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USE WITH 2006 STANDARDS.

Use for column or bent replacements, not for bearing replacements.

Usually a separate item.

Insert in the special provisions as 07-630.

10-1.__  TEMPORARY SUPPORTS

Temporary supports for existing structures during bridge removal, reconstruction, and retrofit work shall be designed, furnished, constructed, monitored, maintained, and removed in conformance with the provisions in these special provisions.

2.  Edit for specific job requirements.

Construction sequence and application of temporary support jacking loads shall be as shown on the plans.  Proposed changes to the construction sequence and application of temporary support jacking loads shall be subject to the Engineer's approval.

3

Temporary supports shall include jacking assemblies and appurtenant items necessary to jack and support the structures.

4.  Edit when cross traffic does not affect temporary supports.

Attention is directed to the sections "Order of Work" and "Maintaining Traffic" of these special provisions regarding the construction sequences and the required openings in temporary supports for the use of public traffic.

5

Approval by the Engineer of the temporary support working drawings or temporary support inspection performed by the Engineer will in no way relieve the Contractor of full responsibility for the temporary supports.

6

TEMPORARY SUPPORT DESIGN AND DRAWINGS

The Contractor shall submit to the Engineer working drawings and design calculations for the temporary supports.  Such drawings and design calculations shall be signed by an engineer who is registered as a Civil Engineer in the State of California.  The temporary support working drawings and design calculations shall conform to the requirements in Section 5‑1.02 "Plans and Working Drawings," of the Standard Specifications.  The number of sets of drawings and design calculations and times for review for temporary supports shall be the same as specified for falsework working drawings in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications.

7*.  Review time should be 4 to 5 weeks when complicated [i.e., very high, large traffic openings or heavy skews] temporary support systems are expected.  When temporary supports are over a RR provide an additional 6 weeks of time for RR review process.

In addition to the requirements in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications, the following requirements shall apply:

A.
The time to be provided for the Engineer's review of the working drawings for specific structures, or portions thereof, shall be as follows:

	Structure or

Portion of Structure
	Review Time - Weeks

	
	

	
	

	
	

	
	


8

Working drawings for any part of the temporary supports shall include stress sheets, anchor bolt layouts, shop details, and erection and removal plans.
9.  Add additional requirements for specific job.

The temporary support working drawings shall include descriptions and values of all loads, including construction equipment loads, descriptions of equipment to be used, complete details and calculations for jacking and supporting the existing structure, and descriptions of the displacement monitoring system.  The displacement monitoring system shall include equipment to be used, location of control points, method and schedule of taking measurements, and provisions to jack the structure should settlement occur in the temporary supports.

10

A redundant system of supports shall be provided during the entire jacking operation for backup should any of the jacks fail.  The redundant system shall include stacks of steel plates added as necessary to maintain the redundant supports at each jack location within 1/4 inch of the jacking sill or corbels.

11

For temporary supports over railroads, approval by the Engineer of the temporary support drawings will be contingent upon the drawings being satisfactory to the railroad company involved.

12.  Insert any special requirements for foundations, including permissible loadings over box culverts or other buried structures.

When footing type foundations are to be used, the Contractor shall determine the bearing value of the soil and shall show the values assumed in the design of the temporary supports on the temporary support drawings.  Anticipated temporary support foundation settlement shall be shown on the temporary support drawings.

13

When pile type foundations are to be used, the temporary support drawings shall show the maximum horizontal distance that the top of a temporary support pile may be pulled in order to position it under its cap.  The temporary support plans shall also show the maximum allowed deviation of the top of the pile, in its final position, from a vertical line through the point of fixity of the pile.

14

The Contractor may use the permanent piles as part of the temporary support foundation.  Permanent piles shall not be moved or adjusted from the locations shown on the plans.  Any use of the permanent piles and the loads imposed on them shall be shown on the temporary support drawings.  Should the Contractor propose to provide piles longer than required for the work in order to support the temporary supports above the elevation of the top of the footing and later cut off the piles at their final elevation, shear devices adequate to transfer all pile reactions into the footing will be required.

15

Temporary support footings shall be designed to carry the load imposed upon them without exceeding the estimated soil bearing values and anticipated settlements.

Para 16 thru 16B, delete where temporary supports are not supported on the deck of the existing structure.

16

Where supported on the deck of an existing structure, temporary supports shall conform to the following:

A.
Temporary supports shall bear directly on girder stems or bent caps or shall bear on support sills that are structurally adequate to transmit the load to the stems or cap without overstressing any member of the new or existing structure.  Temporary supports shall not induce permanent forces into the completed structure or produce cracking.

B.
Temporary supports shall be in place beneath the existing structure where temporary support loads are imposed upon the existing structure.  Such temporary supports shall be designed and constructed to support all loads imposed upon the existing structure from the upper structure and any other loads imposed as a result of the proposed construction operations.

17

Bracing shall be provided as necessary to withstand all imposed loads during erection and removal of any temporary supports.  The temporary support drawings shall show provisions for such temporary bracing or methods to be used to conform to these requirements during each phase of erection and removal.  Wind loads shall be included in the design of such bracing or methods.  Wind loads shall conform to the applicable provisions in Section 51‑1.06A(1), "Design Loads," of the Standard Specifications.

18.  Edit for multilevel structure.
The temporary support design calculations shall show a summary of computed stresses in (1) temporary supports, (2) connections between temporary supports and the existing structure, and (3) existing load supporting members.  The computed stresses shall include the effect of the jacking sequence.  The temporary support design calculations shall also include a lateral stiffness assessment of the temporary support system and shall conform to the design values shown on the plans.

19

The design of temporary supports will not be approved unless it is based on the use of loads and conditions which are no less severe than those described in "Temporary Support Design Criteria" of these special provisions and on the use of allowable stresses which are no greater than those described in Section 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications.

20

If falsework loads are imposed on temporary supports, the temporary supports shall also satisfy the deflection criteria described in Section 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications.

21.  Add special requirements for specific jobs.  Define any specific loads here or on the plans.  Add any specific stress limitations in the existing bridge.

TEMPORARY SUPPORT DESIGN CRITERIA

The temporary supports shall support the initial jacking loads and the minimum temporary support design loads and the minimum lateral design forces shown on the plans.  The vertical design loads shall be adjusted for the weight of temporary supports and jacks, construction equipment loads, and additional loads imposed by the Contractor's operations.  The construction equipment loads shall be the actual weight of the construction equipment but in no case shall be less than 20 psf of deck surface area of the frame involved.  A frame is defined as the portion of the bridge between expansion joints.
22

The temporary supports shall resist the specified lateral design forces applied at the point where the column to be removed meets the superstructure.  The lateral design forces to be resisted shall be increased to be compatible with the temporary support lateral stiffness if the stiffness exceeds the specified minimum.  The temporary supports resisting transverse lateral loads shall be placed within a distance of not more than one‑half of the span length from the existing bent.  The temporary supports resisting longitudinal lateral loads shall be placed within the frame having columns removed.

23.  Structures Design may allow a reasonable friction factor for spread footings on good soil.

The existing structure shall be mechanically connected to the temporary supports.  The temporary supports shall be mechanically connected to their foundations.  The mechanical connections shall be capable of resisting the lateral temporary support design forces.  Friction forces developed between the existing structure and temporary supports shall not be used to reduce the lateral forces and shall not be considered as an effective mechanical connection.  The mechanical connections shall be designed to tolerate adjustments to the temporary support frame throughout the use of the temporary supports.

24

If the concrete is to be prestressed, the temporary supports shall be designed to support any increased or readjusted loads caused by the prestressing forces.

25

Manufactured Assemblies

Manufactured assemblies shall conform to the provisions in Section 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications and these special provisions.

26

Each jack shall be equipped with either a pressure gage or a load cell for determining the jacking force.  Pressure gages shall have an accurately reading dial at least 6 inches in diameter.  Each jack shall be calibrated by a private laboratory approved by the Transportation Laboratory within 6 months prior to use and after each repair.  Each jack and its gage shall be calibrated as a unit with the cylinder extension in the approximate position that it will be at final jacking force and shall be accompanied by a certified calibration chart.  Load cells shall be calibrated and provided with an indicator by which the jacking force is determined.

27

SPECIAL LOCATIONS

Attention is directed to Section 51‑1.06A(3) "Special Locations," of the Standard Specifications.  All reference to falsework in this section shall also apply to temporary supports.

Paras 28 thru 30, use when temporary crash cushions are required.  Delete if SSP 51-350 is used.

28

Temporary crash cushion modules, as shown on the plans and conforming to the provisions in "Temporary Crash Cushion Module" of these special provisions, shall be installed at the approach end of temporary railings less than 15 feet from the edge of a traffic lane.  For two-way traffic openings, temporary crash cushion modules shall be installed at the departing end of temporary railings less than 6 feet from edge of a traffic lane.

29

Temporary crash cushions modules, if required, shall be installed before beginning construction of temporary supports.  Temporary crash cushion modules at temporary supports shall not be removed until the removal is approved in writing by the Engineer.

30

Temporary crash cushion modules installed as specified above will be measured and paid for as provided in "Temporary Crash Cushion Module" of these special provisions, except that when the Engineer's Estimate does not include a contract item for temporary crash cushion modules, full compensation for furnishing, placing, maintaining, repairing, replacing, and removing the temporary crash cushion modules at temporary support locations as specified in these special provisions shall be considered as included in the contract prices paid for the various items of work requiring temporary supports, and no separate payment will be made therefor.

31

TEMPORARY SUPPORT CONSTRUCTION

Attention is directed to paragraphs 1 through 7 of Section 51‑1.06B, "Falsework Construction," of the Standard Specifications.  All reference to falsework in these paragraphs shall also apply to temporary supports.

32.  Add any fabrication or construction tolerance requirements.

Welding, welder qualification, and inspection of welding for all steel members shall conform to the requirements of AWS D1.1.  Prior to proceeding with bridge removal, an engineer for the Contractor who is registered as a Civil Engineer in the State of California shall inspect the temporary supports, including jacking and displacement monitoring systems, for conformity with the working drawings.  The Contractor's registered engineer shall certify in writing that the temporary supports, including jacking and displacement monitoring systems, conform to the working drawings, and that the material and workmanship are satisfactory for the purpose intended.  A copy of this certification shall be available at the site of the work at all times.

34

The Contractor's registered engineer shall be present at the bridge site at all times when jacking operations or adjustments are in progress and when bridge removal operations are in progress.  The Contractor's registered engineer shall inspect the jacking and removal operation and report in writing on a daily basis the progress of the operation and the status of the remaining structure.  A copy of the daily report shall be available at the site of the work at all times.  Should an unplanned event occur, the Contractor's registered engineer shall submit immediately to the Engineer for approval, the procedure or proposed operation to correct or remedy the occurrence.

35

The Contractor shall perform an initial survey as part of the displacement monitoring system to record the location of the existing structure prior to the commencement of any work.  Two copies of the survey shall be signed by an engineer, who is registered as a Civil Engineer in the State of California, and submitted to the Engineer.

36.  Edit for special requirements, such as temporary supports being supported by existing structures.

Vandal-resistant displacement monitoring equipment shall be provided and maintained.  Vertical and horizontal displacements of the temporary supports and the existing structure shall be monitored continuously during jacking operations and shall be accurately measured and recorded at least weekly during removal and reconstruction work.  As a minimum, elevations shall be taken prior to the start of jacking operations, immediately after jacking is complete, after bridge removal is complete, before connecting the retrofitted superstructure to the substructure, and after the temporary supports have been removed.  As a minimum, the existing structure shall be monitored at the bent and at mid span of both adjoining spans.  Control points at each location shall be located near the center and at both edges of the superstructure.  The records of vertical and horizontal displacement shall be signed by an engineer who is registered as a Civil Engineer in the State of California and available to the Engineer at the jobsite during normal working hours, and a copy of the record shall be delivered to the Engineer at the completion of reconstructing each bent.

37

A force equal to the initial jacking load or the dead load shown on the plans shall be applied to the structure by the temporary support system and held until all initial compression and settlement of the system is completed before bridge removal work at the location being supported is begun.

38

Jacking operations shall be carefully controlled and monitored to ensure that the jacking loads are applied simultaneously to prevent distortion and excessive stresses that would damage the structure.  The superstructure shall be jacked as necessary to maintain the total vertical displacements at control points to less than 1/4 inch from the elevations recorded prior to jacking or as modified by the Engineer.

39

Should unanticipated displacements, cracking or other damage occur, the construction shall be discontinued until corrective measures satisfactory to the Engineer are performed.  Damage to the structure as a result of the Contractor's operations shall be repaired by the Contractor in conformance with the provisions in Section 7‑1.11, "Preservation of Property," of the Standard Specifications.

40

Following completion of the reconstruction, the monitored control points shall not deviate from the vertical position by more than 1/4 inch from the initial survey elevations or the elevations as modified by the Engineer.

41.  Delete "except .…. specified strength." when no public traffic is carried on structure on temporary supports.

REMOVING TEMPORARY SUPPORTS

Attention is directed to Section 51‑1.06C, "Removing Falsework," of the Standard Specifications.  All references to falsework in this section shall also apply to temporary supports, except that when public traffic is carried on the structure on temporary supports, no temporary supports shall be released until the supported concrete has attained 100 percent of the specified strength.

42

Attachments shall be removed from the existing structure and concrete surfaces restored to original conditions, except where permanent alterations are shown on the plans.

43

PAYMENT

The contract lump sum price paid for temporary supports shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved in designing, constructing, maintaining, and removing the temporary supports, including jacking the existing structure and monitoring displacements, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

