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SECTION 315000 – EXCAVATION SUPPORT AND PROTECTION
PART 1 -  GENERAL

1.1 SUMMARY

A. Related Documents:

1. Drawings and general provisions of the Subcontract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

B. Section Includes:

1. Provision of permanent excavation support systems, as indicated on Drawings.

2. Installing, maintaining and monitoring instrumentation to detect movement of the excavation support system or surrounding site during construction.

C. Related Sections:
1. Division 01 Section "General Requirements."
2. Division 01 Section "Special Procedures."
3. [Division 31 Section "Driven Piles" for placement of concrete for driven piles.]
1.2 REFERENCES  

A. General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

B. Applicable ASTM International Standards
C. American Welding Society:

1. AWS D1.1 - American Welding Society's "Structural Welding Code".

1.3 DESIGN REQUIREMENTS

A. The permanent excavation support systems shown on the Drawings have been designed to support limited temporary loads associated with construction as noted on the Drawings.  Submit temporary surcharge loads exceeding those allowed by the Drawings, prior to surcharge placement. Be responsible for obtaining additional measures required for such temporary loads.

B. University-furnished design of the permanent excavation support system shall complement, and not substitute for or diminish, the obligations of Subcontractor for the furnishing of a safe place of work and for the protection of the work, structures, and other improvements.

1.4 SUBMITTALS

A. Submit under provisions of Division 01 Section "General Requirements."
B. Product Data:  For primer paint.

C. Excavation Support System Subcontractor Qualifications.
D. Excavation Procedures: Written sequence and procedures for the proposed excavation and installation of the excavation support systems.

E. Calculations:  Submit structural calculations necessary to verify adequacy of permanent shoring systems for temporary loads associated with construction activities and for any conditions differing from those described on the Drawings.

1. Calculations shall be stamped and signed by a Civil Engineer licensed in the State of California.

F. Certified mill tests for steel.

G. Refer to individual sections for required submittals for the following:
1. Tiebacks.

2. Reinforcement.

3. Concrete.

4. Shotcrete.

H. Monitoring Program:

1. Drawings showing the locations of survey reference points and instrumentation installed for monitoring purposes.

2. Baseline readings of instrumentation.

3. Results of periodic survey and instrumentation readings and measurements. Provide within three working days of taking readings.

1.5 QUALITY ASSURANCE

A. Excavation Support System Subcontractor Qualifications:  Minimum 10 years experience in providing support systems for excavations of comparable depth and configuration.

B. Preinstallation Conference:  Present the sequencing and staging of the work to University's Representatives, Geotechnical Engineer, Testing Laboratory and representatives from subcontractors participating in this portion of the Work.

C. Excavation Support System Monitoring Program:  Install and maintain survey reference points on excavation support walls, on surrounding grade, and on adjacent improvements.  Engage a Surveyor, licensed in the State of California, to take initial readings and subsequent readings at regular intervals to monitor for vertical and horizontal movement.  Intervals shall not exceed every two weeks during the progress of excavation.

1. Include settlement reference points at 25 ft (7.60 m) maximum horizontal spacing along the top of shoring walls, in addition to the elevations of the tops of all soldier piles.

2. Include reference points for monitoring horizontal movement, placed at 25 ft (7.60 m) maximum horizontal spacing along each row of tiebacks.

3. Include reference points for monitoring of ground settlement in area surrounding excavation, acceptable to University's Representative.

4. Include reference points on existing buildings and other improvements that are intended to remain.  Install reference points at locations acceptable to University's Representative.  

5. Survey measurements shall be tied to permanent survey point located at least 200 ft (61 m) from the excavation.

D. Slope Instrumentation Program:  Install and maintain instrumentation for monitoring slope movement, at locations acceptable to Geotechnical Engineer.

1. Install 5 inclinometers at locations requested by Subcontractor’s Geotechnical Engineer.  Inclinometers shall extend to bottom of excavation.  Subcontractor’s Geotechnical Engineer will furnish inclinometers and monitor during construction.

1.6 PROJECT CONDITIONS

A. Geotechnical Investigation Report is available in accordance with "Information Available to Bidders".

B. Pre-construction Survey:  The University has performed a survey of buildings and site improvements that could be adversely impacted by ground movement.  The University will furnish a copy of the survey to the Subcontractor as a documentation of preconstruction conditions.  The Subcontractor may perform an independent survey to verify the documented conditions.  Unless the Subcontractor provides evidence to the contrary prior to the commencement of the excavation work, the University provided documentation shall be considered as the preconstruction conditions of record.

PART 2 -  PRODUCTS

2.1 MATERIALS

A. Soldier Piles:

1. Shapes and Plates:  ASTM A36 or 572, Grade 50 steel members of sizes indicated on drawings.

2. Fabrication:  Welding and welders shall conform to requirements of AWS D1.1.

3. Finishing:

a. Grind corners to minimum 1/16-inch chamfer.

b. Prepare steel surfaces in accordance with SSPC-SP10, "Near White Blast Cleaning".

c. After fabrication, shop prime paint with water-based inorganic zinc silicate primer to minimum 3 mils dry film thickness.  Primer paint shall conform to SSPC Paint 20, Type I; Dimecote 21-5 by Ameron or equal.

B. Headed Studs:  AWS D1.1, Type B, with appropriate ferrule for welding to vertical surfaces.  Nelson S3L Shear Connectors, or equal.

C. Touch-up paint:  Zinc-rich coating as recommended by paint manufacturer for field coating of abraded surfaces.

D. Tiebacks, including anchor plates, bevel washers, nuts and steel pipe trumpets are furnished under Divison 31 Section "Anchor Tiebacks."
E. Reinforcement is furnished under Division 03 Section "Concrete Reinformcing".

F. Concrete is furnished under Division 03 Section "Cast-in-Place Concrete".

G. Shotcrete is furnished under Division 03 Section "Shotcrete".

PART 3 -  EXECUTION

3.1 EXCAVATION

A. Excavation shall comprise and include the satisfactory loosening, removing, loading, transporting, depositing, and compacting in the final location all materials, wet and dry, necessary to be removed for purposes of installation of the permanent excavation supports systems and such other purposes as indicated on the Drawings.  Refer to Division 31 Section "Excavation".

3.2 REMOVAL OF WATER

A. Prevent surface runoff from flowing into excavation.

B. Provide and maintain ample means and devices during construction, with which to promptly remove and dispose of water entering the excavation or other parts of the Work, whether the water is surface water or groundwater.

3.3 SOLDIER PILES

A. Perform drilling, installation of steel soldier pile, and placement of lean concrete in accordance with Division 31 Section "Concrete Piles."
B. As excavation advances, remove lean concrete to expose entire face of steel at soldier pile.

C. Remove paint and weld headed studs in accordance with AWS requirements.  

D. Touch-up paint abraded surface of channel and paint surface of headed stud extending 6-inches minimum from face of steel.

3.4 TIEBACK ANCHORS

A. Tieback Anchors:  Provide tieback anchorage system as indicated or required on drawings in accordance with requirements of Division 31 Section "Anchor Tiebacks".

B. Touch-up paint steel where anchor plate welds to soldier pile.

3.5 MONITORING

A. Subcontractor shall establish control points on the support system and on structures and other improvements in the vicinity of the excavation to measure horizontal and vertical movement in accordance with minimum guidelines stated herein.

B. Protect instrumentation during construction activities.  Replace instruments damaged by construction operations at no cost to the University.

C. When measurements evidence excessive lateral or vertical movement of the excavation support system or the surrounding site, take appropriate corrective action immediately.  Subcontractor's actions shall be as directed by the University's Representative, based on the professional recommendations of the Geotechnical Engineer and University's Engineer for shoring design.

3.6 FIELD QUALITY CONTROL

A. Subcontractor’s Geotechnical Engineer will:

1. Observe drilling and casting of soldier piles.

2. Observe excavation and installation of excavation support system.

3. Observe and monitor tests of tieback installation in accordance with Division 31 Section "Anchor Tiebacks". 

4. Monitor instrumentation of slope (inclinometers).

B. Testing Laboratory will:

1. Periodically inspect shop welding, field welding and welding of headed studs.

2. Randomly sample and test for paint thickness.

3. Randomly test installation of headed studs.

4. Inspect and test reinforcing steel, concrete and shotcrete in accordance with requirements of applicable sections of specifications.

END OF SECTION 315000

Page - 14
RMW MASTER SECTION – Issued OCT 99 – AIA Masterspec 2-99

LBNL Facilities Master Specifications
315000-2
Revised
Excavation Support and Protection
04/10/2009

