BUILDING NO.
SC#

PROJECT NAME

SECTION 02150
BRACING, SHORING, AND UNDERPINNING

PART 1: GENERAL

1.01
Work Included:

A.
Design of bracing, shoring, and underpinning.

B.
Selection of construction sequence.

C.
Temporary bracing of the structure or portions of the structure as required to prevent the structure from becoming unsafe during construction.
D.
Temporary shoring of portions of the structure as required to prevent the structure from becoming unsafe during construction.

E.
Temporary shoring of excavations.

F.
Construction and removal of all posts, timbers, lagging, braces, etc. required in connection with bracing, shoring, and underpinning the structure during construction.

G.
Excavation, concrete placement and backfilling required in connection with underpinning foundations.
1.02
RELATED SECTIONS

A.
Section 01010 - General Provisions

B.
Section 01210 - Special Provisions

C.
Section 02222 - Excavation

D.
Section 02225 - Trenching

F.
Section 03300 - Cast-in-Place Concrete

1.03
REFERENCES (Latest Edition)

A.
Uniform Building Code.

B.
Standard Specifications, State of California, Department of Transportation (CALTRANS).

1.04
SUBMITTALS

A. Submit under provisions of Section 01010, General Provisions.

B. Working drawings showing layout, member sizes, connection details and construction sequence for all bracing, shoring and underpinning. No work related to all bracing, shoring or underpinning shall take place until the University has reviewed the working drawings.

C. Design calculations of bracing, shoring and underpinning showing all member stresses and connections due to imposed loads.

1.05.
QUALIFICATIONS

A. Design calculations and working drawings of any proposed bracing, shoring, or underpinning of the structure shall be prepared, stamped, and signed by a Structural Engineer registered in the State of California.

1.06
Design Requirements:

A.
General: The stability and integrity of the structure during construction shall be maintained at levels generally acceptable within the construction industry by the use of bracing, shoring, and underpinning. In no case shall the structure be allowed to become unsafe during construction as defined by the local governing jurisdiction. Design stresses in bracing, shoring, and underpinning shall not exceed the allowable stresses in Section 51-1.06A (2) of the Standard Specifications.

B.
Bracing and shoring for structures:

1.
The bracing and shoring systems required to provide temporary support of a structure or portions of a structure during construction shall be designed to support the dead, live, soil, earthquake and wind loads that may be imposed on the structure during construction in accordance with industry standards and generally accepted engineering principles.

2.
The proposed bracing and shoring systems shall have foundations which are designed for allowable soil bearing pressures in accordance with the geotechnical investigation prepared for the project.

C.
Shoring of excavations and underpinning:

1.
The proposed shoring and underpinning systems shall be designed for earth pressures and allowable soil bearing values as applicable in accordance with the geotechnical investigation prepared for the project. 

PART 2: PRODUCTS

2.01 
MATERIALS FOR SHORING AND BRACING

A.
Materials for shoring and bracing shall be undamaged, high quality materials.

2.02
 CONCRETE FOR UNDERPINNING

A.
Concrete for underpinning shall meet the requirements of Section 03300 “Cast‑in‑Place Concrete".

PART 3: EXECUTION

3.01 CONSTRUCTION

A.
Construction of bracing, shoring and underpinning shall be in accordance with the reviewed drawings prepared by the Subcontractor's Engineer.

B.
The Subcontractor shall hire the Engineer responsible for the design of bracing, shoring and underpinning and inspection of the work as detailed on the bracing, shoring, and underpinning working drawings, prior to sawcutting or removing any portion of the structure.

C.
Excavations for underpinning the foundations shall be inspected by the Geotechnical Engineer prior to placement of any concrete.

D.
The Engineer responsible for design of bracing, shoring, and underpinning shall write a letter to the University certifying that construction of bracing,  shoring, and underpinning was completed in accordance with the bracing, shoring, and underpinning working drawings and meets his/her approval, prior to placement of any concrete, sawcutting, removal or modification of any portion of the structure.

D. Remove surplus excavated materials from site.

3.02 REMOVAL OF BRACING AND SHORING

A.
Bracing and shoring shall not be removed until all new members have acquired sufficient strength to support their weight and the loads superimposed thereon safely. In no case may any bracing or shoring be removed until the time and sequence has been approved by the Engineer responsible for bracing and shoring and reviewed by the University.

B.
In general, bracing and shoring of concrete shall remain in place for at least ten (10) days, when they may be removed provided the concrete is sufficiently hard and will not be injured.

END OF SECTION 02150

LBNL Facilities Master Specifications
02150-

Rev. #1

Bracing, Shoring and Underpinning
9/17//99


