C232 Standard Test Methods for Bleeding of Concrete. 
7. C403 Standard Test Method for Time of Setting of Concrete Mixtures by 

Penetration Resistance. 
8. C494 Standard Specification for Chemical Admixtures for Concrete. 
9. C495 Standard Test Method for Compressive Strength of Lightweight 

Insulating concrete. 
10. D4832 Standard Test Method for Preparation and Testing of Controlled Low 

Strength Material (CLSM) Test Cylinders. 
11. D6103 Standard Test Method for Flow Consistency of Controlled Low 

Strength Material (CLSM). 
 

1.4 SUBMITTALS 
 

Provide following submittals consistent with the provisions of Section SM-01300. 
 
A. Shop Drawings: 

1. CLSM design mix, giving dry weights of cement, saturated surface-dry 
weights of aggregate, types, names and percent of admixtures, air content, 
and water used per cubic yard.  

2. Flowable fill design mix shall have no fly ash for placement in contact with 
earth.  Flowable fill for use entirely within structures may contain fly ash.   

3. Initial and final set times of design mix as determined by ASTM C403. 
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c. Set time - the mix will be so proportioned that it will have a minimum of 500 psi 
penetration resistance in four hours as measured by ASTM C403. This is known as 
the ACI modified flow procedure conducted by filling an open ended 3x6-inch 
cylinder mold with flowable fill mixture, lifting and measuring the lateral spread 
across a flat surface.

Normal Weight CLSM:
Excavatable by machine.
28-day compressive strength: 500 psi +/- 50 psi.
Minimum compressive strength at 3 days: 20 psi.
Density: 110 pcf +/- 5 pcf.

Preparation and testing of cylinders shall be in accordance with ASTM.

D.
1.

2.

3.
4.

Light Weight CLSM:
Excavatable by machine.
Low density, non-bleeding cellular concrete.
Portland cement and water slurry blended with a high stability pre
generated foaming agent.
Fluid (10-inch slump), pumpable.
Wet Density: greater than 30 pounds per cubic foot.
28-day Compressive Strength: 100 psi minimum.
If water is present in the structure being abandoned, the CLSM shall have 
a minimum density of 70 pcf.

E.
1.

2.

3.

4.
5.
6.

7.

2.3 MIXING

Light weight CLSM shall be provided by ready mix industry and shall comply with 
ASTM C94.

A.

Sufficient mixing capacity shall be provided to permit the CLSM to be placed without 
interruption. The mixer drum shall be completely emptied prior to the initial batch of 
CLSM to ensure that no additional cement fines are incorporated into the mix.

B.

PART 3 EXECUTION

3.1 USES

Normal weight CLSM shall be used where shown on the Drawings, or for the 
following at the CONTRACTOR’S discretion:

Structural fill.
Bedding and backfill for piping.
Trench stabilization.

A.

1.

2.

3.

Light weight CLSM shall be used to fill structures shown to be abandoned in place 
on the Drawings.

B.

3.2 CLSM PLACEMENT PROCEDURES

Deposit CLSM by ready mix truck, pump, or other approved method by continuous 
discharging material in the space to be filled.

A.

Contract Number 13P090A Controlled Low Strength Material (CLSM)
Project Number 807645 SM-03301-3
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C. Set time - the mix will be so proportioned that it will have a minimum of 500 psi 
penetration resistance in four hours as measured by ASTM C403.  This is known as 
the ACI modified flow procedure conducted by filling an open ended 3x6-inch 
cylinder mold with flowable fill mixture, lifting and measuring the lateral spread 
across a flat surface. 

 
D. Normal Weight CLSM: 

1. Excavatable by machine. 
2. 28-day compressive strength: 500 psi +/- 50 psi. 
3. Minimum compressive strength at 3 days:  20 psi. 
4. Density:  110 pcf +/- 5 pcf. 
Preparation and testing of cylinders shall be in accordance with ASTM. 
  

E. Light Weight CLSM: 
1. Excavatable by machine. 
2. Low density, non-bleeding cellular concrete.  
3. Portland cement and water slurry blended with a high stability pre-

generated foaming agent.  
4. Fluid (10-inch slump), pumpable.  
5. Wet Density: greater than 30 pounds per cubic foot.  
6. 28-day Compressive Strength: 100 psi minimum. 
7. If water is present in the structure being abandoned, the CLSM shall have 

a minimum density of 70 pcf. 
 

2.3 MIXING 
 

A. Light weight CLSM shall be provided by ready mix industry and shall comply with 
ASTM C94.  
 

B. Sufficient mixing capacity shall be provided to permit the CLSM to be placed without 
interruption.  The mixer drum shall be completely emptied prior to the initial batch of 
CLSM to ensure that no additional cement fines are incorporated into the mix. 

 
PART 3 EXECUTION 
 
3.1 USES 
 

A. Normal weight CLSM shall be used where shown on the Drawings, or for the 
following at the CONTRACTOR’s discretion: 
1. Structural fill. 
2. Bedding and backfill for piping. 
3. Trench stabilization. 

 
B. Light weight CLSM shall be used to fill structures shown to be abandoned in place 

on the Drawings.  
 
3.2 CLSM PLACEMENT PROCEDURES 
 

A. Deposit CLSM by ready mix truck, pump, or other approved method by continuous 
discharging material in the space to be filled. 
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S.P. 2782-327 
TH-35W 

Sanitary Sewer and 
Watermain Relocation 

18-SW 

Special Provisions – SP2016 BOOK 
Last Revision by CO Special Provisions: XX/XX/XX 
 

 

2000 psi concrete or brick and mortar end caps. 
 
All watermain, hydrants, manholes and associated items abandoned or removed shall be in accordance with 
the applicable Standard Supplemental Specifications for Construction of Public Infrastructure and 
requirements by the City of Minneapolis-Division WM-Watermain. Existing water main contains lead 
joints, and some existing lead services may be encountered during project construction. If encountered, the 
lead service shall be removed entirely from the corporation stop to the meter, including corporation stop, 
service, and curb box. All lead must be disposed of properly by the Contractor. Existing water manholes 
have fiberglass inserts that the City would like salvaged from manholes that are removed or adjusted 
(incidental). 
 
Measurement and Payment 

1. Payment for abandoning manholes will be made under Item 2104.525 Abandon Catch 
Basin or Manhole by Each and will include all necessary labor, equipment, and materials to 
properly abandon the manhole, including all required excavation, casting and manhole removal, 
grout, and backfill, per the specifications and details. 

2. Remove Manhole or Catch Basin shall be paid for under Item 2104.509 Remove Manhole or 
Catch Basin by Each and will include all materials, equipment, and labor associated with 
manhole and casting removal per the specifications and details. 

3. Plug, Fill & Abandon Pipe Sewer shall be paid for under Item 2503.603 Plug Fill & Abandon 
Pipe Sewer by Linear Foot and will include all materials, equipment, and labor associated 
with plugging, filling with grout, and abandonment of pipe sewer per the specifications and 
details, independent of sewer size. 

4. Remove Sewer Pipe (Sanitary) shall be paid for under Item 2104.501 Remove Sewer Pipe 
(Sanitary) by Linear Foot and will include all materials, equipment, and labor associated with 
pipe removal per the specifications and details, independent of sewer size. 

5. Remove Sanitary Service Pipe shall be paid for under Item 2104.501 Remove Sanitary 
Service Pipe by Linear Foot and will include all materials, equipment, and labor associated 
with pipe removal per the specifications and details, regardless of service type, size, 
connection construction requirements or material of construction. 

6. Removal of Water Main shall be paid for under Item 2104.501 Remove Water Main, by 
Linear Foot and will include all materials, equipment, and labor associated with removal of 
the watermain, including any concrete encasement, thrust block, gate valves, and independent 
of water main size, per the specifications and details. 

7. Abandon Water Main abandonment shall be paid for under Item 2104.603 Abandon Water 
Main, by Linear Foot and will include all materials, equipment, and labor associated with 
abandonment of the watermain, including cellular concrete, independent of size, per the 
specifications and details. 

8. Removal of Water Service Pipe shall be paid for under Item 2105.501 Remove Water Service 
Pipe by Linear Foot and will include all materials, equipment, and labor associated with 
removal of the service pipe, including any concrete encasement, per the specifications and 
details, independent of service type, size or material of construction. Lead services to be 
properly disposed of. 

9. Removal of Hydrants shall be paid for under Item 2104.509 Remove Hydrant by Each and 
will include all materials, equipment, and labor associated with removal of the hydrant, gate 
valve, tee, lead and manhole per the specifications and details. 
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