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AGENDA 
February 17, 2011 Standards Committee Meeting 

 
 
 
MEMORANDUM 
 
February 08, 2011 
 
 
TO: Standards Committee 
 
FROM: Scott Trammell, Secretary 
 
RE: Agenda for the February 17, 2011 Standards Committee Meeting 
 
 
 A Standards Committee meeting is scheduled for 9:00 a.m. on 
February 17, 2011 in the 9th Floor Conference Center that is located on 
the north side of the building near the east elevator bank. 
 
 
The following agenda items are listed for consideration. 
 
A. GENERAL BUSINESS ITEMS 
 
 OLD BUSINESS 
 
(No items on this agenda) 
 
 NEW BUSINESS 
 
1. Approval of the January 20, 2011 Minutes 
 
2. Standard Drawing 724-BJTS-02 should have been deleted as part of 
action of October 19, 2006 Standards Committee Meeting. It shows details 
of joint Type BS, whose specifications were deleted per that action  
 
 
B. CONCEPTUAL PROPOSAL ITEMS 
 
 OLD BUSINESS 
 
(No items on this agenda) 
 
 
 



 (CONTINUED) 
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 NEW BUSINESS 
 
(No items on this agenda) 
 
 
C. STANDARD SPECIFICATIONS, SPECIAL PROVISIONS AND STANDARD DRAWINGS 
PROPOSED ITEMS 
 
 OLD BUSINESS 
 
Item No. 01A  01/20/11 (2010 SS) Mr. Strain page 09 
 731     MECHANICALLY STABILIZED EARTH 
       RETAINING WALLS 
 901.10    Components of MSE Retaining Walls 
 910.07*    BlankSteel Components of MSE 
       Retaining Walls 
 
(*Changes to the 910.07 Steel Drain PipeBlank have been approved by the 
Standards Committee on March 18, 2010 Meeting) 
 
 
 
Item No. 01B  01/20/11 (2010 SS) Mr. Strain page 35 
 211.03.1    Structure Backfill Types 
 901.09    Air Cooled Blast Furnace Slag 
       for Retaining Walls 
 
 
 
Item No. 01C  01/20/11 (2010 SS) Mr. Strain page 40 
 727     BLANK 
 728     BLANK 
 729     BLANK 
 730     BLANK 
 732     BLANK 
 733     STEEL BIN-TYPE RETAINING WALL 
 910.08    BlankSteel Bin-Type Retaining Wall 
       Units 
 
 
 
Item No. 01D  01/20/11 (2010 SS) Mr. Strain page 47 
 734     PERMANENT EARTH RETENTION SYSTEM  
       FOR CUT-WALL APPLICATION 
 
 
 
Item No. 01E  01/20/11 (2010 SS) Mr. Strain page 56 
 735     TEMPORARY WIRE-FACED MECHANICALLY 
       STABILIZED EARTH RETAINING WALLS 
 
 
 
Item No. 01F  01/20/11 (2010 SS) Mr. Strain page 62 
 918.05(c)    Type III Geogrid for Modular Block 
       Walls 
 
 
 

http://www.in.gov/dot/div/contracts/standards/sc/2010/mar/SC_Approved%20Minutes%20100318.pdf�
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Item No. 05  01/20/11 (2010 SS) Mr. Pankow page 65 
 707.01    Description 
 707.02    Materials 
 707.03    General Requirements 
 707.04    Steel and Concrete Requirements 
 707.04(a)    Reinforcing Bars 
 707.04(b)    Prestressing Strands 
 707.04(c)    Concrete 
 707.04(c)1    Cold Weather Concrete 
 707.04(c)2    Hot Weather Concrete 
 707.04(c)3    Acceptance Testing 
 707.04(c)3a    Precast, Non-Prestressed Members 
 707.04(c)3b    Precast, Prestressed Members 
 707.04(d)    Other Requirements 
 707.05    Forms 
 707.06    Placing and Finishing Cement 
        Concrete 
 707.07    Removal of Forms and Curing 
 707.07(a)    Wet Curing without Supplemental Heat 
 707.07(b)    Accelerated Curing 
 707.08    Handling and Shipping 
 707.09    Placing Structural Members 
 707.10    Precast Prestressed Concrete Deck 
        Panels 
 707.11    Method of Measurement 
 707.12    Basis of Payment 
 910.01(b)7    Uncoated 7 Wire Strand for 
        Prestressed Concrete 
 
 
 
Item No. 06  01/20/11 (2010 SS) Mr. Strain page 83 
Standard Drawings: 
 601-BAGRGRBA-01   ROADSIDE BRIDGE-APPROACH GUARDRAIL 
 601-BAGRGRBA-02   MEDIAN BRIDGE-APPROACH GUARDRAIL 
 601-MPPGGRRP-017   GUARDRAIL AT MEDIAN-SIDE PIER 
        PROTECTION GUARDRAIL 
 601-MPPGGRBS-021 MEDIAN PIER PROTECTION GUARDRAIL AT 

 BRIDGE SUPPORT 
 601-MPPGGRRP-036   GUARDRAIL AT MEDIAN PIERS 
        PROTECTION GUARDRAIL 
 601-MPPGGRRP-045   GUARDRAIL AT MEDIAN PIER 
        PROTECTION GUARDRAIL 
 601-RPPGGRRP-013   GUARDRAIL AT OUTSIDE ROADSIDE PIER 
        PROTECTION GUARDRAIL 
 601-RPPGGRRP-024   GUARDRAIL AT OUTSIDE ROADSIDE PIER 
        PROTECTION GUARDRAIL 
 601-RPPG-03    ROADSIDE PIER PROTECTION GUARDRAIL 
 601-RPPGGRRP-041   GUARDRAIL AT ROADSIDE PIER 
        PROTECTION GUARDRAIL 
 601-RPPGGRRP-052   GUARDRAIL AT ROADSIDE PIERS 
        PROTECTION GUARDRAIL 
 601-RPPG-06    ROADSIDE PIER PROTECTION GUARDRAIL 
 
Indiana Design Manual:   (as BACKUP) 
 49-4.02(01)    Barrier Length Needed in Advance of 
        Hazard for Adjacent Traffic 
 49-4.02(04)    Length of Need at Outside-Shoulder 
        Bridge PierSupport 
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 49-4E(1)    Minimum Guardrail Length Required 
        In Advance Of Hazard 
 49-4e(10)    Guardrail Pay Length Approach To 
        Bridge Support Inside Clear Zone 
 49-4e(2)    Guardrail Configuration For 
        Outside-Shoulder Approach To Bridge 
 49-4e(3)    Guardrail Configuration And Length 
        Of Need For Median-Shoulder 
        Approach To Bridge 
 49-4e(4)    Guardrail Configuration For Bridge 
        Support Inside Clear Zone, 
        Two-Way Roadway, Single Overhead 
        Structure 
 49-4e(5)    Guardrail Configuration For Bridge 
        Support Inside Clear Zone,  
        Two-Way Roadway, Twin Overhead 
        Structure 
 49-4e(6)    Guardrail Configuration For Bridge 
        Support Inside Clear Zone, One-Way 
        Roadway, Single Overhead Structure, 
        Outside Shoulder 
 49-4e(7)    Guardrail Configuration For Bridge 
        Support Inside Clear Zone, One-Way 
        Roadway, Twin Overhead Structure, 
        Outside Shoulder 
 49-4e(8)    Guardrail Configuration For Bridge 
        Support Inside Clear Zone, 
        One-Way Roadway, Single Overhead 
        Structure, Median Shoulder 
 49-4e(9)    Guardrail Configuration For Bridge 
        Support Inside Clear Zone, One-Way 
        Roadway, Twin Overhead Structure, 
        Median Shoulder 
 49-4k     Length-Of-Need Requirement For 
        Pier Protection 
 49-8.01(04)    Design Procedure 
 49-9.02    Bridge-Railing End Protection 
 49-9a     Bridge-Railing-End Protection 
        Requirements 
 
 
 
 NEW BUSINESS       (PART 2) 
 
Item No. 01  02/17/11 (2010 SS) Mr. Walker page 119 
 SECTION 725    SLIP LINING OF EXISTING PIPE 
 907.25    Thermoplastic Liner Pipe Liners 
 907.25(a)    Solid Wall HDPE Liner Pipe Liner 
 907.25(b)    Profile Wall HDPE Liner Pipe Liner 
 907.25(c)    Profile Wall PVC Liner Pipe Liner 
 912.05    Foaming Agent 
 
 
 
Item No. 02  02/17/11 (2010 SS) Mr. Pankow page 134 
 714.03    Design Requirements 
 714.09    Method of Measurement 
 714.10    Basis of Payment 
 715.03    General Requirements 
 715.14    Basis of Payment 



 (CONTINUED) 
 

5 

 723.17    Scour Protection 
 723.18    Method of Measurement 
 723.19    Basis of Payment 
 
Standard Drawings: 
 714-BCSP-01    BOX CONCRETE CULVERT SCOUR 
       PROTECTION 
 714-BCSP-021   BOX CULVERT SUMPING AND SCOUR 
       PROTECTION 
 715-PCSP-01    PIPE SUMPING PROTECTION 
 723-CCSP-01    THREE-SIDED CONCRETE CULVERT SCOUR 
       PROTECTION 
 723-CCSP-02    THREE-SIDED CONCRETE CULVERT SCOUR 
       PROTECTION, SECTION 
 723-CCSP-03    THREE-SIDED CONCRETE STRUCTURE 
       SCOUR PROTECTION, PLAN 
 723-CCSP-04    THREE-SIDED CONCRETE STRUCTURE 
       SCOUR PROTECTION, SECTION 
 723-CCSP-05    THREE-SIDED CONCRETE CULVERT 
       SCOUR PROTECTION, PLAN 
 723-CCSP-06    THREE-SIDED CONCRETE CULVERT 
       SCOUR PROTECTION, SECTION 
 
 
 
Item No. 03  02/17/11 (2010 SS) Mr. Pankow page 152 
 SECTION 619    PAINTING BRIDGE STEEL 
 711.02    Materials 
 711.48    Shop Cleaning and Storage of ASTM  
        A 709 Grade 50W (ASTM A 709M  
        Grade 345W) Weathering Steel 
 711.70    Field Cleaning and Storage of ASTM  
        A 709 Grade 50W (ASTM A 709M  
        Grade 345W)Weathering Steel 
 910.02(b)    Weathering Steel 
 910.02(bc)    High Strength Structural Steel 
 910.02(cd)    High Performance Steel 
 910.02(de)    Charpy V-Notch Toughness Tests 
 910.02(ef)     Mill Test Reports 
 910.02(fg)    High Strength Bolts, Nuts,  
       and Washers 
 910.02(gh)    Bolts Other Than High Strength Bolts 
 
Standard Drawings: 
 619-PRWS-01    PAINTING REQUIREMENTS FOR  
        WEATHERING STEEL 
 
 
 
Item No. 04 02/17/11 (2010 SS) Mr. Pankow page 178 
 701.05(b)1    Scheduling 
 701.05(b)3    Restrike 
 701.08    Nominal Driving Resistance of 
        Production Piles 
 
 
 
Item No. 05  02/17/11 (2010 SS) Mr. Strain page 181 
 718.02    Materials 
 718.03    Pipe Installation 
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 718.03(a)    Locations Outside MSE Wall Limits 
 718.03(b)    Underdrains for MSE Walls 
 718.09    Method of Measurement 
 718.10    Basis of Payment 
 
Standard Drawings: 
 706-BRRW-01    RAILING TYPE FC AND MOMENT SLAB 
       ASIDE MSE WALL – PCCP 
 706-BRRW-02    RAILING TYPE FT AMD MOMENT SLAB 
       ASIDE MSE WALL -PCCP 
 706-BRRW-03    RAILING TYPE FC AND MOMENT SLAB  
       ASIDE MSE WALL – HMA PAVEMENT 
 706-BRRW-04    RAILING TYPE FT AND MOMENT SLAB 
       ASIDE MSE WALL – HMA PAVEMENT 
 706-BRRW-05    RAILING TYPE FC AND MOMENT SLAB 
       ATOP MSE WALL - PCCP 
 706-BRRW-06    RAILING TYPE FT AND MOMENT SLAB 
       ATOP MSE WALL - PCCP 
 706-BRRW-07    RAILING TYPE FC AND MOMENT SLAB 
       ATOP MSE WALL – HMA PAVEMENT 
 706-BRRW-08    RAILING TYPE FT AND MOMENT SLAB 
       ATOP MSE WALL – HMA PAVEMENT 
 706-BRRW-10    RAILING AND MOMENT SLAB AT MSE WALL 
 
 
 
Item No. 06  02/17/11 (2010 SS) Mr. Pankow page 196 
 711.65(d)1    Bolt Tension 
 717.03     General Requirements 
 906.07(b)    Type M 
 908.09    Structural Plate Pipe, Pipe-Arches, 
        and Arches 
 
 
 
Item No. 07  02/17/11 (2010 SS) Mr. Andrewski page 199 
Standard Drawings: 
 503-CCPJ-02    LONGITUDINAL JOINT 
 503-CCPJ-08    LONGITUDINAL CONSTRUCTION JOINT 
 506-CCPP-01    CONCRETE PAVEMENT PATCH DETAILS 
 
 
 
Item No. 08  02/17/11 (2010 SS) Mr. Pankow page 206 
 801.16(b)    Maintenance of Traffic for Mobile 
        Operations 
 
 
 
Item No. 09  02/17/11 (2010 SS) Mr. Strain page 209 
 701-B-068    BITUMEN COATING FOR PILES 
 
 
 
Item No. 10  02/17/11 (2010 SS) Mr. Strain page 213 
 701.02    Materials 
 701.09(A)2    Predrilling 
 701.15    Basis of Payment 
 913.05    Bentonite Grout 
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Item No. 11  02/17/11 (2010 SS) Mr. Strain page 217 
 701.15    Basis of Payment 
 
 
 
Item No. 12  02/17/11 (2010 SS) Mr. Strain page 220 
Recurring Special Provision: 
 703-C-138    REINFORCING BARS FOR METRIC 
       DESIGNED CONTRACTS 
 
 
 
Item No. 13  02/17/11 (2010 SS) Mr. Strain page 223 
Recurring Special Provision: 
 707-B-085   ALTERNATE PRESTRESSED PRECAST  
       CONCRETE I-BEAM TO STANDARD AASHTO  
       TYPE IV PRESTRESSED PRECAST  
       CONCRETE I-BEAM  
 
 
 
Item No. 14  02/17/11 (2010 SS) Mr. Strain page 228 
Recurring Special Provision: 
 709-M-019    SURFACE SEAL FOR BRIDGE TO BE 
       PAINTED  
Standard Drawing: 
 709-SSBP-01     SURFACE SEAL IN BRIDGE-STEEL- 
        PAINTING PROJECT 
 
 
 
Item No. 15  02/17/11 (2010 SS) Mr. Strain page 232 
 713.04.1    Temporary Pipe 
 713.05    Temporary Approaches 
 713.08    Method of Measurement 
 713.09    Basis of Payment 
 
 
 
Item No. 16  02/17/11 (2010 SS) Mr. Strain page 236 
Recurring Special Provision: 

717-R-152    ALTERNATES TO STRUCTURAL PLATE 
      STRUCTURES 

 
 
 
Item No. 17  02/17/11 (2010 SS) Mr. Strain page 240 
Recurring Special Provision: 
 720-M-021    EXTENSION OF CAST IRON FLOOR DRAINS 
 
 
 
Item No. 18  02/17/11 (2010 SS) Mr. Strain page 243 
 720.04.1    Capping Existing Structures 
 720.05    Method of Measurement 
 720.06    Basis of Payment 
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Item No. 19  02/17/11 (2010 SS) Mr. Strain page 246 
 720.03.1    Retrofitting Existing Structures 
 720.06    Basis of Payment 
 
 
 
Item No. 20  02/17/11 (2010 SS) Mr. Strain page 249 
 724.02(c)    Expansion Joint Sealing System 
 724.04    Method of Measurement 
 724. 05    Basis of Payment 
 906.07(c)    Expansion Joint Sealing System 
 
 
 
Item No. 21  02/17/11 (2010 SS) Mr. Strain page 257 
 SECTION 727    CONCRETE REPAIR BY EPOXY INJECTION 
 909.12    Epoxy Resin Additives for Injection 
       Into Concrete 
 
 
 
Item No. 22  02/17/11 (2010 SS) Mr. Strain page 261 
 SECTION 729    CONCRETE FOR PATCHING BRIDGE  
       STRUCTURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cc: Committee Members (11) 
 FHWA (1) 
 ICA (1) 



 Mr. Strain 
Date: 02/17/11 
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REVISION TO STANDARD SPECIFICATIONS 
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: Desire to include the longstanding retaining wall recurring special 
provisions for mechanically stablilzed earth retaining walls in the 2012 spec book.  
 
 
 
 
PROPOSED SOLUTION: Incorporate the mechanically retaining wall RSP in the 2012 spec book 
and delete the RSP. 
 
 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 731, 901.10, 910.07 
 
APPLICABLE STANDARD DRAWINGS: None 
 
APPLICABLE DESIGN MANUAL SECTION:  Ch 68 
 
APPLICABLE SECTION OF GIFE: None 
 
APPLICABLE RECURRING SPECIAL PROVISIONS: 731-R-202 
 
 
 
Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, 
Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 2-3339 
 
Date: January 24, 2010 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT?INDOT Retaining Wall Committee 
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(Changes shown as: deletion – strikethrough and addition – underlined.) 
 

 
731-R-202 MECHANICALLY STABILIZED EARTH RETAINING WALLS 

 
(Revised 06-17-10) 

 
The Standard Specifications are revised as follows: 
 
SECTION 731, BEGIN LINE 1, INSERT AS FOLLOWS: 

SECTION 731 -- MECHANICALLY STABILIZED EARTH RETAINING WALLS 
 
 731.01 Description 
 This work shall consist of the design, furnishing materials, and placement of 
mechanically stabilized earthMSE retaining walls in accordance 105.03. 
 
 The Contractor shall perform the necessary work to verify that the foundation is at the 
correct elevation, that the wall is constructed to the correct alignment, and that the work is in 
accordance with the specified tolerances. The checking of alignments and tolerances shall 
include verifying that the plumbness of the face panels is in accordance with 731.10 over the 
entire height of the wall. Alignment shall be checked at each layer of panels after the backfill 
behind the panels has been compacted, and the results shall be recorded. 
 
 731.02 General Design Requirements 
 The mechanically stabilized earthAn MSE retaining wall shall consist of a non-structural 
concrete leveling pad, concrete face panels, precast or cast-in-place concrete coping, ground 
reinforcement elements mechanically connected to each panel, and an externala drainage system 
if required, and accommodations for appurtenances behind, in front of, under, mounted upon, or 
passing through the wall. Ground reinforcement shall have sufficient strength, frictional 
resistance, and quantity as required by design. 
 
 The mechanically stabilized earthMSE retaining walls system is toshall be selected from 
the Department’s list of approved Rretaining Wwall Ssystems. A Rretaining Wwall Ssystem 
manufacturer maywill be includedconsidered for inclusion on the Department’s list by following 
procedure J of ITM 806, Procedure J. The quantities shown in the Schedule of Pay Items will be 
the same for each MSE retaining wall system. The MSE retaining wall panelsall mechanically 
stabilized earth wall systems. All mechanically stabilized earth walls shall be constructed in 
accordance with as shown on the panels’ workingapproved plans and panel shop drawings, 
based on the requirements herein. The recommendations of the wall system suppliers shall not 
override the minimum performance requirements contained herein. 
 
 If the wall manufacturer needs additional information to complete the design, the 
Contractor shall be responsible for obtaining such information. 
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 All appurtenances behind, in front of, under, mounted upon, or passing through the wall 
such as drainage structures, utilities, or other appurtenances shown on the plans, shall be 
accounted for in the stability design of the wall. 
 
 The mechanically stabilized earth wall design shall follow the general dimensions of the 
wall envelope shown on the plans. The plans will locateworking drawings shall show the 
location of the concrete leveling pad to be at or below the theoretical leveling pad elevation 
shown on the plans. The top of theeach face panel shall be at or above the top of thepanel 
elevation shown on the plans. 
 
 Where a coping or barrier is utilized, the wall face panel shall extend up into the coping 
or barrier a minimum of 2 in. (50 mm). The top of the face panels may be level or sloped to meet 
the top of the face panel line notedshown. Cast-in-place concrete will not be an acceptable 
replacement for panel areas notedindicated by the wall envelope. 
 
 Where walls or wall sections intersect with an included angle of 130° or less, a vertical 
corner element separate from the standard panel face shall abut and interact with the opposing 
standard panels. The corner element shall have ground reinforcement connected specifically to 
that panel and shall be designed to preclude lateral spread of the intersecting panels. 
 
 Face panels shall be designed to accommodate a differential settlement of 1 linear unit in 
100. Face panels betweenof an area greater than 32 sq ft (3 m2) throughand 64 sq ft (3.0 and 6.0 
m2) shall be designed to accommodate differential settlement of 1 linear unit in 200. Where 
shown on the plans, slip joints to accommodate excessive or differential settlement shall be 
included. 
 
 Only 1 typical face panel shape and sizearchitectural finish shall be used perfor a project 
that is part of a contract with multiple projects or contracts with MSE walls. 
 
 731.03 Design Criteria 
 The internal stability shall be the responsibility of the Contractor. The design by the 
manufacturer shallEngineer will consider the internal and the external stability of the wall mass 
including the applied bearing pressure, overturning, sliding, and stability of temporary 
construction slopes. The design for internal stability shall be in accordance with the design, 
construction, and commentary divisions of the AASHTO LRFD Bridge DesignStandard 
Specifications.  for Highway Bridges, unless specified otherwise herein. The analysis of 
settlement, bearing capacity, and overall slope stability will be the responsibility of the Engineer. 
 
  (a) Geotechnical Considerations 
 The theoretical failure plane within the soil mass shall be analyzed so that the soil-
stabilizing component extends sufficiently beyond the failure plane to stabilize the material. 
External loads which affect the internal stability such as those applied through piling, bridge 
footings, traffic, crashwall, orand slope surcharge, shall be accounted for in the design. The 
sizes of all structural elements shall be determined such that the design load stresses do not 
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exceed the allowablefactored stresses foundshown in the AASHTO LRFD Bridge 
DesignStandard Specifications for Highway Bridges, unless otherwise shown on the plans. 
 
 The maximum allowable yield stress for reinforcement shall not exceed the 
manufacturer’s recommendation. 
 
 The phi, φ, angle for the internal design of the reinforced backfill shall be assumed to be 
34°. The φ angle of the backfill behind the reinforced portion of the MSE volume shall be 
assumed 30°. The φ angle for the internal design of the foundation soils shall be assumed 30°. 
For the external design parameters, such as but not limited to, bearing capacity, sliding, 
overturning, eccentricity, and global stability, the actual soil strength parameters used shall be 
obtained from the geotechnical report.mechanically stabilized earth mass shall be assumed to be 
30°. 
 
  (b) Height of Wall 
 The wall limits shall be defined by the wall envelope as shown on the plans. For design 
purposes, the height of wall, H, shall be measured from the theoretical top of the leveling pad to 
the top of the wall. For a wall with a level surcharge situation, the top of the wall shall be 
measured to the top of the coping or to the gutter line of the traffic barrier. The top of the wall 
shall be the theoretical top of the face panels only whenwhere a coping or barrier is not used. 
For a wall with a sloping surcharge, the top of the wall shall be measured at a point that is 0.3H 
back from the face where the design height is H and the actual wall height is H. For an abutment 
face, the design height, H, shall be defined as the height measured from the top of the leveling 
pad to the top of the roadway surface. For a wall with a sloping surcharge the top of the wall 
shall be measured at a point 0.3H back from the face where the design height is H and the actual 
wall height is H. 
 
 For aesthetic considerations and to make differential settlement unnoticeable, the panels 
shall be erected such that the horizontal site line is discontinuous at every other panel. This shall 
be accomplished by starting erection with the lower panel level of each wall by alternating full 
height and half height panels. Panels above the lowest level shall be of a standard size except as 
required to top out the wall to be in accordance with the plan elevations. 
 
  (c) Ground Reinforcement 
 The connections of the ground reinforcement length shall be the controlling length 
resulting from the internal or external design.to the panels shall be in 2 elevations for standard 
panels. The connections shall not be more than 30 in. (750 mm) apart vertically. To prevent out-
of-plane rotation, standard face panels shall be connected to ground reinforcement on at least 3 
different points in 2 different planes. However, preapproved systems utilizing a horizontal 
stabilizing leg to prevent rotation shall only require ground reinforcement attachments in 1 
plane. Partial panels shall have 3 different connection points, but only 1 plane shall be attached 
to ground reinforcement. Panels, which are located at the top of the wall, shall not be attached 
to the coping or the traffic barrier. 
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 The ground reinforcement shall be the same length from the bottom to the top of each 
wall section whether bar mats, grids, or strips steel are regardless of the type of ground 
reinforcement used. Differing ground reinforcement elements shall be clearly marked for ease of 
construction. This element may be used individually or in a prefabricated grouping. The 
minimum length of the ground reinforcement shall be 0.7H, but not shorter than 8 ft (2.44 m), in 
accordance with the AASHTO Standard Specifications for Highway Bridges for an abutment on 
a spread footing. 
 
 The ground reinforcement for the mechanically stabilized earthMSE volume shall be 
sized using the lesser of the allowable forcesfactored loads for each specific connection and each 
specific reinforcing element. The connection’s allowable force shall be taken as 2/3 of the 
connection test applied factored load and effective pulloutat the allowable pullout deformation 
limit of ½ in. (13 mm) or ½ of the ultimate load, whichever is less.The ground reinforcement 
length shall be determined in accordance with the AASHTO LRFD Bridge Design 
Specifications.as required for internal design or as shown on the plans. The length shall exceed 
the minimum noted as required for design consideration. One hundred percent of the ground 
reinforcement, which is designed and placed in the reinforced earth zone shall be connected to 
the face panels. 
 
 For mats, grids, or strip steel, the minimum zinc coating thickness shall be 2 oz/sq ft (610 
g/m2). Such thickness shall be assumed to be 4 mils (9086 µm) for purpose of calculation of 
reduced structural section. 
 
 The design contactfactored applied bearing pressures under the stabilized mass for each 
reinforcement unit’s length shall be clearly indicatedshown on the shopworking drawings. It and 
shall not exceed the maximum allowablefactored soil bearing capacityresistance shown on the 
plans. Passive pressure in front of the wall mass willshall be assumed to be zero for design 
purposes. 
 
 731.04 Submittals 
 The Contractor shall submit working drawings and 1 copy of the design computations for 
approval. If the computations are computer generated, 1 sample set of hand calculations in 
accordance with 105.02. Wall construction operations, for 1 wall location, shall not begin until 
the also be submitted. The Contractor receives written notice that the working drawings shall 
submit 8 sets of design drawings for approval after the design computations are approved.and 
before beginning wall construction operations. Design computations and design drawings shall 
be signed and sealed by a professional engineer. 
 
  (a) The designworking drawings shall include all details, dimensions, quantities and 

cross-sections necessary to construct the wall. They and shall include, but shall 
not be limited to, the following: 

 
   1.  A pPlan and elevation sheet or sheets for each wall. 
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   2.  An elevation view of the wall which shall include the elevation at the top of 
the wall at all horizontal and vertical break points at least every 50 ft (15 m) 
along the face of the wall, all steps in the leveling pads, the designation as to 
the type of panel, the length of soil reinforcing systems, the distance along the 
face of the wall to where changes in length of the soil reinforcing systems 
occur, and an indication of the original and final ground lines and maximum 
bearing pressures. 

 
   32.  A plan view of the wall that indicates the offsets from the construction 

centerline to the face of the wall at all changes in horizontal alignment. A 
plan view and elevation view which detail the placing position and 
connection of all steel ground reinforcement unitsreinforcing elements in 
areas where piling, utility, or other structures are near the wall. 

 
   3.  An elevation view of the wall which shall include the following: 
 
    a. The elevation at the top of the wall at all horizontal and vertical break 

points at least every 50 ft (15 m) along the face of the wall. 
 
    b. All steps in the leveling pad. 
 
    c. The designation as to the type of wall unit. 
 
    d. The length of ground reinforcement units. 
   
   4.  A typical cross-section or cross-sections showing elevation relationship 

between ground conditions and proposed grades, as well as the drainage 
system. 

 
   54.  All general notes required for constructing the wall. 
 
   6.  All horizontal and vertical curve data affecting the wall. 
 
   7.  A listing of the summary of quantities on the elevation sheet for each wall. 
 
  (b) All pPanel details shall show all dimensions necessary to construct the element, 

all reinforcement in the element, and the location of soil reinforcing 
systemground reinforcement connection devices embedded in the panels. 

 
  (c) The dDetails for construction of the walls around drainage facilities and the out 

lettingoutletting of internal drainage from the backfill zoneMSE volume. 
 
  (d) All dDetails of the architectural treatment. 
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  (e) The dDetails for diverting strips or meshground reinforcement around 
obstructions such as piles, catch basins, orand other utilities shall be submitted 
for approval. 

 
  (f) The dDetails for eachthe connections between the concrete panel and the mesh or 

stripground reinforcement. 
 
  (g) Determination of the φ angles for reinforced materials and retained materials. 
 
 Design calculations and shop drawings shall be submitted to the Engineer for review and 
approval. 
 

MATERIALS 
 
 731.05 Materials 
 The Contractor shall make arrangements to purchase the materials described herein, 
including concrete face panels, retaining strips or mesh, tie strips, fasteners, joint materials, and 
all necessary incidentals, from a mechanically stabilized earth wall system manufacturer on the 
Department’s list of approved retaining wall systems. 
 
 Materials shall be in accordance with the following: 
 
  Admixtures for Concrete ........................................................912.03 
  Air Cooled Blast Furnace Slag ..............................................901.09 
  Alignment Pins .......................................................................910.07(d) 
  B Borrow ................................................................................211.02 
  Coarse Aggregate, Class A or Higher, Size No. 8 or 91 ........904 
  Components of MSE Retaining Walls ....................................901.10 
  Concrete Admixtures ..............................................................912.03 
  Concrete, Class A or Class C .................................................702 
  Fine Aggregate, Size No. 23 ...................................................904 
  Fly Ash ...................................................................................901.02 
  GeotextileGeogrid ..................................................................918.0205 
  Joint Spacers and Joint Covering ..........................................901.10(b) 
  Portland Cement ....................................................................901.01(b) 
  Rapid Set PatchingSetting Patch Materials ...........................901.07 
  Steel Welded Wire Reinforcement, Smooth ............................910.01 
  Reinforcing Bars ....................................................................910.01 
  Steel Components ...................................................................910.07 
  Steel Welded Wire Reinforcement, Smooth and 
   Deformed..........................................................................910.01(b) 
  Structure Backfill ...................................................................211.03.1, 904.05 
  Water ......................................................................................913.01 
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 In the reinforced area of the MSE volume, Bbackfill material used in the mechanically 
stabilized earth wall volume shall be structure backfill, type 3, in accordance with 211 except 
that nominal size aggregate No. 30 shall not be used. The sizeinternal friction or φ angle of the 
structure backfill selected for use in the reinforced areasoil mass shall be not less than 34° in 
accordance with AASHTO T 236 or AASHTO T 297 under consolidated drained conditions. 
Testing for the φ angle shall be performed on the portion finer than No. 8 (2.36 mm) sieve, using 
a sample of the material compacted to 95% in accordance with AASHTO T 99, methods C, or D. 
No testing for the φ angle is required when 80% of the MSE volume shall remain the same for 
that wall volume.materials are greater than No. 4 (4.75 mm) sieve. An approved geotechnical 
laboratory shall perform the tests. 
 
 Concrete for the leveling pad and coping shall be class A. Concrete used in openings to 
accommodate appurtenances behind, in front of, under, mounted upon, or passing through the 
wall shall be class C. 
 

The Contractor shall supply the MSE retaining wall components listed above, including 
tie strips, fasteners, bearing pads, and all necessary incidentals, through a manufacturer listed 
on the Department’s list of approved retaining wall systems. 
 
 Structure backfill criteria shall be as follows: 
 

Property Criteria Test Method 
pH 5 < pH < 10 AASHTO T 289 
Chlorides < 100 ppm AASHTO T 291 
Sulfates < 200 ppm AASHTO T 290 
Organic Content 1 % max. AASHTO T 267 
Resistivity 3000 Ω cm (min.) AASHTO T 288 
Permeability & Gradation  30 ft/day 

(9 m/day) (min.) 
AASHTO T 215 

AASHTO T11 & T27 
 
 If the minimum resistivity exceeds 5000 Ω cm, the requirement of the testing for chlorides 
and sulfates may be waived. The resistivity shall be tested at 100% saturation. The gradation 
shall be run on the material used in the permeability test. All of the above tests shall be run a 
minimum of once per 2 calendar years per source. 
 
 ACBF shall be in accordance with the pH, chlorides, sulfates, organic content, resistivity 
and permeability requirements of structural backfill as noted above and ITM 212. Total sulfides 
shall also be determined in accordance with EPA 376.1, using the 100 mL pH water samples 
obtained during ITM 212, and shall not exceed 400 ppm. The ACBF shall have a maximum 
corrosion rate as follows for steel and zinc when tested in accordance with ASTM G 59. 
 
  1. Zinc Corrosion Rate First 2 years 15 µm/yr/side 
  2. Zinc corrosion to depletion 4 µm/yr/side 
  3. Carbon steel rate 12 µm/yr/side 
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 If ACBF or coarse aggregate No. 8 is used, and soil, B borrow, structural backfill, or 
coarse aggregate No. 53 is to be placed above the ACBF or No. 8 aggregate, a single layer of 
geotextile shall be placed on top of the ACBF aggregate in accordance with 616.11. A type C 
certification in accordance with 916 for the geotextile materials shall be furnished to the 
Engineer prior to use. 
 
 The structure backfill shall be supplied in accordance with 904 and a type A certification 
in accordance with 916 for the above additional testing of the structure backfill shall be 
furnished to the Engineer prior to use. One copy of all test results performed by the Contractor, 
which are necessary to demonstrate compliance with the specifications, shall also be furnished 
to the Department’s Geotechnical Section. An approved geotechnical laboratory shall perform 
the tests. 
 
  (a) Concrete Face Panels 
 Concrete shall be in accordance with the applicable requirements of 702. Concrete shall 
have a compressive strength equal to or greater than 4000 psi (27.5 MPa) at 28 days. 
 
 Retarding agents, accelerating agents, or additives containing chloride shall not be used 
without approval. Air-entraining and slump requirements shall be in accordance with 702.05. 
 
 Ground reinforcement connecting hardware and rebar lifting devices shall be set in place 
and secured prior to beginning casting, in accordance with the dimensions and tolerances shown 
on the design drawings. 
 
   1. Testing and Inspection 
 Acceptability of the panels will be determined on the basis of compressive strength tests 
and visual inspection. The panels shall be considered acceptable regardless of curing age when 
compressive test results indicate that the compressive strength is in accordance with 731.05(a). 
The wall manufacturer of the panels shall provide for all testing and inspection services during 
the production of the panels. Services shall be completed by a Department approved testing 
laboratory. An American Concrete Institute certified concrete field testing technician, grade 1, 
shall be present during production of the face panels to direct all sampling and testing. 
 
   2. Casting 
 The panels shall be cast on a flat area, with the front face of the form at the bottom, and 
the back face at the upper part. Tie strip guides shall be set on the rear face. The concrete in 
each unit shall be placed without interruption and shall be consolidated as necessary to prevent 
the formation of segregation or cleavage planes. Clear form oil from the same manufacturer 
shall be used throughout the casting operation. 
 
   3. Curing 
 The panels shall be cured for a sufficient length of time such that the concrete develops 
the specified compressive strength. 
 
   4. Removal of Forms 
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 The forms shall remain in place until they may be removed without damage to the unit. 
 
   5. Concrete Finish 
 The concrete surface for the front panel face shall have a surface finish produced from 
contact with the form. The rear face of the panel shall be roughly screeded to eliminate open 
pockets of aggregate and surface distortions in excess of 1/4 in. (6 mm). 
 
   6. Tolerances 
 All panels shall be manufactured within the tolerances as follows: 
 
    a. Panel Dimensions 
 Lateral position of tie strips shall be within 1 in. (25 mm). All other dimensions shall be 
within 3/16 in. (5 mm). 
 
    b. Panel Squareness 
 Squareness, as determined by the difference between the 2 diagonals, shall not exceed 
1/2 in. (13 mm). 
 
    c. Panel Surface Finish 
 Surface defects on smooth formed surfaces measured on a length of 5 ft (1.5 m) shall not 
exceed 1/8 in. (3 mm). Surface defects on textured finished surfaces measured on a length of 5 ft 
(1.5 m) shall not exceed 5/16 in. (8 mm). 
 
   7. Compressive Strength 
 Acceptance of the concrete panels with respect to compressive strength will be 
determined on the basis of production lots. A production lot is defined as 50 panels. 
 
 Frequency of production control testing will consist of a minimum of 1 test per 
production lot but not less than 1 test per day. The wall manufacturer will sample the concrete in 
accordance with AASHTO T 141 and prepare a minimum of 2 cylinders in accordance with 
AASHTO T 23. Curing of the cylinders shall be in the same manner as the panels are cured. 
 
 When the average results of 2 cylinders tested in accordance with AASHTO T 22, meet or 
exceeds the requirements of 731.05(a), the production lot panels or those panels represented by 
a day's testing may be shipped. 
 
 When the cylinder test results are less than the requirements of 731.05(a) and additional 
cylinders for testing are not available, the manufacturer may core the panels. The wall 
manufacture will randomly select 2 panels from the lot for core testing in accordance with 
AASHTO T 24. The wall manufacturer shall obtain 1 core on the backside of each panel with a 
device that produces uniform test samples without coring completely through the panel. Coring 
shall not be located within 6 in. (150 mm) of the panel fasteners or the edges of the panels and 
shall avoid the panel's reinforcement. The wall manufacture shall fill the core holes with 
equivalent concrete materials or rapid set patching materials and trowel to produce a smooth 
finish. Excess material removed during troweling shall not be reused. If rapid set patching 
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material is used, mixing and curing shall be in accordance with the manufacturer's 
recommendations. If the average strength test results from the cores meet or exceed the 
requirements of 731.05(a), the production lot panels may be shipped. 
 
 A type A certification in accordance with 916 shall be furnished for each shipment prior 
to use of the panels. All cylinder or core test results, including the age of the cylinders or cores 
at the time of testing, shall be included on the certification for each production lot. 
 
 Verification of compressive strengths of the panels will be conducted by the Engineer. 
The frequency of verification testing will be 1 test for every 750 panels per manufacturer with a 
minimum of 1 test per contract. One panel will be randomly selected and 2 locations selected for 
coring. The Engineer will obtain two 4 in. (100 mm) cores on the backside of the panel without 
coring completely through the panel. The Contractor shall refill the core holes with rapid set 
patching materials and trowel to produce a smooth finish. Excess material removed during 
troweling shall not be reused. Mixing and curing of the patching materials shall be in 
accordance with the manufacturer’s recommendations. 
 
 The Engineer will test the cores in accordance with AASHTO T 24. The verification test 
results will be averaged and compared to the manufacturer’s results reported on the 
certification.If the initial verification test results do not meet the requirements of 731.05(a), the 
Engineer will randomly select 2 different panels for additional verification testing. If the 
additional verification tests meet the requirements of 731.05(a), no further action is required. If 
the test results still do not meet the requirements of 731.05(a), installation of panels shall cease 
and the Engineer will conduct an investigation. Panels manufactured on the same dates as the 
panels cored for verification tests that have already been installed will be considered and 
adjudicated as a failed material in accordance with normal Department practice as listed in 
105.03. The Engineer will conduct verification testing until 3 consecutive dates of production 
meet the strength requirements of 731.05(a). The Contractor or wall manufacturer shall make 
arrangements so that panels from 3 consecutive dates of production are accessible for coring. 
Installation of panels may resume once acceptable verification testing results are achieved. 
 
   8. Rejection 
 Units shall be subject to rejection due to failure to be in accordance with the 
requirements specified above. In addition, the following defects may be sufficient cause for 
rejection: 
 
    a. Defects which indicate imperfect molding 
 
    b. Defects which indicate honeycombed or open texture concrete 
 
    c. Defects in the physical characteristics of the concrete, such as broken or 

chipped concrete, or color variations or dunnage marks on the front face 
due to excessive form oil or other reasons. 
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 The Engineer will determine whether spalled, honeycombed, chipped, or otherwise 
defective concrete shall be repaired or be cause for rejection. Repair of concrete, if permitted, 
shall be completed in a satisfactory manner. Repair to concrete surfaces that are to be exposed 
to view after completion of construction shall be subject to approval 
 
   9. Marking 
 The place and date of manufacture, and production lot number shall be clearly scribed 
on the rear face of each panel. 
 
   10. Handling, Storage, and Shipping 
 All panels shall be handled, stored, and shipped so as to eliminate the danger of 
chipping, cracks, fractures, and excessive bending stresses. Panels in storage shall be supported 
on firm blocking located immediately adjacent to tie strips to avoid bending the tie strips. 
 
  (b) Concrete Leveling Pad 
 Concrete, class A, for the leveling pad shall be in accordance with the applicable 
requirements of 702. 
 
  (c) Concrete Coping 
 Concrete, class A, for the coping shall be in accordance with the applicable requirements 
of 702. Reinforcing steel in the coping shall be in accordance with the applicable requirements 
of 703. The coping may be precast or cast-in-place. 
 
  (d) Welded Wire Reinforcement, Clevis Connector, and Connector Bar 
 The welded wire reinforcement shall be shop fabricated of cold drawn steel wire in 
accordance with ASTM A 82 and shall be welded into the finished mesh fabric in accordance 
with ASTM A 185. Galvanization shall be in accordance with ASTM A 123. 
 
 Clevis connectors, if used, shall be attached to the alignment templates using the bars 
provided with the forms. The vertical and horizontal alignment of the connectors shall be +1/8 
in. (+3 mm). The holes inside the loops shall be free of all concrete and debris, loose or 
otherwise. 
 
 The clevis connector shall be fabricated of cold drawn steel wire in accordance with 
ASTM A 82 and welded in accordance with ASTM A 884. Loops shall be galvanized in 
accordance with ASTM A 153 Class B-3 or ASTM A 123. 
 
 The connector bar, if used, shall be fabricated of cold drawn steel wire in accordance 
with ASTM A 884 and galvanized in accordance with ASTM A 123. 
 
 A type A certification in accordance with 916 for welded wire reinforcement, clevis 
connector, and connector bars shall be furnished prior to use of the materials.  
 
  (e) Ground Reinforcement 
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 The ground reinforcement may be a deformed steel strip or a welded wire grid. The grid 
or strip used shall be consistent with that used in the pullout test and shall be consistent 
throughout the project. 
 
 The grid shall consist of not less than 2 longitudinal wires, perpendicular to the wall, 
welded to equally spaced cross ribs capable of developing passive pressure with the fill. The 
deformed strip shall be of constant width. The strip thickness shall vary only from the standard 
undeformed section to the standard deformed section as required to produce the pullout 
resistance. 
 
 All longitudinal wires of each welded wire grid shall be of the same diameter. All 
transverse wires of each welded wire grid shall be of the same diameter, but not necessarily the 
same as the longitudinal wire diameter. 
 
 The face panel edges shall be configured to conceal the joints. All horizontal and vertical 
joints shall be covered with a joint cover to prevent backfill leakage while passing water. 
 
 Reinforcing strips shall be hot rolled from bars to the required shape and dimensions. 
Physical and mechanical properties of the strips shall be in accordance with ASTM A 572 Grade 
65 or A 572M Grade 450. Tie strips shall be shop fabricated with hot rolled steel in accordance 
with the minimum requirements of ASTM A 570 Grade 50 or A 709M Grade 345. Galvanization 
for reinforcing strips and tie strips shall be in accordance with ASTM A 123 and the minimum 
zinc coating thickness shall be 2 oz/sq ft (0.64 L/m2). All reinforcing strips and tie strips will be 
inspected to ensure that they are true to size and free from defects which may impair their 
strength and durability. 
 
 A type A certification in accordance with 916 shall be furnished for ground 
reinforcement prior to use of the materials. 
 
  (f) Reinforcing Bars 
 Mill certificates for reinforcing bars as shown on the plans shall be furnished for 
approval. All reinforcing bars shall be in accordance with ASTM A 615 Grade 60 (A 709M 
Grade 400). 
 
 A type A certification in accordance with 916 shall be furnished for reinforcing bars 
prior to use of the materials. 
 
  (g) Fasteners 
 Fasteners shall consist of 1/2 in. (13 mm) diameter, hexagonal cap screw bolts and nuts, 
which shall be galvanized and in accordance with ASTM A 325 (A 325M). 
 
 A type A certification in accordance with 916 shall be furnished for fasteners prior to use 
of the materials. 
 
  (h) Alignment Pins 
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 The rods used to align the face panels during construction shall be 3/4 in. (19 mm) 
diameter, 12 in. (300 mm) long. The rods shall be mild steel, polyvinyl chloride, or fiberglass. A 
sample shall be submitted prior to use to the Materials and Tests Division for approval. 
 
  (i) Joint Materials 
 Bearing pads shall be rubber, neoprene, polyvinyl chloride, or polyethylene, and of the 
type and grade recommended by the supplier of the mechanically stabilized earth wall system. 
 
 The joint cover shall be either a non-woven needle punch polyester geotextile or a woven 
monofilament polypropylene. The joint cover shall be attached to the rear face of the panels with 
a suitable adhesive. 
 
 Horizontal and vertical joints shall be provided between adjacent face panels to prevent 
concrete-to-concrete contact and chipping when differential settlement occurs. The horizontal 
and vertical joints shall contain compression blocks, pins, or other approved means as 
recommended by the manufacturer to provide a uniform joint. Panels without an uninterrupted 
vertical joint shall have a minimum joint thickness of 3/4 in. (19 mm). 
 
 A type A certification in accordance with 916 for joint materials shall be furnished prior 
to use of the materials. 
 

CONSTRUCTION REQUIREMENTS 
 
 731.06 General Requirements 
 The wall manufacturer’s representative shall provide technical instruction, guidance in 
preconstructionpre-construction activities including the preconstruction conference, and on-site 
technical assistance to the Contractor during construction. 
 
 731.07 Foundation Preparation 
 The foundation for the structure shall be graded level for a width equal to or exceeding 
the length of the ground reinforcementreinforcing strips or as shown on the plans. Prior to wall 
construction, the foundation, if not in rock, shall be compacted in accordance with 203. The base 
of the wall excavation shall be proofrolled with an approved compacting equipment. If 
unsuitable foundation material is encountered, it shall be removed and replaced with B borrow 
in accordance with 211.02 and compacted in accordance with 211.04. 
 
 At each foundation level, aAn unreinforced concrete leveling pad shall be provided at 
each foundation level as shown on the plans. The leveling pad shall be cured in accordance with 
702.22 for a minimum of 12 h before placement of concrete face panels. 
 
 731.08 Retaining Wall Excavation 
 The Contractor shall notify the Engineer a minimum of 7 calendar days or other time as 
mutually agreed upon before beginning the excavation so that measurements can be taken of the 
undisturbed ground.  This work shall consist of the excavation of material whose removal is 
necessary for the construction of the mechanically stabilized earth walls in accordance with the 
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plans, the requirements herein, or as directed. Excavation shall include the construction and 
subsequent removal of all necessary bracing, shoring, sheeting, cribbing, and all pumping, 
bailing, and draining. 
 
 Prior to starting excavation operations at the wall site, clearing and grubbing shall be in 
accordance with 201.03. The areaContractor shall be clearedclear and grubbedgrub the area to 
the excavation in accordance with the limits shown on the plans. All timber, stumps, orand 
debris shall be disposed of in accordance with 201.03. Excavation shall include the construction 
and subsequent removal of all necessary bracing, shoring, sheeting, and cribbing. Excavation 
shall also include all pumping, bailing, and draining. 
 
 The Contractor shall notify the Engineer a sufficient time before beginning the 
excavation so that measurements may be taken of the undisturbed ground. 
 
 Where necessary for safety, tThe excavation shall be shored or braced in accordance 
with State and local safety requirementsstandards. Excavation and related work shall be 
performed such that no portion of the wall is endangered by subsequent operations. 
 
 Where excavation for the wall requires is adjacent to a traveled way, the method for 
shoring, sheeting, or bracing, the methodexcavation opening shall be shown on the working 
drawings. Excavation operations shall not begin untilapproved before beginning the excavation. 
The Contractor receives notice thatshall submit 5 copies of drawings in accordance with 206.09 
showing details of the working drawings are approvedproposed method of excavation protection. 
 
 After the excavation for theeach wall location has been performed, the Contractor shall 
notify the Engineer. The material beneath the leveling pad shall be compacted in accordance 
with 203. Concrete for the leveling pad shall not be placed until the Engineer has approved the 
depth of the excavation and the foundation material. The leveling pad shall be in accordance 
with 731.07. 
 
 All sheeting and bracing shall be removed as the backfilling progresses. 
 
 All material for backfill shall be subject to approval and shall be free from large or 
frozen lumps, wood, or other undesirable material. All backfill shall be compacted in accordance 
with 203. 
 
 731.09 Wall Erection 
 Concrete face panels shall be handled by means of a lifting device set into the upper edge 
of each panelthe panels. Panels shall be placed in successive horizontal lifts in the sequence 
shown on the plans as backfill placement proceeds. As backfill material is placed behind the 
panels, the panels shall be maintained in vertical position by means of temporary wooden 
wedges placed in the joint at the junction of the 2 adjacent panels on the external side of the 
wall. External bracing will be required for the initial lift. 
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 Panels shall be stored on blocking to minimize contact with the ground or being covered 
by standing water. Panels placed in contact with the ground or covered by standing water shall 
have face discoloration removed by means of a chemical wash. Panels shall be stored on 
blocking to minimize contact with the ground or being covered by standing water. 
 
 Plumbness, vertical tolerances, and horizontal alignment tolerances shall not exceed 3/4 
in. (19 mm) aswhen measured with a 10 ft (3 m) straightedge. The maximum allowable offset in 
panel joints shall be 3/4 in. (19 mm). For a wall of over 10 ft (3 m) height, the overall plumbness 
from top to bottom of the wall shall not exceed 0.05 in./ft (4 mm/m) of wall height. 
 
 For aesthetic considerations and to make differential settlement unnoticeable, the panels 
shall be erected such that the horizontal site line is discontinuous at every other panel. This shall 
be accomplished by starting erection with the lower panel level of each wall by alternating full-
height and half-height panels. Panels above the lowest level shall be of a uniform size, except as 
required to top out the wall, to be in accordance with the plan elevations. 
 
 The Contractor shall perform the necessary work to verify that the foundation is at the 
correct elevation, that the wall is constructed to the correct alignment, and that the work is in 
accordance with the specified tolerances. The checking of alignments and tolerances shall 
include verifying that the plumbness of the face panels is in accordance with 731.10 over the 
entire height of the wall. Alignment shall be checked at each layer of panels after the backfill 
behind the panels has been compacted, and the results shall be recorded. 
 
 The connections of the ground reinforcement to the panels shall be in 2 elevations for full 
height panels. The connections shall not be more than 30 in. (760 mm) vertically apart. To 
prevent out-of-plane rotation, full height face panels shall be connected to the ground 
reinforcement on at least 3 different points in 2 different planes. However, a preapproved system 
utilizing a horizontal stabilizing leg to prevent rotation shall require only ground reinforcement 
attachments in 1 plane. Partial size panels shall have 3 different connection points, but only 1 
plane shall be attached to the ground reinforcement. Panels located at the top of the wall shall 
not be attached to the coping or traffic barrier. 
 
 Ground reinforcement shall be placed normal to the face of the wall, unless otherwise 
shown on the plans or as directed. Prior to placement of the ground reinforcementreinforcing 
strips, backfill shall be compacted in accordance with 731.1110. 
 
 731.10 Joint Spacers and Joint Covering for Wall Panels 
 Horizontal and vertical joint spacers shall be provided between adjacent face panels to 
prevent concrete-to-concrete contact and chipping if differential settlement occurs. Panels 
without an uninterrupted vertical joint shall have a minimum joint thickness of 3/4 in. (19 mm). 
Joint covering shall be provided and attached to the rear face of the panels.  
 
 731.1011 Backfill Placement 
 Backfill placement shall closely follow erection of each course of panels and ground 
reinforcement. All sheeting and bracing shall be removed as the backfilling progresses. Backfill 
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shall be placed so as to avoid damage or disturbance to the wall materials or misalignment of 
the concrete face panels. All material for backfill shall be subject to approval and shall be free 
from lumps, wood, or other undesirable material. Wall materials that become damaged or 
disturbed during backfill placement shall be removed and replaced or corrected as directed. All 
misalignment or distortion of the concrete face panels due to placement of backfill outside the 
limits described herein shall be corrected as directed. 
 
 The work shall also include B borrow backfilling above a theoretical 1:1 slope behind the 
ground reinforcement asin accordance with the details shown on the plans. 
 
 B borrow and No. 4 size Sstructure backfill shall be compacted to 95% of the maximum 
dry density in accordance with AASHTO T 99. Compaction equipment shall be in accordance 
with 409.03(d). Density of the B borrow and No. 4 size structure backfill compacted aggregate 
will be determined in accordance with 203.24(b). Compaction equipment shall be in accordance 
with 409.03(d). For all other structure backfill materialIf No. 8 backfill materials are used, 
compaction shall consist of 4 passes with a vibratory roller and 1 pass with the same roller in 
static mode. TheA vibratory roller shall be equipped with a variable amplitude system, and a 
speed control device. It shall, and have a minimum vibration frequency of 1000 vibrations per 
min. A roller in accordance with 409.03(d)4 may be used. All displacement or rutting of the 
aggregate shall be repaired prior to placing subsequent material. 
 
 The maximum loose lift thickness shall not exceed 8 in. (200 mm). However, except that 
lifts within 3 ft (0.9 m) offrom the wall or closer shall not exceed 5 in. (125 mm) in loose 
thickness. This lift thickness shall be decreased if necessary, to obtain the specified density. 
 
 Compaction within 3 ft (0.9 m) of the back face of the concrete face panels shall be 
achieved by means of a minimum of 5 passes with a lightweight mechanical tamper, roller, or an 
alternative vibratory system. 
 
 At the end of each day's operation, the last level of backfill shall be sloped away from the 
wall units. Surfaceconcrete face panels. In addition, surface runoff from adjacent areas shall not 
be permitted to enter the wall construction site. 
 
 Subsurface drainage for the pavement section shall be underdrains for MSE walls and 
shall be as shown on the plans. 
 
 Cutting or altering of the basic structural section of ground reinforcement at the site will 
be prohibited, unless the cutting is preplanned and detailed on the approved workingdesign 
drawings. Cutting shall only be considered only if adequate additional ground reinforcement is 
provided to produce the required strength shown in the approved calculations. If the ground 
reinforcementgrid or strip is shortened in the field, the cut ends shall be covered with a 
galvanized paint or bitumastic 50 coal tar to prevent corrosion of the metal. 
 
 731.1112 Method of Measurement 
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 The measurement of Cconcrete face panels and wall erection will be based onmeasured 
by the square foot (square meter) of area contained within the neat line limits of the wall surface 
areaenvelope shown on the plans and not that of the wall system supplier. 
 
 The cConcrete leveling pad will be measured by the linear foot (meter). Common 
excavation will be measured by the cubic yard (cubic meter) in accordance with 203.27. to the 
neat lines shown on the plans. Structure backfill and B borrow will be measured in accordance 
with 211.09 to the neat lines shown on the plans. Unsuitable foundation materials, if found, will 
be measured in accordance with 211.09. Geotextile materials if used in accordance with 731.05 
will not be measured. 
 
 The measurement of concrete face panels, and wall erection will be based on the neat 
line limits of the wall envelope as shown on the plans. The wall envelope limits will be 
considered to be the vertical distance from the top of the leveling pad to the top of the coping, 
and the horizontal distance from the beginning to the end of the leveling pad. 
 
 Precast or cast-in-place concrete coping will not be measured. Drainage of the backfill 
including piping, aggregates, or and geotextile materials will not be measured. 
 
 731.12 Stockpiled Concrete Face Panels 
 Partial payment will be made for panels and ground reinforcement stockpiled on the 
project site or at the Contractor's approved storage location. Partial payment will be based on 
the delivered cost of the wall panels, as verified by invoices that include freight charges. The 
Contractor shall furnish the invoices and type A certification. The partial payment will not 
exceed 75% of the contract unit price for concrete face panels. Prior to construction, the 
Engineer will verify that the panels are in accordance with 731.05(a). 
 
 731.13 Basis of Payment 
 The accepted quantities of Cconcrete face panels will be paid for at the contract unit 
price per square foot (square meter). Walland wall erection will be paid for at the contract unit 
price per square foot (square meter). The cConcrete leveling pad, complete and in place, will be 
paid for at the contract unit price per linear foot (meter) for leveling pad. Common excavation 
will be paid for at the contract unit price per cubic yard (cubic meter) in accordance with 
203.28. to the neat lines shown on the plans. Structure backfill and B borrow will be paid for at 
the contract unit price per cubic yard (cubic meter) in accordance with 211.10. Unsuitable 
foundation materials will be paid for in accordance with 211.10. 
 
 Payment will be made under: 
 
  Pay Item Pay Unit Symbol 
 
  Face Panels, Concrete ......................................................................... SFT (m2) 
  Leveling Pad, Concrete .......................................................................... LFT (m) 
  Wall Erection ....................................................................................... SFT (m2) 
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 The cost of designing the wall system, services including the testing laboratory, certified 
testing personnel, and the testing and inspection of the concrete panels shall be included in the 
cost of concrete face panels, concrete. 
 
 The cost of all mechanically stabilized earth wall materials including concrete face 
panels, ground reinforcement, tie strips, fasteners, joint materials, precast or cast-in-place 
concrete coping, repair or replacement of face panels damaged or removed due to backfill 
placement, and incidentals shall be included in the cost of concrete face panels, concrete. 
 
 The cost of all labor and materials required to prepare the wall foundation, place the 
ground reinforcement, and erect the concrete face panels shall be included in the cost of wall 
erection. 
 
 The cost of labor and materials required to provide for the drainage of the backfill 
including piping, aggregates, orand geotextile materials shall be included in the cost of concrete 
face panels, concrete. 
 
 The cost of refilling and refinishing of the core holes from verification coring shall be 
included in the cost of concrete face panels, concrete. 
 
 The cost of performing the laboratory tests by an approved geotechnical laboratory for 
structurale backfill or ACBF slag shall be included in the cost of the pay items in this section. 
 
 The cost of all labor and materials for required geotextile materials, used, shall be 
included in the cost of the pay items in this section. 
 
 The cost of cutting, altering, orand recoating of the ground reinforcement at the site shall 
be included in the cost of wall erection. 
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The Standard Specifications are revised as follows: 
 
SECTION 901, AFTER LINE 608, INSERT AS FOLLOWS: 
 901.09 Blank (reserved for Item 01B on this Agenda) 
 
 901.10 Components of MSE Retaining Walls 
 
  (a) PCC Components 
 
   1. Face Panels 
 Precast concrete face panels shall be produced from a source listed in the Department’s 
List of Certified Precast Concrete Producers, in accordance with ITM 813. Concrete shall have 
a compressive strength equal to or greater than 4000 psi (27.5 MPa) at 28 days. 
 
 The target water cementitious ratio for the concrete mix design shall not exceed 0.435. 
The cement content and target water cementitious ratio of the concrete mix design shall be 
sufficient to obtain the specified minimum 28-day compressive strength. Approved air entraining 
admixture and chemical admixture Type A, B, C, D, or E may be used. 
 
 Ground-reinforcement connection hardware and reinforcing-bar lifting devices shall be 
set in place and secured prior to beginning casting, in accordance with the dimensions and 
tolerances shown on the working drawings. 
 
    a. Production Control Testing and Inspection 
 The manufacturer shall provide for all testing and inspection services during each day’s 
production of the panels. The frequency of production control testing shall be based on a lot of 
50 panels, or fraction thereof, for each day’s production. Sampling and testing of the plastic 
concrete shall be in accordance with 505.01, or the ASTM equivalent. A minimum of 1 water 
cementitious ratio, and slump, air content, and relative yield tests shall be run per production 
lot, per day. A minimum of two 6 in. by 12 in. (150 mm by 300 mm) cylinders shall be cast per 
day’s production lot for compressive strength determination. Cylinders shall be cured in the 
same manner as the panels they represent. Relative yield, air content, and slump of the concrete 
shall be in accordance with 702.05. Compressive strength shall be determined in accordance 
with AASHTO T 22 or ASTM C 39, with lot acceptance based on the average of 2 cylinders 
tested at an age no greater than 28 days. Panels shall not be shipped until the compressive 
strength meets or exceeds the 28 day requirement. 
 
 If the cylinder-test results do not satisfy the requirements described herein, and 
additional cylinders for testing are not available, the manufacturer may core the panels. The 
wall manufacturer shall randomly select 2 panels from the lot for coring in accordance with 
AASHTO T 24 or ASTM C 42. The wall manufacturer shall obtain 1 core on the backside of each 
panel with a device that produces uniform test samples without coring completely through the 
panel. Coring shall not be located within 6 in. (150 mm) of the panel fasteners or the edges of 
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the panels, and shall avoid the panel's reinforcing steel. The wall manufacturer shall fill the core 
holes with equivalent concrete materials or rapid setting patch materials, and trowel to produce 
a smooth finish. Excess material removed during troweling shall not be reused. If rapid setting 
patch material is used, mixing and curing shall be in accordance with the manufacturer's 
recommendations. Compressive strength testing shall be performed on the cores. If the average 
strength-test results from the cores satisfy or exceed the requirements described herein, the 
production lot panels may be shipped. 
 
    b. Casting 
 The panels shall be cast on a flat area, with the front face of the form at the bottom, and 
the back face at the upper part. Tie strip guides shall be set on the rear face. The concrete in 
each unit shall be placed without interruption and shall be consolidated as necessary to prevent 
the formation of segregation or cleavage planes. Clear form oil from 1 manufacturer shall be 
used throughout the casting operation. 
 
    c. Curing 
 The panels shall be cured for a sufficient length of time such that the concrete develops 
the specified compressive strength. 
 
    d. Removal of Forms 
 The forms shall remain in place until they can be removed without damage to the unit. 
 
    e. Concrete Finish 
 The concrete surface for the front panel face shall have a surface finish produced from 
contact with the form. The rear face of the panel shall be screeded to eliminate open pockets of 
aggregate and surface distortions in excess of 1/4 in. (6 mm). 
 
    f. Tolerances 
 All panels shall be manufactured within the tolerances as follows: 
 
     (1). Panel Dimensions 
 Lateral position of tie strips shall be within 1 in. (25 mm). All other dimensions shall be 
within 3/16 in. (5 mm). 
 
     (2). Panel Squareness 
 Squareness, as determined by the difference between the 2 diagonals, shall not exceed 
1/2 in. (13 mm). 
 
     (3). Panel-Surface Finish 
 Surface defects on smooth formed surfaces measured on a length of 5 ft (1.5 m) shall not 
exceed 1/8 in. (3 mm). Surface defects on textured finished surfaces measured on a length of 5 ft 
(1.5 m) shall not exceed 5/16 in. (5 mm). 
 
    g. Compressive Strength Verification  



 Item No. 01A  01/20/11 (2010 SS)(contd.) 
 Mr. Strain 
 Date: 02/17/11 
 
REVISION TO STANDARD SPECIFICATIONS       (OLD BUSINESS ITEM) 
SECTION 901 – PCC MATERIALS 
901.10 COMPONENTS OF MSE RETAINING WALLS     (CONTINUED) 
 

30 

 Verification of the panels’ compressive strengths will be conducted by the Engineer. The 
frequency of verification testing will be 1 test for every 750 panels per manufacturer with a 
minimum of 1 test per contract. One panel will be randomly selected and 2 locations will be 
selected for coring. The Contractor shall obtain two 4 in. (100-mm) cores on the backside of the 
panel without coring completely through the panel, in the presence of the Engineer. The 
Contractor shall refill the core holes with rapid setting patch materials and trowel to produce a 
smooth finish. Excess material removed during troweling shall not be reused. Mixing and curing 
of the patching materials shall be in accordance with the manufacturer’s recommendations. 
 
 The Engineer will test the cores in accordance with AASHTO T 24. The verification-test 
results will be averaged and shall be in accordance with 901.10(a)1a. If the initial verification-
test results do not satisfy the requirements described herein, the Engineer will randomly select 2 
different panels for additional verification testing. If the additional verification tests satisfy the 
requirements described herein, no further action is required. If the test results still do not satisfy 
the requirements described herein, installation of panels shall cease and the Engineer will 
conduct an investigation. Panels manufactured on the same dates as the panels cored for 
verification tests that have already been installed will be considered and adjudicated as a failed 
material in accordance with 105.03. The Engineer will conduct verification testing until 3 
consecutive dates of production satisfy the strength requirements described herein. The 
Contractor or wall manufacturer shall make arrangements so that panels from 3 consecutive 
dates of production are accessible for coring. Installation of panels may resume once acceptable 
verification testing results are achieved. 
 
    h. Rejection 
 Units shall be subject to rejection due to their failure to be in accordance with the 
requirements specified above. The following defects may result in rejection. 
 
     (1) Defects which indicate imperfect molding. 
 
     (2) Defects which indicate honeycombed or open-texture concrete. 
 
     (3) Defects in the physical characteristics of the concrete, such as broken 

or chipped concrete, or color variations or dunnage marks on the front 
face due to excessive form oil or other reasons. 

 
 The Engineer will determine whether spalled, honeycombed, chipped, or otherwise 
defective concrete shall be repaired or be cause for rejection. Repair of concrete, if permitted, 
shall be completed in a manner which is acceptable to the Engineer. Repair to concrete surfaces 
that are to be exposed to view after completion of construction shall be subject to approval. 
 
    i. Marking 
 The place and date of manufacture, and production-lot number shall be shown on the 
rear face of each panel. 
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    j. Handling, Storage, and Shipping 
 All panels shall be handled, stored, and shipped so as to eliminate the danger of 
chipping, cracks, fractures, or excessive bending stresses. Panels in storage shall be supported 
on blocking located immediately adjacent to tie strips to avoid bending the tie strips. 
 
   2. Coping 
 The coping may be precast or cast-in-place. 
 
  (b) Joint Spacers and Joint Covering 
 The horizontal and vertical joint spacers shall include compression blocks, pins, or other 
manufacturer-recommended materials to provide a uniform joint. 
 
 The joint cover shall be either a non-woven needle-punch polyester geotextile or a woven 
monofilament polypropylene. The joint cover shall be attached to the rear face of the panels with 
a manufacturer-recommended adhesive. 
 
 A letter certifying that the joint spacers and joint cover adhesive material supplied is in 
accordance with the manufacturer’s recommendations shall be provided prior to use of the 
materials. 
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The Standard Specifications are revised as follows: 
 
SECTION 910, LINE 470, DELETE AND INSERT AS FOLLOWS: 
 910.07 Blank.Steel Components of MSE Retaining Walls 
 
  (a) Backing Mats, Clevis Connector, Connector Bar, and Wire Facing 
 
   1. Backing Mats 
 Backing mats shall be smooth steel welded wire reinforcement in accordance with 
910.01(b)5. Galvanization, if required, shall be in accordance with ASTM A 123, coating grade 
55, or ASTM B 695, class 55. The Engineer will test samples in accordance with ASTM A 185. 
 
   2. Clevis Connector 
 Clevis connectors, if used, shall be attached to the alignment templates using the bars 
provided with the forms. The vertical and horizontal alignment of the connectors shall be +1/8 
in. (+3 mm). The holes inside the loops shall be free of all concrete and debris, loose or 
otherwise. 
 
 The clevis connector shall be fabricated of cold-drawn steel wire in accordance with 
ASTM A 82, and welded in accordance with ASTM A 884. Loops shall be galvanized in 
accordance with ASTM A 153 class B-3, ASTM A 123, coating grade 55, or ASTM B 695 class 
55. 
 
 A type A certification in accordance with 916 shall be furnished for the clevis connector. 
The results of the tension, bend, and coating adhesion tests, and measurements of coating 
thickness and average weight of the coating, shall be included on the certification for the clevis 
connector. 
 
   3. Connector Bar 
 The connector bar, if used, shall be fabricated of cold-drawn steel wire in accordance 
with ASTM A 884, and galvanized, if so shown on the plans, in accordance with ASTM A 123, 
coating grade 55, or ASTM B 695 class 55. 
 
 A type A certification in accordance with 916 shall be furnished for the connector bars. 
The results of the coating adhesion test and the measurements of coating thickness, average 
weight of the coating, and coating flexibility, shall be included on the certification for the 
connector bar. 
 
   4. Wire Facing 
 Wire facing shall be smooth steel WWR in accordance with 910.01(b)5. Galvanization, if 
required, shall be in accordance with ASTM A 123, coating grade 55, or ASTM B 695, class 55. 
All wire-facing shall be handled, stored, and shipped so as to eliminate the danger of excessive 
bending stresses. The Engineer will test samples in accordance with ASTM A 185. 
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  (b) Ground Reinforcement 
 The ground reinforcement shall be either a deformed steel strip or a welded-wire grid. 
The grid or strip used shall be consistent with that used in the pullout test and shall be consistent 
throughout the project. 
 
 The grid shall consist of not less than 2 longitudinal wires, perpendicular to the wall, 
welded to equally-spaced cross ribs capable of developing passive pressure with the fill. The 
deformed strip shall be of constant width. The strip thickness shall vary only from the 
undeformed section to the deformed section as required to produce the pullout resistance. 
 
 The face-panel edges shall be configured to conceal the joints. All horizontal and vertical 
joints shall be covered with a joint cover to prevent backfill leakage while passing water. 
 
 Ground-reinforcement units shall be hot rolled from bars to the required shape and 
dimensions. Physical and mechanical properties of the units shall be in accordance with ASTM 
A 572 Grade 65 (A 572M Grade 450). Tie strips shall be shop fabricated with hot-rolled steel in 
accordance with the minimum requirements of ASTM A 570 Grade 50 (A 709M Grade 345). 
Galvanization for ground-reinforcing units and tie strips shall be in accordance with ASTM A 
123, coating grade 85 or ASTM B 695 class 80. All ground-reinforcement units and tie strips will 
be inspected to ensure that they are true to size and free from defects which can impair their 
strength and durability. 
 
 A type A certification in accordance with 916 shall be furnished for ground 
reinforcement prior to use of the materials.  The results of the yield strength, coating thickness, 
and coating adhesion tests shall be shown on the certification. 
 
  (c) Fasteners 
 Fasteners shall consist of 1/2 in. (13 mm) diameter, bolts, nuts, and washers and shall 
otherwise be in accordance with 910.02(f)1 with the exception that the hardware shall be coated 
in accordance with ASTM A 153, class C or ASTM B 695, class 55. 
 
 The supplier shall provide a certificate of compliance with all requirements for high 
strength bolts, nuts, and washers used in the assembly of MSE retaining walls.  The certification, 
in addition to complying with the applicable requirements of 916, shall include the lot number 
and heat number on the shipping package and indicate when or where all testing was performed. 
 
  (d) Alignment Pins 
 The rods used to align the face panels during construction shall be 3/4 in. (19 mm) 
diameter and 12 in. (300 mm) in length. The rods shall be mild steel, polyvinyl chloride, or 
fiberglass. A type C certification in accordance with 916 shall be furnished for the alignment 
pins. 
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: As part of incorporating the retaining wall recurring special 
provisions in the 2012 spec book the structure backfill section needs some additions as a result.  
 
 
 
 
PROPOSED SOLUTION: Incorporate the appropriate language from the 731-R-202 RSP into the 
211 and 901 sections respectively. 
 
 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 211.03.1, 901.09 
 
APPLICABLE STANDARD DRAWINGS: None 
 
APPLICABLE DESIGN MANUAL SECTION: Ch 68 
 
APPLICABLE SECTION OF GIFE:None 
 
APPLICABLE RECURRING SPECIAL PROVISIONS: 731-R-202 
 
 
 
Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, 
Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 2-3339 
 
Date: January 24, 2011 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT?INDOT Retaining Wall Committee 
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(The Standards Committee has approved changes that shown  
highlighted in gray on December 17, 2009 meeting.) 

 
 
 
The Standard Specifications are revised as follows: 
 
SECTION 211, BEGIN LINE 112, DELETE AND INSERT AS FOLLOWS: 
  (c) Type 3 
 
   1.  This shall consist of structure backfill in accordance with 904.05, except only 

nominal size aggregates 1 in., 1/2 in., No. 4 or No. 30, or coarse aggregate 
No. 5, No. 8, No. 9, No. 11, or No. 12 shall be used. No slag other than 
ACBF will be permitted. 

 
 A type A certification in accordance with 916 for the additional structure-backfill testing 
described below shall be furnished to the Engineer prior to use. An approved geotechnical 
laboratory shall be used to perform the tests. One copy of all test results shall also be furnished 
to the Department’s Office of Geotechnical Services. 
 
 Structure backfill for all retaining walls shall be in accordance with the following 
criteria: 
 

Property Criteria Test Method 
pH 5 < pH < 10 AASHTO T 289 
Organic Content 1 % max. AASHTO T 267 
Resistivity, min. 3000 Ω · cm  AASHTO T 288 
Permeability, min. 30 ft/day (9 m/day)  AASHTO T 215 

 
The gradation shall be run on the material used in the permeability test. Testing for permeability 
shall be performed on the sample of the material compacted to 95% in accordance with 
AASHTO T 99, method C or D. All of the tests listed above shall be run a minimum of once per 
calendar year per source. 
 
 In addition to the criteria above, structure backfill for use in MSE, steel bin-type, cut-
wall, and temporary wire-faced retaining wall systems shall also be in accordance with the 
following criteria: 
 

Property Criteria Test Method 
Chlorides < 100 ppm AASHTO T 291 
Sulfates < 200 ppm AASHTO T 290 
Resistivity, min. 3000 Ω · cm  AASHTO T 288 
Internal friction angle, φ 34° minimum AASHTO T 236* or T 297* 

   * under consolidated-drained conditions 
 



 Item No. 01B  01/20/11 (2010 SS)(contd.) 
 Mr. Strain 
 Date: 02/17/11 
 
REVISION TO STANDARD SPECIFICATIONS        (OLD BUSINESS ITEM) 
SECTION 211 – B BORROW AND STRUCTURE BACKFILL 
211.03.1 STRUCTURE BACKFILL TYPES                (CONTINUED) 
 

37 

 
If the minimum resistivity exceeds 5000 Ω · cm, the requirement for the testing of chlorides and 
sulfates may be waived. The resistivity shall be tested at 100% saturation. All of the tests listed 
above shall be run a minimum of once per calendar year per source. 
 
 For MSE, concrete block, or wire-faced retaining walls, testing for φ shall be performed 
on the portion that passes the No. 8 (2.36 mm) sieve, using a sample of the material compacted 
to 95% in accordance with AASHTO T 99, method C or D. Testing for φ is not required if 80% of 
the materials do not pass the No. 4 (4.75 mm) sieve. 
 
  (d) Type 4 
 
   1. Rremovable flowable backfill in accordance with 213. 
 
  (e) Type 5 
 
   1. Nnon-removable flowable backfill in accordance with 213. 
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The Standard Specifications are revised as follows: 
 
SECTION 901, AFTER LINE 608, INSERT AS FOLLOWS: 
 901.09 Air Cooled Blast Furnace Slag for Retaining Walls 
 If ACBF or coarse aggregate is used, and soil, B borrow, structural backfill, or coarse 
aggregate is to be placed above the ACBF or  coarse aggregate, a single layer of geotextile shall 
be placed on top of the ACBF or coarse aggregate in accordance with 616.11. A type C 
certification in accordance with 916 for the geotextile materials shall be furnished to the 
Engineer prior to use. 
 
 ACBF shall be in accordance with the pH, chlorides, sulfates, organic content, resistivity, 
and permeability requirements of structure backfill as listed in 211.07.  It shall also be in 
accordance with ITM 212. Total sulfides shall also be determined in accordance with EPA 
376.1, using the 100-mL pH water samples obtained during the ITM 212 test, and shall not 
exceed 400 ppm. The ACBF shall have a maximum corrosion rate as follows if tested in 
accordance with ASTM G 59. 
 
  (a) Zinc corrosion rate, first 2 years ..........................................15 µm/yr/side 
  (b) Zinc corrosion rate, to depletion ............................................4 µm/yr/side 
  (c) Carbon-steel corrosion rate ..................................................12 µm/yr/side 
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: Desire to include the longstanding retaining wall recurring special 
provisions for steel bin walls in the 2012 spec book.  
 
 
 
 
PROPOSED SOLUTION: Incorporate the steel bin wall RSP in the 2012 spec book and delete the 
RSP. 
 
 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 733, 910.08 
 
APPLICABLE STANDARD DRAWINGS: None 
 
APPLICABLE DESIGN MANUAL SECTION: Ch 68 
 
APPLICABLE SECTION OF GIFE: None 
 
APPLICABLE RECURRING SPECIAL PROVISIONS: 732-R-433 
 
 
 
Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, 
Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 2-3339 
 
Date: January 24, 2011 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT?INDOT Retaining Wall Committee 
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(Changes shown as: deletion – strikethrough and addition – underlined.) 

 
 

732-R-433 METAL BIN-TYPE RETAINING WALLS 
 

(Revised 02-16-06) 
 
The Standard Specifications are revised as follows: 
 
SECTION 732733, BEGIN LINE 1, INSERT AS FOLLOWS: 
 

SECTION 732733 -- METALSTEEL BIN-TYPE RETAINING WALL 
 
 732733.01 Description 
 This work shall consist of furnishing materials and placement of metalsteel bin-type 
retaining walls in accordance with 105.03. 
 

MATERIALS 
 
 732733.02 Materials 
 The Contractor shall make arrangements to purchase the materials described herein, 
including the wall units and all necessary incidentals.Materials shall be in accordance with the 
following: 
 
  Fasteners ................................................................................910.02(g)1 
  Steel Bin-Type Retaining Wall Units......................................910.08 
  Structure Backfill ...................................................................211.03.1, *904.05 
  * Slag will not be allowed 
 
 Structure backfill shall have a minimum resistivity of 3000 Ω cm at 100% saturation 
when tested in accordance with AASHTO T 288. The pH of the backfill material shall be in the 
range of 5 to 10 as determined in accordance with AASHTO T 289. The maximum soluble salt 
content of the backfill material shall not exceed 100 ppm chlorides and 200 ppm sulfates as 
determined in accordance with AASHTO T 291 and AASHTO T 290, respectively. If the 
minimum resistivity exceeds 5000 Ω cm at 100% saturation, the requirement of testing for 
chlorides and sulfates may be waived. 
 
  (a) Metal Bin-Type Retaining Walls 
 Metal bin-type retaining walls shall consist of adjoining closed face cells filled with 
structure backfill to form a gravity type retaining structure. The cells are constructed of sturdy 
lightweight, steel members that are bolted together. The necessary bolts and appurtenances shall 
be furnished for complete assembly of the units into a continuous closed face wall of connected 
bins. 
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 The units in the wall shall be in accordance with the dimensions shown on the plans. The 
units shall present a uniform workmanlike appearance when assembled. The base metal shall be 
no less than 16 gage. 
 
 The base metal sheets shall be galvanized on both sides by means of the hot-dip process 
in accordance with ASTM A 123 and the minimum zinc coating thickness shall be 2 oz/sq ft (610 
g/m2). All metal sheets will be inspected to ensure that they are true to size and free from defects, 
which may impair their strength and durability. 
 
 A type A certification in accordance with 916 for the bin-wall shall be furnished prior to 
use. One copy of all test results performed by the Contractor, which are necessary to 
demonstrate compliance with the specifications, shall be furnished to the Engineer. 
 
 (b)Backfill MaterialBackfill materials used infor the bin-wall sections shall be structure 
backfill, type 3, in accordance with 211. 
 
 A type A certification in accordance with 916 for structure backfill shall be furnished 
prior to use. One copy of all test results performed by the Contractor, which are necessary to 
demonstrate compliance with the specifications, shall be furnished to the Engineer. 
 

CONSTRUCTION REQUIREMENTS 
 
 732733.03 General 
 All units shall be so fabricated such that units of the same nominal size shall be fully 
interchangeable. No dDrilling, punching, or drifting to correct defects in manufacture will not be 
permitted. All units having improperly punched Each unit with unauthorized holes shall be 
replaced with no additional payment. The ends of all stringers and spacers shall be bolted to 
corner columns by means of connecting channels. 
 
 The proper curvature for the face of a wall constructed on a curve shall be obtained 
throughby the use of shorter stringers in the front or rear panels of retaining walls as shown on 
the plans or as otherwise directed. 
 
 The wall height and depth may be varied. Two or more designs of retaining wall 
designswalls may be incorporated in the same wall by the use of standard split columns to make 
the connection on the step back. 
 
 732733.04 Foundation Preparation 
 The foundation for the structure shall be graded level for the bin-walls or as shown on 
the plans. Prior to wall construction, the foundation, if not in rock, shall be compacted in 
accordance with 203. The base of the wall excavation shall be proofrolled with a vibratory roller 
weighing notno less than 10 t (9 Mg), or with other approved compacting equipment. If 
unsuitable foundation material is encountered, it shall be removed and replaced with B borrow 
in accordance with 211.02 and compacted in accordance with 211.04. 
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 732733.05 Retaining Wall Excavation 
 Retaining wall excavation shall be in accordance with 731.08. 
 
  This work shall consist of the excavation of material whose removal is necessary for 
the construction of the bin-type retaining walls in accordance with the plans, the requirements 
herein, or as directed. Excavation shall include the construction and subsequent removal of all 
necessary bracing, shoring, sheeting, cribbing, and all pumping, bailing, and draining. 
 
 Prior to starting excavation operations at the wall site, clearing and grubbing shall be in 
accordance with 201.03. The Contractor shall clear and grub the area to the excavation in 
accordance with the limits shown on the plans. All timber, stumps, and debris shall be disposed 
of in accordance with 201.03. 
 
 The Contractor shall notify the Engineer a sufficient time before beginning the 
excavation so that measurements may be taken of the undisturbed ground. 
 
 Where necessary for safety, the excavation shall be shored or braced in accordance with 
State and local safety standards. Excavation and related work shall be performed such that no 
portion of the wall is endangered by subsequent operations. 
 
 Where excavation for the wall is adjacent to a traveled way, the method for shoring, 
sheeting, or bracing the excavation opening shall be approved before beginning the excavation. 
The Contractor shall submit five copies of drawings in accordance with 206.09 showing details 
of the proposed method of excavation protection. 
 
 After the excavation for each wall location has been performed, the Contractor shall 
notify the Engineer. 
 
 All material for backfill shall be subject to approval and shall be free from large or 
frozen lumps, wood, or other undesirable material. All backfill shall be compacted in accordance 
with 203. 
 
 732733.06 Backfill Placement 
 The fill materialfilling for the interior of the bin and behind the wall shall be structure 
backfill placed in layers not to exceed 6 in. (150 mmm) in thickness. Backfilling behind the wall 
shall progress with the filling of the bins and shall not be carried ahead of the interior bins. 
Existing slopes, which are shaped so as to cause a wedge action in the backfill, shall be benched 
before backfilling. 
 
 Structure backfill shall be compacted to 95% of the maximum dry density in accordance 
with AASHTO T 99. Compaction equipment shall be in accordance with 409.03(d). Density of 
the compacted backfill will be determined in accordance with 203.24(b).The moisture content of 
the backfill material prior to and during compaction shall be uniformly distributed throughout 
each layer. Backfill material shall have placement moisture content between optimum and -3 
percentage points of the optimum moisture content. Backfill material with placement moisture 
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content in excess of the optimum moisture content shall be removed and reworked until the 
moisture content is uniformly acceptable through the entire lift. 
 
 Compaction within 3 ft (0.91 m) of the back face of the binsbin-walls shall be achieved by 
means of a minimum of 3three passes with a lightweight mechanical tamper, roller, or an 
alternative vibratory system. 
 
 Backfill placement shall otherwise be in accordance with 731.11. 
 
 At the end of each day’s operation, the last level of backfill shall be sloped away from the 
bin-walls. In addition, surface runoff from adjacent areas shall not be permitted to enter the wall 
construction site. 
 
 732733.07 Method of Measurement 
 This workThe measurement of steel bin walls will be measured bybased on the square 
foot (square meter) of facial area for each design heightcontained within the neat line limits of 
the wall envelope shown on the plans and not thatthickness of the wall system suppliercomplete 
in place and accepted. Common excavation will be measured by the cubic yard (cubic meter) in 
accordance with 203.27 to the neat lines shown on the plans. Structure backfill will be measured 
in accordance with 211.09. Unsuitable foundation materials, if found, will be measured in 
accordance with 211.09. 
 
 732733.08 Basis of Payment 
 This work will be paid for at the contract unit price per square foot (square meter) for 
binwall, steel.bin-walls. Common excavation will be paid for at the contract unit price per cubic 
yard (cubic meter) in accordance with 203.28. Structure to the neat lines shown on the plans. 
The structure backfill will be paid for at the contract unit price per cubic foot (cubic meter) in 
accordance with 211.10. Unsuitable foundation materials will be paid for in accordance with 
211.10. 
 
 Payment will be made under: 
 
  Pay Item Pay Unit Symbol 
 
  Binwall, SteelBin-Walls, Metal ............................................................ SFT (m2) 
 
 The cost of furnishing, handling, and installing the steelmetal units, including all 
materials, bolts, and appurtenances; necessary excavation and structure backfill testing; and all 
labor, equipment, all necessary incidentals, or replacement of steelany metal units with 
unauthorized holes, or those damaged and replaced during construction shall be included in the 
cost of the pay itembin-walls. 
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SECTION 910, AFTER LINE 556, INSERT AS FOLLOWS: 
 910.08 Steel Bin-Type Retaining-Wall Units 
 Wall units shall consist of adjoining closed-face cells filled with structure backfill to form 
a gravity-type retaining structure. The cells shall be constructed of members in accordance with 
AASHTO M 218 (M 218M) that are bolted together. The necessary bolts and appurtenances 
shall be furnished for complete assembly of the units into a continuous closed-face wall of 
connected bins. 
 
 Working drawings shall be submitted in accordance with 105.02. 
 
 The units shall present a uniform workmanlike appearance once assembled. The base 
metal shall be not less than 16 gage (1.6 mm). 
 
 The steel sheets shall be galvanized on both sides in accordance with ASTM A 123, 
coating grade 85. All sheets will be inspected to ensure that they are true to size and free from 
defects, which may impair their strength and durability. 
 
 A type A certification in accordance with 916 for the bin-wall sheets shall be furnished 
prior to use. The results of the steel yield strength and coating adhesion tests, and measurement 
of the coating thickness, shall be shown on the certification. 
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Motion: 
Second: 
Ayes: 
Nays: 
 

Action: 

      Passed as Submitted 
      Passed as Revised 
      Withdrawn  
 

Standard Specifications Sections 
affected: 
 
SECTION 700 pg 652; 910.08 pg 829.  
 
Recurring Special Provision affected: 
 

732-R-433 METAL BIN-TYPE RETAINING 
WALLS 

 
Standard Sheets affected: 
 

NONE 
 
Design Manual Sections affected: 
 

CHAPTER 68 
 
GIFE Sections cross-references: 
 

NONE 

      20   Standard Specifications Book 
      Revise Pay Items List 
 

      Create RSP (No.     ) 
      Effective      Letting 
      RSP Sunset Date:       
 

      Revise RSP (No.     ) 
      Effective      Letting 
      RSP Sunset Date:       
 

Standard Drawing Effective       
      Create RPD (No.      ) 
      Effective      Letting 
      Technical Advisory 
 

GIFE Update Req’d.? Y     N     
By       Addition or       Revision 
 

Frequency Manual Update Req’d? Y   N    
By       Addition or       Revision 
 

Received FHWA Approval?       
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: Desire to include the retaining wall recurring special provision for 
cut walls in the 2012 spec book.  
 
 
 
 
PROPOSED SOLUTION: Incorporate the cut wall RSP in the 2012 spec book and delete the RSP. 
 
 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 734 
 
APPLICABLE STANDARD DRAWINGS: None 
 
APPLICABLE DESIGN MANUAL SECTION: Ch 68 
 
APPLICABLE SECTION OF GIFE:None 
 
APPLICABLE RECURRING SPECIAL PROVISIONS:734-R-566 
 
 
 
Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, 
Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 2-3339 
 
Date: January 24, 2011 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT?INDOT Retaining Wall Committee 
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734-R-566 PERMANENT EARTH RETENTION SYSTEM FOR CUT-WALL APPLICATION 
 

(Adopted 08-20-09) 
 

The Standard Specifications are revised as follows: 
 
SECTION 734, BEGIN LINE 1, INSERT AS FOLLOWS: 

SECTION 734 - PERMANENT EARTH RETENTION SYSTEM FOR CUT-WALL 
APPLICATION 

 
 734.01 Description 
 This work shall consist of designing and constructing a permanent earth retention system 
utilizing a cut-wall application in accordance with 105.03. Cut-wall applications refer to a class 
of earth retention systems in which construction of the system is performed from the top of the 
wall to the base utilizing either externally or internally stabilized elements or a combination of 
both. Geotechnical Engineering Circular No. 2 – Earth Retaining Systems, Report No. FHWA-
SA-96-038 provides further discussion of cut-wall applications. 
 

MATERIALS 
 

 734.02 Materials Contractor Design Requirements 
Materials shall be in accordance with the following: 

 
 Geotextile Under Riprap ..............................................................918.02 
 Pneumatically Placed Mortar ...........................................................708 
 Prestressing Strand................................................................ 910.01(b)7 
 Reinforcing Bars ................................................................................703 
 Steel H Piles..................................................................................915.02 
 Steel Pipe Piles .............................................................................915.01 
 Steel Sheet Piling ..........................................................................910.21 
 Steel Welded Wire Reinforcement, Smooth and 
  Deformed................................................................................910.01 
 Structural Concrete ...........................................................................702 
 Structural Steel .............................................................................910.02 

 
 Structure backfill material used in the work described herein shall be in accordance with 
211.  
 

Drainage pipe shall be underdrain pipe in accordance with 715.02(d). 
 

CONSTRUCTION REQUIREMENTS 
 



 Item No. 01D  01/20/11 (2010 SS)(contd.) 
 Mr. Strain 
 Date: 02/17/11 
 
REVISION TO STANDARD SPECIFICATIONS       (OLD BUSINESS ITEM) 
SECTION 734 – PERMANENT EARTH RETENTION SYSTEM FOR CUT-WALL APPLICATION 
 

49 

 734.03 General Requirements 
 Excavation and embankment shall be in accordance with 203. 
 
 Welding shall be in accordance with 711.32. 
 
 734.04 Contractor Design Requirements 
 The permanent earth retention system utilizing a cut-wall application shall be designed 
by a professional engineer having experience in the design of at least 3 completed permanent 
earth retention systems involving cut-wall applications. The permanent earth retention system 
shall be designed using the procedure described in the AASHTO LRFD Bridge Design 
Specifications, or in the FHWA report 0-IF-03-017, Soil Nail Walls. The required partial safety 
factors or allowable strength factors for Service Load Design, SLD, and load and resistance 
factors for Load and Resistance Factor Design, LRFD, shall be in accordance with the above-
referenced publications. The minimum factor of safety for SLD global stability or minimum 
required LRFD global stability shall be in accordance with the above-referenced publications, 
unless specified otherwise. Structural design of an individual wall element not addressed in the 
FHWA report shall be designed in accordance with the AASHTO specifications. Geometric data 
and design criteria including shear strength parameters and unit weights for soil and rock, 
corrosion protection, internal and external drainage requirements, horizontal and vertical 
alignment of the wall, and all known site and construction constraints, wall facing, and facing 
architectural requirements shall be as shown on the plans. 
 
  (a) Design Calculations 
 Design calculations shall include, but not be limited to, the following: 
 
   1.  A written summary report which describes the overall design. 
 
   2.  Applicable code requirements and design references. 
 
   3.  Design cross-section geometry including soil and rock strata and location, 

magnitude and direction of design slope, external surcharge loads, and 
piezometric levels with the most critical slip surface shown along with the 
minimum calculated SLD factor of safety for global stability or minimum 
required LRFD global stability soil resistance to load ratio. 

 
   4.  Design criteria including the undrained and drained shear strength 

parameters and unit weights for soil and rock. 
 
   5.  Unit bond resistances for externally and internally stabilized elements. 
 
   6.  Partial safety factors and strength factors for SLD or load and resistance 

factors for LRFD used in the design on the pullout resistance, surcharges, 
unit weights of soil and rock, and all materials proposed for the system 
including, but not limited to shotcrete, steel and concrete. 
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   7.  Seismic design acceleration coefficient. 
 
   8.  Design calculation sheets with the contract number, designation number, 

wall location and designation, date of preparation, initials of designer and 
checker, page number shown on each page, and an index page. 

 
   9.  Design notes including an explanation of all symbols and computer programs 

used in the design. 
 
   10. Structural design calculations for all temporary and permanent facing and 

facing connections, including consideration of flexural and shear strength of 
the facing and all externally stabilized elements, tensile strength of all 
headed studs, upper cantilever, minimum reinforcement ratio, mechanical 
splices, welds, built-up sections, and cover and splice requirements. 

 
  (b) Working Drawings 
 The limits of the wall and ground survey data shall be verified before preparing the 
drawings. Working drawings shall include all details, dimensions, quantities, ground profiles, 
cross sections necessary to construct the wall, and the following: 
 
   1.  A plan view of the wall identifying the following: 
 
    a. A reference centerline and elevation datum. 
 
    b. The offset from the construction centerline to the finished face of the wall 

at its base and at all changes in horizontal alignment. 
 
    c. Beginning and ending stations of the wall. 
 
    d. Right-of-way and permanent or temporary construction easement limits, 

location of all known active and abandoned existing utilities, adjacent 
structures, or other potential interferences. 

 
    e. The centerline of each drainage structure or drainage pipe behind, passing 

through, or passing under the wall. 
 
    f.  Limit of externally and internally stabilized elements. 
 
    g. Subsurface exploratory locations with appropriate reference base lines to 

fix the locations of the explorations relative to the wall. 
 
   2. An elevation view of the wall identifying the following: 
 
    a. The elevations at the top of the wall, at all horizontal and vertical break 

points, and at least every 30 ft (910 m) along the wall. 
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    b. Elevations at the base and top of the wall for casting the facing. 
 
    c. Beginning and ending stations of the wall. 
 
    d. The distance along the face of the wall to all steps in the base of the wall. 
 
    e. All externally and internally stabilized elements as well as vertical and 

horizontal spacing. 
 
    f. The location of drainage elements and permanent facing expansion and 

contraction joints along the wall length. 
 
    g. Existing and finished grade profiles, both behind and in front of the wall. 
 
   3.  Design parameters and applicable codes. 
 
   4.  General notes for constructing the wall including sequencing and all special 

construction requirements, such as dewatering, if required. 
 
   5.  Horizontal and vertical curve data affecting the wall and control points. 
 
   6.  Match lines or other details to relate the wall stationing to centerline 

stationing. 
 
   7.  A listing of the summary of quantities on the elevation drawing of each wall 

showing estimated square feetyards (square meters) of exposed wall face 
areas and other pay items. 

 
   8.  Typical sections including staged excavation elevations, wall elements, and 

corrosion protection details. 
 
   9.  Typical details of production and test anchors or nails defining the 

orientation and dimensional relationships of the unbonded and bonded 
lengths. 

 
   10. Details, dimensions, and schedules for all externally and internally stabilized 

elements, reinforcing bars, steel welded wire reinforcement, bearing plates, 
headed studs, and attachment devices for pneumatically placed mortar, cast-
in-place, or prefabricated facings. 

 
   11. Details and dimensions for appurtenances such as barriers, coping, drainage 

gutters, and fences. 
 
   12. Details for constructing the wall around drainage facilities. 
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   13. Details for terminating the wall and adjacent slope construction. 
 
   14. Facing finishes, color and architectural treatment requirements for 

permanent facing elements. 
 
  (c) Submittals 
 The Contractor shall submit working drawings and design calculations and working 
drawings as described herein and in accordance with 105.02. The calculations and drawings 
shall be signed and sealed by a professional engineer.  
 
 At least 30 calendar days before the start of the wall construction, the Contractor shall 
submit a quality control plan, QCP, for approval. The QCP shall include, but not be limited to, 
personnel qualifications, wall construction procedures and sequencing, a verification testing 
program, and a performance monitoring program. No wWork shall not begin until written notice 
has been received from the Engineer that the QCP has been accepted. 
 
   1. Personnel Qualifications 
 The field superintendent or field foreman shall have supervised the construction of a 
minimum of 3 completed walls of the same type as that submitted by the Contractor. 
 
   2. Verification Testing Program 
 The program shall include a verification testing program of all production and test 
anchors and nails. The program shall identify the test locations, the type of test, i.e., proof, 
performance, or pullout, testing procedures, acceptance criteria, and load and measuring 
devices to be used. 
 

MATERIALS 
 
 734.03 Materials 
 Materials shall be in accordance with the following: 
 
  Geotextile Under Riprap ........................................................918.02 
  Pneumatically Placed Mortar ................................................708 
  Reinforcing Bars ....................................................................703 
  Steel H Piles ...........................................................................915.02 
  Steel Pipe Piles .......................................................................915.01 
  Steel Sheet Piling ....................................................................910.21 
  Steel Welded Wire Reinforcement, Smooth and 
   Deformed..........................................................................910.01 
  Structural Concrete ................................................................702 
  Structural Steel .......................................................................910.02 
  Structure Backfill ...................................................................904.05 
  Uncoated 7 Wire Strand .........................................................910.01(b)7 
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 Drainage pipe shall be underdrain pipe in accordance with 715.02(d). 
 

CONSTRUCTION REQUIREMENTS 
 
 734.04 General Requirements 
 Excavation and embankment shall be in accordance with 203. 
 
 Welding shall be in accordance with 711.32. 
 
 734.053.  Performance Monitoring ProgramDuring Construction 
 The program shall identify points of monitoring interest, in accordance with 
Geotechnical Engineering Circular No. 2 – Earth Retaining Systems, Report No. FHWA-SA-96-
038, and the frequency of monitoring during and following construction of the wall. The 
program shall also include a baseline survey for points of monitoring interest. 
 
 During construction, tThe Contractor shall immediately notify the Engineer if 
indicationssigns of ground movement in the vicinity of the wall, increased size of old cracks, or 
separation of joints in structures, foundations, streets, or paved orand unpaved surfaces are 
observed. The Contractor shall monitor the performance of the wall and movements of buildings, 
roads, or other facilities within a distance of 3three times the excavation depth for the wall. If the 
Engineer determines that the movements exceed those anticipated for construction, the 
Contractor shall take corrective actions necessary to arrest the movement, or makeperform 
repairs. 
 
 Within 30 days after completion of the work, as-built drawings shall be submitted to the 
Engineer. Revised design calculations signed by the professional engineer shall be provided for 
all design changes made during the construction of the permanent earth retention system. 
 
 734. 0506 Performance RequirementsMonitoring After Construction 
 Performance monitoring by the Contractor shall be done during construction and for a 
period of 1one year from the date the Contractor has been relieved of further maintenance, as 
set out in the finalfollowing acceptance letter fromof the Departmentcontract. The Contractor 
shall post a warranty bond for the performance monitoring that occurstakes place after the 
Contractor has been relieved of further maintenancecontract is accepted. The Contractor shall 
make evaluations of the test and monitoring data and performance of the wall at the frequency 
defined in the approved performance monitoring program. The Contractor, if necessary during 
the monitoring period or as directed, shall immediately take steps to correct deficiencies in the 
capacities of individual elements or take other corrective measures which may be required to 
prevent damage or excessive movement of the wall and adjacent facilities. The Contractor shall 
submit all test and monitoring data to the Engineer on a weekly basis or as otherwise directed. 
 
 734. 0607 Method of Measurement 
 Cut wall will be measured by the square footyard (square meter) of exposed face area of 
wall above finished grade shown on the plans. 
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 734. 0708 Basis of Payment 
 The accepted quantities of cut wall will be paid for at the contract unit price per square 
footyard (square meter) for cut wall. 
 
 Payment will be made under 
 Pay Item     Pay Unit Symbol 
 
  Cut-Wall, No. ____ ....................................................................... SYS SFT (m2) 
 
 The costs of all professional services, labor, excavation, structure backfill, equipment, 
materials, tests, QCP, and incidentals necessary to design, construct, and monitor the wall 
including all drainage required by the wall design and all temporary construction facing or 
permanent facing, if applicable, and correction required by the wall design of deficiencies which 
may be required to prevent damage or excessive movement of the wall shall be included in the 
cost of this work. No additional payment will be made for the costs of providing and 
takingperforming corrective actions. 
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Motion: 
Second: 
Ayes: 
Nays: 
 

Action: 

      Passed as Submitted 
      Passed as Revised 
      Withdrawn  
 

Standard Specifications Sections 
affected: 
 

SECTION 700 pg 652. 
 
Recurring Special Provision affected: 
 

734-R-566 PERMANENT EARTH 
RETENTION SYSTEM FOR CUT-WALL 

APPLICATION  
 
Standard Sheets affected: 
 

NONE 
 
Design Manual Sections affected: 
 

CHAPTER 68 
 
GIFE Sections cross-references: 
 

NONE 
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: Desire to include a unique provision for temporary wire faced 
retaining wall in the 2012 spec book.  
 
 
 
 
PROPOSED SOLUTION: Incorporate the provision in the 2012 spec book. 
 
 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 735 
 
 
APPLICABLE STANDARD DRAWINGS: None 
 
 
APPLICABLE DESIGN MANUAL SECTION: Ch 68 
 
 
APPLICABLE SECTION OF GIFE: None 
 
 
APPLICABLE RECURRING SPECIAL PROVISIONS: None 
 
 
 
Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, 
Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 2-3339 
 
Date: January 24, 2011 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT?INDOT Retaining Wall Committee 
 
 
 
 



 Item No. 01E  01/20/11 (2010 SS) 
 Mr. Strain 
 Date: 02/17/11 
 
REVISION TO STANDARD SPECIFICATIONS       (OLD BUSINESS ITEM) 
SECTION 735 – TEMPORARY WIRE-FACED MECHANICALLY STABILIZED RETAINING WALLS 
 

57 

 
 
The Standard Specifications are revised as follows: 
 
SECTION 735, BEGIN LINE 1, INSERT AS FOLLOWS: 

SECTION 735 – TEMPORARY WIRE-FACED MECHANICALLY-STABILIZED-EARTH 
RETAINING WALLS 

 
 735.01 Description 
 This work shall consist of the design, furnishing materials, and placement of temporary 
wire-faced mechanically-stabilized-earth retaining walls in accordance with 105.03. 
 
 735.02 General Design Requirements 
 A temporary wire-faced MSE wall shall consist of wire facing elements, ground-
reinforcement elements mechanically connected to the wire facing elements, and a drainage 
system if required. Concrete face panels will be required for the lower course of the wall if 
shown on the plans. Ground reinforcement shall have sufficient strength, frictional resistance, 
and quantity as required by the design. 
 
 A temporary wire-faced MSE wall shall be constructed in accordance with the approved 
plans and panels working drawings based on the requirements herein. The recommendations of 
the wall-system supplier shall meet or exceed the minimum performance requirements included 
herein. 
 
 If appurtenances interfere with connecting ground reinforcement to face panels, back up 
panels shall be provided. 
 
 The top of the wire facing elements shall be at or above the top of the wall envelope 
shown on the plans. 
 
 The maximum dimensions for wire face panels shall be limited to 2 ft (0.6 m) vertical and 
8 ft (2.5 m) horizontal. 
 
 735.03 Design Criteria 
 The design life of the wall shall be 36 months. The minimum allowable yield stress for 
reinforcement shall be 65 ksi (450 MPa). The maximum allowable stress in the reduced section 
after sacrificial steel has been removed at the end of the design life shall be 0.55Fy for WWR. 
The maximum allowable stress may be increased to 0.77Fy if the design life does not exceed 36 
months. The reduced section of ground reinforcement shall be limited to the allowable stress 
shown above at the end of the 36-month design life. 
 
 The connections of the ground-reinforcing steel to the wire facing shall not be more than 
24 in. (600 mm) apart vertically. 
 
 The design shall otherwise be in accordance with 731.02 and 731.03. 
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 735.04 Submittals 
 The Contractor shall submit working drawings and design calculations in accordance 
with 105.02. Wall construction operations shall not begin until the Contractor receives written 
notice that the working drawings are approved. 
 
  (a) The working drawings shall include all details, dimensions, quantities and cross 

sections necessary to construct the wall. They shall include, but shall not be 
limited to, that listed in 731.04(a) and (b). 

 
  (b) Wire-facing details shall show all dimensions necessary to construct the element, 

all wire in the element, and the location of ground-reinforcing-system devices 
attached to the wire facing. 

 
MATERIALS 

 
 735.05 Materials 
 Materials shall be in accordance with the following: 
 
  Air-Cooled Blast-Furnace Slag ..............................................901.09 
  Alignment Pins .......................................................................910.09(c) 
  B Borrow ................................................................................211.02 
  Coarse Aggregate, Class A or Higher, Size No. 8 or 91 ........904 
  Components of MSE Retaining Walls ....................................901.10 
  Concrete Admixtures ..............................................................912.03 
  Concrete, Class A ...................................................................702 
  Fine Aggregate, Size No. 23 ...................................................904 
  Fly Ash ...................................................................................901.02 
  Geotextile ...............................................................................913.18 
  Geotextile for Underdrains ....................................................913.19 
  Joint Spacers and Joint Covering ..........................................901.10 
  PCC Components ...................................................................901.10 
  Portland Cement ....................................................................901.01(b) 
  Rapid Set Patching Materials ................................................901.07 
  Reinforcing Bars ....................................................................910.01 
  Steel Components ...................................................................910.08 
  Steel Welded Wire Reinforcement, Smooth ............................910.01(b)5 
  Water ......................................................................................913.01 
 
 Backfill material used in the temporary wire-faced MSE-wall volume shall be structure 
backfill, type 3 in accordance with 211 with the exception that nominal size aggregate No. 30 
shall not be used. 
 
 All retention fabric or filter cloth shall be geotextile for use with underdrains. 
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The Contractor shall supply the MSE retaining wall components described above, 
including wire facing, concrete face panels, retaining strips or mesh, tie strips, fasteners, earth-
retention materials, drainage system components, and all necessary incidentals, through a 
manufacturer shown on the Department’s list of approved retaining wall systems. 
 

CONSTRUCTION REQUIREMENTS 
 
 735.06 General Requirements 
 Foundation preparation shall be in accordance with 731.07. Retaining-wall excavation 
shall be in accordance with 731.08. 
 
 735.07 Wall Erection 
 The wall-system components shall be constructed in accordance with the wall-system 
supplier’s recommendations and construction manual. 
 
 The Contractor shall perform the necessary work to verify that the foundation is at the 
correct elevation, that the wall is constructed to the correct alignment, and that the work is in 
accordance with the specified tolerances. 
 
 Ground reinforcement shall be placed normal to the face of the wall, unless otherwise 
shown on the plans or as directed. Prior to placement of the ground reinforcement, backfill shall 
be placed and compacted in accordance with 731.11. 
 
 Where shown on the plans, backing mats shall be placed behind the wire facing. 
 
 Where shown on the plans, galvanized screens with openings not exceeding ½ in. (13 
mm) shall be placed behind the wire facing to retain the earth. 
 
 735.08 Method of Measurement 
 The measurement of temporary wire-facing and temporary wall erection will be based on 
the square foot (square meter) of area contained within the neat line limits of the wall envelope 
shown on the plans and not that of the wall system supplier. 
 
 Common excavation will be measured in accordance with 203.27.  Structure backfill and 
B borrow will be measured in accordance with 211.09. Unsuitable foundation materials, if 
found, will be measured in accordance with 211.09. Geotextile materials will not be measured. 
 
 Drainage of the backfill including piping, aggregates, and geotextile materials will not be 
measured. 
 
 735.09 Basis of Payment 
 The accepted quantities of temporary wire-facing and temporary wall erection will be 
paid for at the contract unit price per square foot (square meter). Common excavation will be 
paid for in accordance with 203.28.  Structure backfill and B borrow will be paid for in 
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accordance with 211.10. Unsuitable foundation materials will be paid for in accordance with 
211.10. 
 
 Payment will be made under: 
 
  Pay Item Pay-Unit Symbol 
 
  Temporary Wire Facing ....................................................................... SFT (m2) 
  Temporary Wall Erection ..................................................................... SFT (m2) 
  
 The cost of all MSE retaining wall components including wire facing elements, concrete 
face panels, ground reinforcing, tie strips, fasteners, soil retention materials, repair or 
replacement of wire facing elements damaged or removed due to backfill placement, and 
incidentals shall be included in the cost of temporary wire facing. 
 
 The cost of all labor and materials required to prepare the wall foundation, to place the 
ground reinforcement, and to erect the concrete face panels shall be included in the cost of 
temporary wall erection. 
 
 The cost of labor and materials required to provide for the drainage of the backfill 
including piping, aggregates, or geotextile materials shall be included in the cost of temporary 
wire-facing. 
 
 The cost of performing the laboratory tests by an approved geotechnical laboratory for 
structure backfill or ACBF slag shall be included in the cost of the pay items in this section. 
 
 The cost of all labor and materials for geotextile materials used shall be included in the 
cost of the pay items in this section. 
 
 The cost of cutting, altering, and recoating of the ground reinforcement at the site shall 
be included in the cost of temporary wall erection. 
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Second: 
Ayes: 
Nays: 
 

Action: 

      Passed as Submitted 
      Passed as Revised 
      Withdrawn  
 

Standard Specifications Sections 
affected: 
 

SECTION 700 pg 652. 
 
Recurring Special Provision affected: 
 

NONE 
 
Standard Sheets affected: 
 

NONE 
 
Design Manual Sections affected: 
 

CHAPTER 68 
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: The Department does not have a material specification for geogrid 
used with modular block walls.  
 
 
 
 
PROPOSED SOLUTION: Incorporate the attached geogrid material specification in the 2012 spec 
book. 
 
 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 918.05 
 
APPLICABLE STANDARD DRAWINGS: None 
 
APPLICABLE DESIGN MANUAL SECTION: Ch 68 
 
APPLICABLE SECTION OF GIFE: None 
 
APPLICABLE RECURRING SPECIAL PROVISIONS: None 
 
 
 
Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, 
Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 2-3339 
 
Date: January 24, 2011 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT?INDOT Retaining Wall Committee 
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The Standard Specifications are revised as follows: 
 
SECTION 918, AFTER LINE 118, INSERT AS FOLLOWS: 
  (c) Type III Geogrid for Modular Block Walls 
 

PROPERTY TEST METHOD UNIT VALUE 
Open Area COE CWD 2215 percent 50 < % < 80 
Ultimate Strength, MD, min. ASTM D 6637 lb/ft (N/m) 1500 (21,890)* 
Long Term Design Strength,  
Allowable, LTDS-MD, min. GRI-GG4 lb/ft (N/m) 1000 (14,600)** 

 
 * Minimum Average Roll Value: property value calculated as average minus 2 standard deviations. 
 

     ( )( )( )DIRCR

ult

RFRFRF
T

LTDS =  

 
  Where: 
 
    Tult = Ultimate strength 
    RFCR = Reduction factor for creep 
    RFID = Reduction factor for installation damage 
    RFD = Reduction factor for durability 
 
 ** Geogrid material shall be of high-density polyethylene, HDPE; polypropylene, PP; or polyester, PET, 

polymers. The minimum reduction factors are as follows: 
 
    RFCR = 2.6 for HDPE, 4.0 for PP, 1.6 for PET 
    RFID = 1.10 
    RFD = 1.10 
 
 Independent laboratory test results for creep test in accordance with ASTM D 5262 shall 
be submitted. Geogrid shall have an adequate open aperture to establish proper interlock 
between geogrid and backfill material. 
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Motion: 
Second: 
Ayes: 
Nays: 
 

Action: 

      Passed as Submitted 
      Passed as Revised 
      Withdrawn  
 

Standard Specifications Sections 
affected: 
 

918.05 pg 903. 
 
Recurring Special Provision 
affected: 
 

NONE 
 
Standard Sheets affected: 
 

NONE 
 
Design Manual Sections affected: 
 

NONE 
 
GIFE Sections cross-references: 
 

NONE 
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PROPOSAL TO STANDARDS COMMITTEE 
 
 

PROBLEM(S) ENCOUNTERED: The 707 precast prestressed structural member specification needs 
updating to better clarify curing requirements, acceptance testing, and other minor items.  
 
 
 
PROPOSED SOLUTION: Incorporate the proposed changes into the 707 specification section. 
 
 
 
 
APPLICABLE STANDARD SPECIFICATIONS: 707 
 
APPLICABLE STANDARD DRAWINGS: None 
 
APPLICABLE DESIGN MANUAL SECTION: None 
 
APPLICABLE SECTION OF GIFE: None 
 
APPLICABLE RECURRING SPECIAL PROVISIONS: None 
 
PAY ITEMS AFFECTED: None 
 
 
 
Submitted By: Greg Pankow 
 
Title: State Construction Engineer 
 
Organization: INDOT 
 
Phone Number: 2-5502 
 
Date: January 24, 2011 
 
 
 
APPLICABLE SUB-COMMITTEE ENDORSEMENT: An ad hoc committee consisting of Charles 
Bersch, Bob Dahman, Dave Hamilton, Tommy Nantung, Greg Pankow, Jim Reilman, Perry 
White, and Tony Zander were involved with the proposed changes.  Industry was also provided 
an opportunity to comment.  All comments received were considered for inclusion. 
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 Changes that are shown highlighted in gray have been approved 

 by the Standard Committee on November 20, 2008 and on June 18, 2009 
 
 

The Standard Specifications are revised as follows: 
 
SECTION 707, BEGIN LINE 1, DELETE AND INSERT AS FOLLOWS: 

SECTION 707 – PRECAST AND PRECAST PRESTRESSED CONCRETE 
STRUCTURAL MEMBERS 

 
 707.01 Description 
 This work shall consist of the fabricationng, furnishing, and installationing of reinforced 
precast or precast prestressed concrete structural members or, if specified, concrete deck panels 
cast outside the structure, transported to, and incorporated into the structure, or precast 
prestressed concrete structural members having a design 28-day concrete compressive strength, 
f’c, of up to and including 8000 psi (55.2 MPA), all in accordance with 105.03.  
 10 
 707.02 Materials 
 Materials shall be in accordance with the following: 
 
  Admixtures for Concrete ........................................................912.03 
  Backer Rod .............................................................................906.02(b) 
  Coarse Aggregates, Class A or Higher, Size No. 91* ............904 
  Concrete Curing Materials .....................................................912 
  Concrete Sealers .....................................................................909.09, 909.10 
  Elastomeric Bearings .............................................................915.04 
  Fine Aggregates, Size No. 23 .................................................904 20 
  Fly Ash ...................................................................................901.02 
  Ground Granulated Blast Furnace Slag ................................901.03 
  PCC Sealer/Healer .................................................................901.06 
  Portland Cement .....................................................................901.01(b) 
  Prestressing Strand .................................................................910.01(b)7 
  Reinforcing Bars ....................................................................910.01 
  Silica Fume .............................................................................901.04 
  Uncoated 7 Wire Strand .........................................................910.01(b)7 
  * Maximum size coarse aggregate shall be equal to 2/3 of the spacing between 
   individual reinforcing bars, bundles of bars, prestressing strands, or post-tensioning ducts. 30 
 
 Structural steel for steel intermediate diaphragms shall be in accordance with 910.02(a) 
and shall be galvanized in accordance with ASTM A 123 after cutting, bending, and welding. 
Bolts for steel intermediate diaphragms shall be 7/8 in. (22 mm) and in accordance with 
910.02(f), except they shall be type 1. All bolts, nuts, washers, and similar threaded fasteners 
shall be galvanized in accordance with ASTM A 123 or may be mechanically zinc coated in 
accordance with ASTM B 695, class 50. 

http://www.in.gov/dot/div/contracts/standards/sc/2008/nov/SC_ApprovedMinutes081120.pdf�
http://www.in.gov/dot/div/contracts/standards/sc/2009/jun/SC_Approved%20Minutes%20090618.pdf�
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 Tensioning rods and steel plates used with adjacent prestressed-concrete box beams shall 
be in accordance with ASTM A 706, Grade 36 (A 706M, Grade 250). Nuts used with such 40 
tensioning rods shall be heavy hex in accordance with ASTM A 563 (A 563M). Grout used with 
such beams shall be non-shrink in accordance with ASTM C 1107. 
 
 707.03 General Requirements 
 All precast non-prestressed structural members shall be manufactured by a Department 
Certified Precast Concrete Producer in accordance with ITM 813. SAll precast prestressed 
structural members including, but not limited to, concrete deck panels, box-beams, I-beams, U-
beams, and bulb-T beams shall be manufactured in a Department approved plant in accordance 
with ITM 814. Dimensions and design requirements for structural members shall be as shown on 
the plans. Lengths and dimension tolerances shall be as shown on the plans or as otherwise 50 
specified. 
 
 A beam whose dimensions exceed the tolerances shown on the plans will be rejected. A 
beam which is to include a field attached curb shall have curb reinforcement located 
longitudinally within 3/4 in. (20 mm) of the locations shown on the plans. 
 
 Structural steel diaphragms shall be fabricated and erected in accordance with 711. Steel 
diaphragms shall include all connection angles, plates, and associated hardware required for a 
complete installation. The Contractor shall replace, re-galvanize, or repair all damaged 
galvanized material at the discretion of the Engineer. 60 
 

CONSTRUCTION REQUIREMENTS 
 
 707.03 General Requirements 
 Dimensions and design requirements for structural members shall be as shown on the plans. 
Lengths and dimension tolerances shall be as shown on the plans or as otherwise specified. A 
beam which is to include a field attached curb shall have curb reinforcement located 
longitudinally within 3/4 in. (20 mm) of the locations shown on the plans. If detailed drawings 
are not included in the plans, shopworking drawings shall be submitted for approval in 
accordance with 105.02. Certified mill test reports shall be furnished for all high tensileuncoated 70 
7 wire strands. Fabrication shall not begin until the shop drawings are approved. 
 
 Where temperature requirements are specified herein, the Contractor shall provide the 
Department with written verification that the temperature requirements have been met. 
 
 Where temperature requirements are specified herein, the Contractor shall provide the 
Department with written verification that the temperature requirements have been met. 
 
 Prior to the beginning of fabrication, a prefabrication meeting shall be held at the 
fabrication facility or another agreed upon location. The meeting shall be conducted by the 80 
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fabricatorContractor and attended by the fabricator’s production supervisor and quality control 
inspector, and the Engineer. The fabricatorContractor shall take notes of the meeting and 
distribute copies to all attending parties within five5 days of the date of the meeting. Items to be 
discussed at the meeting shall include a minimum of: fabrication and shipping schedule 
including hours of operation; line of communication between fabricatorContractor and Engineer; 
material test reports; shopworking drawings; special fabrication methods; fabrication hold points 
for inspection; final inspection and acceptance of materials; method of shipment. The 
requirement to hold prefabrication meetings may be waived by the Department, if the 
Department so chooses. 
 90 
 A type A field office in accordance with 628 shall be provided at any facility that 
fabricates precast prestressed structural members for the Department’s exclusive use. In lieu of 
a field office, a work area and the following items in accordance with 628 for the exclusive use 
by the Department shall be provided on the property where the structural members are being 
fabricated. 
 
  (a) office desktop 
  (b) office chair 
  (c) broadband internet service 
  (d) telephone 100 
  (e) fax machine 
  (f) copier 
  (g) filling cabinet. 
 
 Where temperature requirements are specified herein, the fabricator shall provide the 
Department with written verification that the temperature requirements have been met. 
 

CONSTRUCTION REQUIREMENTS 
 
 707.04 Steel and Concrete Requirements 110 
 
  (a) Reinforcing Bars 
 A tight coat of concrete grout extending 1/2 in. maximum from the top of precast and 
precast prestressed concrete structural members will be permitted to remain on reinforcing bars 
extending from precast and precast prestressed structural members. All loose and flaky material 
on these reinforcing bars shall be removed. Lap splices shall be in accordance with 703.06. In 
lieu of tying, reinforcing bars may be welded in accordance with 703.06. 
 
  (b) Prestressing Strands 
 Uncoated 7 wire strands shall be used as prestressing strands. The splicing of straight 120 
prestressing strands is acceptable provided that the location of the splice does not occur within a 
concrete structural member. Splicing of draped strands is not allowed. Spliced prestressing 
strands shall have the same twist or lap. For single strand tensioning, slippage of the splices 
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should be considered in computing the elongation. For multiple strand tensioning, either all of 
the strands shall be spliced or not more than 10% of the strands. If all of the strands are spliced 
the average splice slippage shall be considered in computing the elongation. If 10% or less of the 
strands are spliced, no slippage allowance shall be required. 
 
 Wire breaks will be permitted to remain on the prestressed concrete casting bed as 
follows: 130 
 

Number of Strands in Bed Wire Breaks 
19 or Ffewer 0 
20 through 39 1 
40 through 59 2 
60 or Mmore 3 

 
 The ends of each permitted wire break shall be tied to the strand. If more than the 
permissible number of wire breaks appears in a particular strand pattern, or if more than one1 
broken wire appears in an individual strand, such strands shall be removed and replaced. 
 
 The tolerance for the center of gravity for a prestressing strand group shall be ± 1/4 in. (± 
6 mm). The tolerance for the longitudinal position of handling devices shall be ± 6 in. (± 150 
mm). 
 140 
  (c) Concrete 
 Concrete shall be air entrained and in accordance with the applicable requirements of 
702.05. The concrete shall have a minimum temperature of 50°F (10°C) and a maximum 
temperature of 90°F (32°C) at the time of placement. CWhen a chemical admixture types A, D, 
F, or G is used, it shall be used in combination with an air entraining admixture. A high range 
water reducing, HRWR, or high range water reducing retarding, HRWRR, admixture system 
shallmay be used. Chemical admixture types B, C, and E will only be permitted only allowed 
with prior written permission. Admixtures, other than air-entraining admixtures, shall not be 
used with air-entrained cement. Air-entraining cement will not be permitted. The cement content 
of the mixed concrete shall be sufficient to obtain the specified minimum 28-day compressive 150 
strength. The total of portland cement and other cementitious materials shall be a minimum of 
564 lbs/cu yd (335 kg/m3) and shall not exceed 800 lbs/cu yd (475 kg/m3). Silica fume may be 
added in an amount not to exceed 5% of the total cementitious material. Slump shall be no less 
than 2 in. (50 mm) nor more than 5 in. (125 mm) for concrete without chemical admixtures or 
concrete containing chemical admixture types A and D. 
 
 When a type A, D, or E admixture is not used, or if a type B or C chemical admixture is 
used, slump shall be no less than 1 in. (25 mm) or more than 3 in. (75 mm). When concrete 
admixtures type A, D, or E is used, slump shall be no less than 2 in. (50 mm) or more than 5 in. 
(125 mm). When Cconcrete containing admixture type F, G, or admixture systems is used, the 160 
concrete shall have a slump no less than 3 in. (75 mm) nor more than 78 in. (175200 mm). The 
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amount of time from mixing to placement and consolidation shall be a maximum of 30 min. The 
concrete shall not be retempered with additional amounts of chemical admixture types F or G 
after the initial mixing has been completed. 
 
   1. Cold Weather Concrete 
 Cold weather concrete shall be in accordance with 702.11 except that two minimum-
maximum recording-type thermometers shall be provided in the enclosure. 
 
   2. Hot Weather Concrete 170 
 When it is necessary to fabricate concrete structural members during times of hot weather 
the mix water may be chilled or an appropriate amount of ice may be added to the concrete mix 
in order to produce concrete of the temperature specified herein. 
 
   3. Acceptance Testing 
 Acceptance of precast and precast prestressed structural members will be based on tests for 
slump, air content, and compressive strength. All slump, air content, and compressive strength 
tests shall be performed in the presence of the Engineer. Compressive strength shall be obtained 
from test cylinders described herein. The 28-day compressive strength shall be equal to or 
greater than the specified concrete compressive strength. Test cylinders for acceptance shall be 180 
molded and field cured in accordance with ASTM C 31 and tested in accordance with ASTM C 
39. The fabricator shall make a minimum of two 6 in. dia. by 12 in. test cylinders per member 
cast. The fabricator may elect to make additional cylinders for acceptance testing prior to 28 
days. The 28 day compressive strength of the concrete for each structural member will be 
determined by the average strength of two cylinders representing that member. The strength of 
any individual cylinder for a member shall not be lower than 95% of the specified concrete 
compressive strength. The fabricator may elect to make and test additional cylinders for 
acceptance at an earlier age in lieu of the 28 day requirement. All slump, air content, and 
compressive strength tests shall be performed in the presence of the Engineer. Slump and air 
content measurements shall be obtained each time cylinders are made. Compressive strengths of 190 
the structural members shall be determined from cylinder sets described herein. The 28-day 
compressive strength shall be equal to or greater than the specified concrete compressive 
strength. The compressive strength of the concrete for each structural member will be 
determined from the average strength of the cylinder set representing that member. No 
individual strength within a cylinder set representing a structural member shall be less than 90% 
of the specified concrete compressive strength. 
 
 All molds, facilities, labor, and materials necessary to prepare, and cure, and test the test 
specimens cylinder sets shall be furnished. 
 200 
    a. Cylinder Set 
 A cylinder set shall consist of at least 3 cylinders obtained from 3 separate batches or 
loads of concrete used in casting a structural member. The batches or loads to be sampled may 
be as directed by the Engineer. All cylinders for acceptance shall be 6 in. diameter by 12 in., 
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molded and field cured in accordance with ASTM C 31. The Contractor may make additional 
cylinder sets for use in acceptance testing. 
 
 All cylinders shall be identified by use of Department-marked cylinder identification tags 
which are inserted a maximum of 3/8 in. (10 mm) into the top of each freshly molded cylinder. 
The cylinder number, a unique structural member identification number, temperature, air 210 
content, and slump of the concrete represented by each cylinder shall be referenced to the 
numbers on these cylinder identification tags and provided to the Engineer by the end of each 
day in which cylinders are cast. 
 
 Cylinders shall be stored as near as possible to the point of deposit of the concrete 
represented. All surfaces of the cylinders shall be protected from the elements in the same 
manner as the formed structural members. The cylinders shall be cured at the same temperature 
and moisture environment as the structural members. 
 
 Cylinders shall be in the moisture condition resulting from the selected curing treatment 220 
prior to testing. To meet these conditions, the cylinders shall be removed from the molds at the 
time the structural member is removed from the form work. Cylinders shall be tested in 
accordance with ASTM C 39. The Contractor shall have on file a certificate of calibration for 
the testing machine. All cylinders in a cylinder set, for a given age, shall be broken within the 
time tolerances shown in ASTM C 39. The Department will remove cylinder identification tags 
prior to the Contractor testing the cylinders. 
 
    b. Precast, Non-Prestressed Structural Members 
 When fabricating precast non-prestressed structural members, a minimum of 1cylinder 
set shall be made per member cast. The 28-day compressive strength of the concrete for each 230 
structural member will be determined by the average strength of the cylinder set representing 
that member. The fabricator may elect to make additional cylinder sets for use in acceptance 
testing prior to 28 days. 
 
    c. Precast, Prestressed Structural Members 
 A minimum of 2 cylinder sets shall be made for each structural member cast. One 
cylinder set shall be tested and used to determine when the precast prestressed structural 
member has met or exceeded the required strength for detensioning the prestressing bed.  If an 
additional cylinder set as described above has been made, the Contractor may test this set to 
determine if the required strength for detensioning of the prestressing bed has been met or 240 
exceeded, or if the required 28-day compressive strength has been met or exceeded prior to an 
age of 28 days. The Engineer will accept the results from the compression testing on the 
additional cylinder set, in place of either the detensioning strength test results, or the 28-day 
compressive strength test results, if the results equal or exceed the respective compressive 
strength requirements. If an additional cylinder set was not made, or if the additional cylinder 
set does not meet or exceed the 28-day compressive strength requirement, the remaining cylinder 
set shall be tested at 28 days of age to determine the acceptability of the structural members. 
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 Coring of precast prestressed structural members shall not be performed. Precast 
prestressed structural members that have been cored will not be accepted. Compressive strength 250 
results for cylinders that exceed 28 days in age or results from cylinders that do not have the 
Department-marked cylinder identification tag intact will result in the structural members not 
being accepted. 
 
  (d) Other Requirements 
 The fabricator shall control prestressing operations and shipment of structural members 
through the use of compressive strength test cylinders that are molded and field cured in 
accordance with ASTM C 31. 
 
 Precast concrete structural members which are not prestressed shall have a minimum 260 
compressive strength of 4500 psi (31 MPa) in 28 days. Precast prestressed structural members 
shall be in accordance with the following unless otherwise shown on the plans: 
 
   1.  Maximum water/cementitious ratio in pounds (kilograms) of water per pound 

(kilogram) of cementitious material shall be 0.420. 
 
   2.  Minimum 28-day compressive strength of concrete shall be 5000 psi (34.5 

MPa). 
 
   3.  Minimum compressive strength of concrete at time of prestressing shall be 270 

4000 psi (27.628 MPa). 
 
   4.  Initial tension of prestressing strands shall be as shown on the plans. 
 
 Inspection of the precast prestressed structural member during manufacture and checking 
and testing aggregates, cement, concrete, and steel specimens willshall be performed. All 
specimens shall be furnished without cost to the Department. Inspection, checking, and testing 
performed by the Department will not relieve the Contractor or the fabricator from performing 
their own quality control inspection, testing, and checking as necessary to maintain quality 
control over the manufacturing, handling, and curing procedure. A permanent record of the force 280 
applied to and measured elongation obtained for each prestressing strand and the identification of 
the strand and unitstructural member to which the record applies shall be provided. This record 
shall be certified that it accurately represents the force applied and measured elongation by the 
fabricator’s production supervisor and provided to the Engineer prior to shipment. 
 
 707.05 Forms 
 Structural members shall be manufactured in steel forms which are unyielding, smooth, 
mortar-tight, and of sufficient rigidity to prevent distortion due to pressure of the concrete. They 
shall be so designed that the finished concrete is in accordance with the required dimensions and 
contours. The design of the forms shall take into account the effect of vibration of the concrete as 290 
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it is placed. Forms shall be filleted or chamfered at all sharp corners and shall be given a bevel or 
draft at all projections to ensure easy removalin accordance with 702.13(a). Exposed edges of 
curbs shall be beveled or edged. Forms shall be set and maintained true to the lines designated 
until the concrete is sufficiently hardened or for periods hereinafter specified. Interiors of forms 
shall be treated with an approved formulated form coating which allows them to be released 
without adhering, discoloring, or otherwise damaging the concrete. Form coating materials shall 
not come in contact with either reinforcing bars or prestressing strands. 
 
 707.06 Placing and Finishing Cement Concrete 
 The temperature of the prestressing strands and forms shall be monitored between the 300 
time of the application of prestressing force and the placement of the concrete. During hot 
weather, approved means shall be undertaken to cool the prestressing strands and forms 
immediately prior to placement of the concrete. 
 
 When abutment anchorage set-ups where prestressing strands are anchored to abutments 
that are independent from the form, thermal adjustments shall be made if the temperature of the 
prestressing strands at the time of tensioning differs by more than 25°F (15°C) from the 
temperature of the concrete mixture during placement. This requirement will not apply to self-
stressing beds.  
 310 
 Void boxes, inserts, and attachments shall be securely fastened in order to maintain the 
proper position during concrete placement and consolidation. All voids shall have weep holes or 
otherwise be vented during beam production until after the initial concrete set, then sealed 
before the beams are shipped. 
 
 Concrete, during and immediately after depositing, shall be consolidated with vibrators 
and suitable spading tools. Vibration shall be applied at the point of deposit and in the area of 
freshly deposited concrete. The vibrators used may be internal, external, or a combination of 
both. Internal vibration shall be of sufficient duration and intensity to consolidate thoroughly, but 
shall not be continued so as to cause segregation. Vibration shall not be continued at any one1 320 
point so that localized areas of grout are formed. 
 
 The entire operation of depositing and consolidating the concrete shall be conducted so 
that the concrete will be smooth, dense, and free from any honeycomb or pockets of segregated 
aggregates. The concrete in each structural member shall be placed in one1 continuous 
operation. The outside vertical faces of faciafascia girdersstructural members and the exposed 
face and top of the curb section shall be finished in accordance with 702.21. 
 
 Voids in prestressed concrete box beams shall be vented during beam production until 
after the initial concrete set, then sealed before the beams are shipped. 330 
 
 The tops of all beams and the outside faces and bottom flanges of the fascia beams shall 
be sealed with an approved concrete sealer in accordance with 709. 
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 707.07 Removal of Forms and Curing 
 Side forms may be removed when no distortion, slump, or misalignment of the concrete 
will result. Precast members which are not prestressed shall remain on the bottom supporting 
forms for the span until the concrete has reached a strength of at least 2,000 psi (13.8 MPa) as 
evidenced by test cylinders made and cured in the same manner as the slab. 
 340 
 Curing shall be in a suitable enclosure to minimize heat and moisture loss and insulated 
blankets may be used. The concrete in the form shall be maintained at a minimum temperature of 
50°F (10°C) during the entire curing cycle. Curing for precast or precast prestressed structural 
members shall be done by wet curing without supplemental heat or by accelerated curing. 
During the period of initial set of the structural member and during the accelerated curing by 
radiant heat, the concrete shall be kept wet by the method outlined below for wet curing without 
supplemental heat. 
 
 Approval shall be obtained before curing is done by any means other than those outlined 
below. 350 
 
 Side forms may be removed when no distortion, slump, or misalignment of the concrete 
will result. Precast structural members which are not prestressed shall remain on the bottom 
supporting forms for the span until the concrete has reached a strength of at least 2,000 psi (13.8 
MPa) as evidenced by cylinders sets made and cured in the same manner as the slab. 
 
  (a) Wet Curing without Supplemental Heat 
 Curing may be done by wet curing or by accelerated curing. 
 
 When wet curing without supplemental heat is used, the exposed surfaces of the 360 
structural members shall be covered by two2 layers of wet burlap and the burlap shall be kept 
wet to ensure that free water is present at all times. In lieu of using wet burlap, the Contractor 
may propose an alternate method which provides a moist environment with free water being 
present at all times. The Contractor shall receive written approval from the Engineer prior to 
using the proposed alternate method. Additional curing of precast or precast prestressed 
unitsstructural members will not be required provided the minimum specified ultimate strength 
can be obtained. 
 
 In precast prestressed concrete structural members, wet curing without supplemental 
heat shall continue until such time as the compressive strength of the concrete reaches or 370 
exceeds the strength specified for transfer of prestress or detensioning. At this point wet curing is 
considered to have concluded. Detensioning shall be performed within 6 hours after wet curing 
has concluded. In precast non-prestressed structural members, wet curing without supplemental 
heat shall continue until such time as the compressive strength of the concrete reaches the 
strength specified for stripping of forms. 
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  (b) Accelerated Curing 
 When accelerated curing of the concrete is used, it shall be done by low pressure steam or 
radiant heat curing. Insulated blankets may be used to reduce heat and moisture loss subject to 380 
maintaining aA 50°F (10°C) minimum temperature. The heat shall always be applied at a 
controlled rate following the initial set of the concrete, and an effective method of retaining the 
heat and moisture in the concrete shall be used during the curing cycle. Radiant heat may be 
applied by means of pipes circulating steam, hot oil or hot water, or by electric heating elements. 
When steam is used, the jets shall be positioned so that they do not discharge directly on the 
concrete, forms, or cylinders. The steam shall be at 100% relative humidity to prevent loss of 
moisture and to provide moisture for proper hydration of the cement. 
 
 Curing shall be in a suitable enclosure to minimize heat and moisture loss. Except to 
maintain a minimum concrete temperature of 50°F (10°C), heat shall not be applied until the 390 
concrete has attained its initial set. The time of initial set may be determined by ASTM C 403. 
Once the penetration resistance, as performed in accordance with ASTM C 403, equals or 
exceeds 500 psi (3.5 MPa) accelerated curing may begin. When the initial set is not determined 
by ASTM C 403, the initial application of heat shall be from 2 toa minimum of 4 h after final 
concrete placement. IfWhen retarders are used and the initial set is not determined by ASTM C 
403, this time shall be increased to 4 toa minimum of 6 h after final concrete placement. Heat 
shall always be applied at a controlled rate following the initial set of the concrete, and an 
effective method of retaining the heat and moisture in the concrete shall be used during the 
entire curing cycle. 
 400 
 During the initial application of radiant heat or live steam, the ambient temperature 
within the curing shall increase at an average rate not exceeding 40°F/h (5°C/h) until the curing 
temperature is reached. Neither the maximum temperature within the enclosure nor the 
maximum temperature on the surface of the concrete shall  exceed 160°F (71°C). The maximum 
curing temperature shall be held until the concrete has reached the minimum required strength 
for moving precast and precast prestressed. In discontinuing the steam application, the air 
temperature inside the enclosure shall decrease at a rate not to exceed 70°F/h (20°C/h) until the 
temperature has reached 20°F (7°C)  above the  temperature of the air to which the member will 
be. Time and temperature recording thermometers shall be provided.and used to verify 
compliance with the stated heating and cooling rates. units. Detensioning should be 410 
accomplished immediately after accelerated curing has been discontinued, provided the member 
has met or exceeded the specified release strength. When multiple members are cast in the same 
bed, all members shall meet or exceed the specified release strength prior to detensioning. 
Additional curing of precast or precast prestressed units will not be required provided the 
minimum specified ultimate strength can be obtained. 
 
 During the initial application of radiant heat or live steam, the temperature measured in 
the concrete shall increase at an average rate not exceeding 36°F/h (20°C/h). The maximum 
concrete temperature shall not exceed 158°F (70°C). A minimum of 3 time and temperature 
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recording devices capable of recording temperatures in degrees Fahrenheit or Celsius at 420 
intervals not exceeding 15 minutes shall be provided throughout a contiguous form group and 
common heat source. The time and temperature recording devices shall be located at the 
portions of the contiguous form group likely to experience the maximum temperatures during 
curing. 
 
 The curing temperature shall be sustained until the concrete has reached the minimum 
required strength for detensioning the structural members. 
 
 As the application of heat is discontinued, the concrete temperature shall decrease at a 
rate not to exceed 50°F/h (28°C/h). When the concrete temperature has reached 40°F (22°C) or 430 
less above the ambient temperature outside the curing enclosure, accelerated curing is 
considered to have concluded. Detensioning shall be performed after accelerated curing has 
concluded, provided the compressive strength of the concrete in the structural member has met 
or exceeded the specified release strength. A thermometer shall be provided to monitor ambient 
air temperatures. This thermometer does not have to have recording capabilities. 
 
 The time and temperature recording devices shall be used to verify compliance with the 
heating and cooling rates contained herein. 
 
 When multiple structural members are cast in the same bed, all members shall meet or 440 
exceed the specified release strength prior to detensioning. Additional curing of precast or 
precast prestressed structural members will not be required provided the minimum specified 
ultimate strength can be obtained. 
 
 A grinder or other methods that induce minimal amounts of heat into the prestressing 
strand shall be used to cut off prestressing strands. The ends of the concrete structural member 
where prestressing strands have been cut to be flush with the end of the member shall be coated 
with bituminous mastic sealant in accordance with 907.11. All prestressing strands that are 
exposed and protrude from the end of the beam shall be protected from rusting by use of a spray, 
brush, or roller-applied rust-inhibiting paint or other material that is not considered detrimental 450 
to bonding with concrete. 
 
 Radiant heat may be applied by means of pipes circulating steam, hot oil or hot water, or 
by electric heating elements. When steam is used, the jets shall be positioned so that they do not 
discharge directly on the concrete, forms, or test cylinders. The steam shall be at 100% relative 
humidity to prevent loss of moisture and to provide moisture for proper hydration of the cement. 
 
 During the period of initial set of the member and during the accelerated curing by 
radiant heat, the concrete shall be kept wet by the method outlined above for wet curing. 
 460 
 Approval shall be obtained before curing is done by any means other than those outlined 
above. 
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 707.08 Handling and Shipping 
 Precast and precast prestressed structural members shall not be subjected to excessive 
abuse which produces crushing or undue marring of the concrete. All structural members 
damaged during handling, storing, transporting, or erecting shall be replaced. Unless otherwise 
approved, precast and precast prestressed structural members shall be handled with a suitable 
hoisting device provided with a spreader sling. The spreader shall be of sufficient length to 
prevent horizontal forces being produced in the structural member due to lifting and shall be 470 
equipped with leads and hooks at each end. The girdersstructural members shall be lifted by the 
devices shown on the plans. Proposed alternate lifting devices and procedures shall be approved 
prior to use and shown on the shopworking drawings. If any other method of handling is used, it 
shall be shown on the shopworking drawings and approved prior to use. If any other method of 
handling is used, it shall be shown on the shop drawings and approved prior to use. If the method 
produces horizontal forces in the precast or precast prestressed structural member, sufficient 
reinforcement shall be added to compensate for them. 
 
 The structural members shall remain in an upright position at all times and shall be 
supported as indicated herein when in storage and during transportation to the construction site. 480 
 
 In storage, all structural members shall be fully supported across their width on battens 
not less than 4 in. (100 mm) wide with one1 being placed at each end at the centerline of the 
bearing. The supports of the structural members while in storage shall be maintained in a level 
position so no twisting occurs. 
 
 Precast structural members shall not be shipped nor used until the concrete compressive 
strength reaches a minimum of 4,5004500 psi (31 MPa) for members which are not prestressed 
and 5,0005000 psi (34.5 MPa) for members which are prestressed. 
 490 
 During transportation, the structural members shall be supported with truck bolsters or 
battens no less than 4 in. (100 mm) wide which are padded with no less than 1/2 in. (13 mm) of 
rubber. The ends of I-beams, U-beams, and bulb-T beams shall extend no more than the depth of 
the beam and not more than 3.56 ft (1 m) beyond the supports. The ends of box-beams shall 
extend no more than 1 1/2 times their depth and not more than 3 ft (0.9 m) beyond the supports. 
The ends of slabs shall extend no more than the depth of the beam beyond the supports. Supports 
of cantilever beams shall be as shown on the plans. Trucks with double bolsters will be 
permitted, provided the beams are fully seated on the outer bolsters and the inner bolsters are no 
more than 8 ft (2.4 m) from the ends of the beams. Wood blocks or other suitable material shall 
be placed under the tie chains to prevent chipping the concrete. 500 
 
 707.09 Placing Structural Members 
 Erection of precast prestressed structural members shall commence at the centerline and 
proceed out to the curb, one 1member at a time. As each structural member is placed, the 
transverse tie bars, if shown on the plans, shall be inserted and secured. Any shifting of the 
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structural members shall be done while they are held free of the supports by the hoisting device. 
The use of a steel pinch bar will not be permitted. Structural Mmembers shall be set to proper 
line and grade with uniform bearing on bridge seats, mortar joints, or bearing pads as required on 
the plans. When required, structural members shall be secured to the pier or bent with dowel 
rods. Holes for dowels shall be filled with mortar at fixed ends and with crack or joint filler at 510 
expansion ends. Longitudinal keyway joints shall be cleaned. A coat of cement mortar shall be 
scrubbed on the surface. The joint shall be filled with a non-shrinking grout composed of one1 
part portland cement, two2 parts No. 23 fine aggregate, and an approved non-shrinking additive 
or a non-shrink, non-metallic cementation grout in accordance with ASTM C 1107. All bolts or 
drains shown on the plans as necessary or desirable to be placed in the concrete shall be placed 
by the methods and at the locations shown on the plans. Necessary tie rods, tie bolts, and 
hardware for tying structural members together shall be furnished. 
 
 Dowel holes shall not be grouted nor concrete or the forming thereof, be placed in floor 
slabs, diaphragms, or shear keys prior to receipt of complete documentation of the acceptability 520 
of the structural members and bearing pads, including the satisfactory laboratory reports and 
certifications in accordance with 915.04(e). Neither the structural members, nor the bearings will 
be considered incorporated into the work, and neither will be paid for until this documentation is 
accomplished satisfactorily. 
 
 Railing, when required, shall be of the type shown on the plans. The component parts 
shall be in accordance with 706, unless otherwise indicated on the plans. Other precast or precast 
prestressed structural members shall be placed in the structure in accordance with the plans and 
the specifications or special provisions indicated for the type of structure being built. 
 530 
 Cranes or other heavy erection equipment may be operated on the precast or precast 
prestressed structural members only if approved in writing and if a proposed operating 
procedure is submitted showing loading, distribution of loads, resulting stresses, and that the 
design of the structural members is satisfactory to permit. However, such approval shall not 
relieve the Contractor of any damage from this operation. 
 
 After adjacent prestressed-concrete box beams are in place, the transverse tensioning 
rods shall be preliminarily tightened as shown on the plans. The rods shall be final tensioned as 
shown on the plans. The final tensioning shall yield 20,000 psi (138 MPa) as developed by 
means of a torque of 19 lb/ft (271 N/m). The tensioning-rod recesses and longitudinal joints 540 
between beams shall be filled with grout. 
 
 707.10 Precast Prestressed Concrete Deck Panels 
 Precast prestressed concrete deck panels shall be designed as a non-composite section to 
support the dead load of the panel, reinforcement, plastic concrete, and a construction load of 50 
lb/ft2sq ft (2.4 kPa). The panel shall be designed as a composite section with the class C concrete 
to support the live load. The Contractor shall revise the area of top longitudinal reinforcement 
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over interior supports for negative moment to be equal to the total area of top and bottom 
longitudinal reinforcement. 
 550 
 When the Contractor elects to use precast prestressed deck panels, the panel shall be 
designed as a composite section with class C concrete to support the live load. The Contractor 
shall revise the area of top longitudinal reinforcing bars in the deck over interior supports for 
negative moment to be equal to the total area of top and bottom longitudinal reinforcing bars. 
 
 ShopWorking drawings shall be submitted in accordance with 105.02. Design 
computationscalculations shall be submitted only for total slab thicknesses greater than 8 in. 
(200 mm) or clear spans in excess of 7.56 ft (2.3 m). Design shall be in accordance with either 
the AASHTO Standard Specifications for Highway Bridges or the AASHTO Load Resistance 
Factor DesignLRFD Bridge Design Specifications as shown on the plans. Details such as type, 560 
size, and location of the reinforcementreinforcing bars, the prestressing strands, welded wire 
reinforcementWWR, and concrete shall be as shown on the plans. 
 
 The concrete for deck panels shall be placed in accordance with 702.20. The concrete 
shall be vibrated to prevent honeycombs and voids, especially at the corners and edges of the 
panels. The tops of the deck panels shall be broom or wire brush finished in the direction of the 
prestressing strands. The corrugations formed shall be uniform in appearance and shall not be 
more than 1/4 in. (6 mm) in depth. The coarse aggregate shall not be displaced when preparing 
the roughened surface. 
 570 
 707.11 Method of Measurement 
 Precast or precast prestressed concrete structural members will be measured by the linear 
foot (meter). Railing will be measured in accordance with 706.05 if specified as a pay item. 
Structural steel for intermediate diaphragms will not be measured. 
 
 When the Contractor elects to use precast prestressed concrete deck panels, the panels 
will not be measured for payment. 
 
 707.12 Basis of Payment 
 The accepted quantities of precast or precast prestressed concrete structural members will 580 
be paid for at the contract unit price per linear foot (meter) for structural member, concrete, of 
the type and size specified. Precast or precast prestressed concrete structural members for which 
the type and size is not shown in the Schedule of Pay Items will be paid for at the contract lump 
sum price for structural members, concrete. 
 
 Railing will be paid for in accordance with 706.06 when specified as a pay item. 
 
 Payment will be made under: 
 
  Pay Item   Pay Unit Symbol 590 
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  Structural Member, Concrete, ____, ____ ..................... LFT (m) 
                                                    type   size SFT (m2) 
 
 Reinforcing bars, elastomeric bearing pads, modifications to bearing pads, bearing beams 
required for box beams, bearing assemblies required for I-beams, bulb-T beams, U-beams, and 
box beams, bearing plates, expanded polystyrene, threaded reinforcing bars, threaded inserts in 
faciafascia beams, hex bolts, sealer on the outside face and bottom flange of facia fascia beams 
and on the tops of all beams, and necessary incidentals shall be included in the cost of the pay 
items of this section. The cost for providing all molds, cylinder identification tags, facilities, 600 
labor, and materials necessary to prepare and cure the test specimens required for work in this 
section shall be included in the cost of the pay items in this section. 
 
 No payment will be made for removing and replacing prestressing strands due to 
excessive wire breakage, or replacing precast or precast prestressed structural members damaged 
during handling, storing, transporting or erecting. 
 
 When the Contractor elects to use precast prestressed concrete deck panels, the cost of 
the panels shall be included in the cost of class C concrete in superstructure. 
 610 
 The cost of railing shall be included in the cost of the pay items of this section if such 
railing is not specified as a pay item. 
 
 The cost of all materials, including galvanizing, labor, and equipment for furnishing and 
installing steel intermediate diaphragms shall be included in the cost of structural member, 
concrete of the type and size specified. 
 
 The cost of time and temperature recording devices and their monitoring shall be 
included in the cost of the structural members. 
 620 
 The cost of a field office or of providing the field office items listed herein shall be 
included in the cost of the pay items of this section. 
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The Standard Specifications are revised as follows: 
 
SECTION 910, BEGIN LINE 81, DELETE AS FOLLOWS: 
   7. Uncoated 7 Wire Strand for Prestressed Concrete 
 Uncoated 7 wire strand for prestressed concrete shall be in accordance with ASTM A 
416. The strand shall have the minimum tensile strength and initial tension shown on the plans. 
 
 Uncoated 7 wire strand shall be covered by a type A certification in accordance with 916. 
The certification shall include the lot number, size, cross-sectional area, yield strength, breaking 
strength, strand composition, modulus of elasticity, and a load-elongation curve for each size of 
strand supplied. 
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Motion: 
Second: 
Ayes: 
Nays: 
 

Action: 
      Passed as Submitted 
      Passed as Revised 
      Withdrawn  
 

Standard Specifications Sections 
affected: 

SECTION 707 begin pg 521; 
910.01(b)7 pg 820. 

 
Recurring Special Provision with 
same affected sections: 
 

206-B-113 GENERAL BRIDGE 
REQUIREMENTS 

 
Standard Sheets affected: 
 

NONE 
 
Design Manual Sections affected: 
 

NONE 
 
GIFE Sections cross-references: 

 
NONE 

 

      20   Standard Specifications Book 
      Revise List of Pay Items 
 
      Create RSP (No.     ) 
      Effective      Letting 
      RSP Sunset Date:       
 
      Revise RSP (No.     ) 
      Effective      Letting 
      RSP Sunset Date:       
 
Standard Drawing Effective       
      Create RPD (No.      ) 
      Effective      Letting 
      Technical Advisory 
 
GIFE Update Req’d.? Y     N     
By       Addition or       Revision 
 
Frequency Manual Update Req’d? Y   N    
By       Addition or       Revision 
 
Received FHWA Approval?       
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PROPOSAL TO STANDARDS COMMITTEE 
 

PROBLEM(S) ENCOUNTERED: Information regarding guardrail length and placement 
approaching a bridge is now on Standard Drawings, and instead belongs in Design 
Manual.  Some current information is also duplicated, and sometimes contradictory. 
 
PROPOSED SOLUTION: Delete existing Standard Drawings listed below; replace them 
with new Standard Drawings listed below.  The design-related information which appears 
on the existing drawings does not appear on the new ones.   Revise appropriate Design 
Manual text and add and delete Manual figures as listed below.  More-specific 
descriptions appear under Applicable Standard Drawings, and the second page of this 
proposal. 
 
FHWA's Keith Hoernschemeyer has concurred in this proposal, 12-17-10. 
 
 
APPLICABLE STANDARD SPECIFICATIONS: None 
 
 
APPLICABLE STANDARD DRAWINGS: 
 
New Dwg No Exist Dwg No Drawing Contents 
 
GuardRail at Bridge Approach series 
601-GRBA-01 601-BAGR-01 Bridge approach, 2-way rdwy 
601-GRBA-02 601-BAGR-02 Bridge approach, divided rdwy 
 
GuardRail at Bridge Support series 
601-GRBS-01 601-MPPG-02 Guardrail-to-pier clearance; downstream guardrail treatment 
Deleted 601-RPPG-03 Guardrail-to-pier clearance, same as 601-MPPG-02 
Deleted 601-RPPG-06 Guardrail-to-pier clearance, same as 601-MPPG-02 
 
GuardRail at Roadside Pier series 
601-GRRP-01 601-RPPG-04 Roadside pier, 2-way rdwy, single overhead str 
601-GRRP-02 601-RPPG-05 Roadside piers, 2-way rdwy, twin overhead strs 
 
601-GRRP-03 601-RPPG-01 Roadside pier, divided rdwy, outside, single overhead str 
601-GRRP-04 601-RPPG-02 Roadside piers, divided rdwy, outside, twin overhead strs 
 
601-GRRP-05 601-MPPG-04 Roadside pier, divided rdwy, median side, single overhead str 
601-GRRP-06 601-MPPG-03 Roadside piers, divided rdwy, median side, twin overhead strs 
601-GRRP-07 601-MPPG-01 Roadside pier, divided rdwy, median side, single tandem 
overhead strs 
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APPLICABLE DESIGN MANUAL SECTION: 
Revise 49-4.02(01) Barrier Length of Need in Advance of Hazard for Adjacent Traffic, 
49-4.02(04) Length of Need at Outside-Shoulder Bridge Pier 
49-8.01(04) Design Procedure, and 
49-9.02 Bridge-Railing End Protection. 
Add new Manual Figures 49-4E(1) through 49-4E(10). 
Delete existing Manual Figures 49-4K and 49-9A. 
 
 
APPLICABLE SECTION OF GIFE: None 
 
 

DESIGN MANUAL REVISIONS TO SECS. 49-4.02(01) 49-4.02(04), 49-8.01(04), 49-9.02 
Copy to be deleted is overstruck.  Copy to be added is italic. 
 
AFFECTS TOWARD DELETION OF DESIGN-RELATED MATERIAL ON STANDARD DRAWINGS 

 
New Figure Configuration Based on Existing Standard Drawing to be Deleted 
 
49-4E(1) min gdrl lgth 601-BAGR-01, bottom half, or Table BAGR-1 
  “ 601-MPPG-02, Table MPPG-1 
  “ 601-MPPG-02, Table MPPG-2 
  “ 601-RPPG-03, Table RPPG-1 
  “ 601-RPPG-03, Table RPPG-2 
49-4E(2) 2W-BR-OS 601-BAGR-01, top half 
49-4E(3) 1W-BR-MS 601-BAGR-02 
49-4E(4) 2W-SO-OS 601-RPPG-04 
49-4E(5) 2W-TO-OS 601-RPPG-05 
49-4E(6) 1W-SO-OS 601-RPPG-01 
49-4E(7) 1W-TO-OS 601-RPPG-02 
49-4E(8) detail (a) 1W-SO-MS 601-MPPG-04 
49-4E(8) detail (b)  “ 601-MPPG-01, bottom half 
49-4E(9) detail (a) 1W-TO-MS 601-MPPG-03 
49-4E(9) detail (b)  “ New detail, not based on an existing standard 
drawing 
49-4E(10) gdrl pay lgth Not based on an existing standard drawing 
 
1W = one-way roadway; 2W = two-way roadway 
BR = bridge on roadway; SO = single overpass; TO = twin overpasses 
MS = median shoulder; OS = outside shoulder 
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Submitted By: Randy Strain 
 
Title: Bridge Policy and Standards Engineer, of 
 Bridge Design, Inspection, Hydraulics, and Technical Support Division 
 
Organization: INDOT 
 
Phone Number: 232-3339 
 
Date: 1-24-11 
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49-4.02(01) Barrier Ltmgth Needed in Advance of Hazal'd fOI' Adjacent Traffic 

4. Minimum Length of Barrier. If the aesigB sfleeEi is 5(:) l1'lflh er higher,-fLe re€j:H ires lesgth ill 
advaBee ef the aacani fer adjaeent sr ewesffig tFame 'n ill ee the greater sf the ealettlate6 

1eHgth Sf 100 ft ",here GRET !Y13e I is 1:ISe9. OtaeF¥Yise sueh length will be the greater efthe 
ealeula!e<l-lef!gth or,9 ft. 

J..H.he-eesign sfleed is 45 ll'lI9h et'-lewer, the reEj:l:Iired length af gl:lardffiil is asvanee af the 
Hazara fer aEljaeen~lt-ee-tHe gr=eater af the ealeulated-lcngt·h-er-W-ft.:. The minimum 

guardrail length required in advance 0/ a hazard should be as shown in Figure 49-4E(I) 

5. Guardrail Configuration at Approach 10 Bridge or Support. See (he fol/owing figures (0 

determine the gu,wdrai/ configuration and minimum pay length for each siluafion listed 
below. 

49-4E(2) 

49-4E(3) 

49-4E(4) 

49-4E(5) 

49-4E(6) 

49-4E(7) 

49-4E(8) 

49-4E(9) 

49-4E(/0) 

Guardrail Configuration/or Outside-Shoulder Approach to Bridge 

Guardrail Configuration /01' A{edian-ShoIlJder Approach 10 Bridge 

Guardrail Configuration/or Bridge Support Inside Clear Zone, 

Two-Way Roadway, Single Overhead Structure 

Guardrail Configuration/or Bridge Support Inside Clear Zone, 

Two-Way Roadway, Twin Overhead Structures 

Guardrail CO'?figurafion/or Bridge Support Inside Clear Zone, 

One-Way Roadway, Single Overhead Structllre, OwsMe Shoulder 

Guardrail Configuration for Bridge Support Inside Clear Zone, 

One-W~y Roadway, Twin Overhead Structure, OutsMe Shoulder 

Guardrail Configuration/or Bridge Sup porI Inside Clear Zone, 

One-Way Roadway, Single Overhead Structtlres, Median Shoulder 

Guardrail Configuration/or Bridge Support Inside Clear Zone, 

One-Way Roadway, Twin Overhead Structures, Median Shoulder 

Guardrail Pay Length/or Approach to Bridge Support 

The Ln portion 0/ a guardrcdl end Irealment type as or MS, shown on Figures 49M 4E(2) 

through 49-4£(9), should be considered as part of the guardrail lengfh of need as 

described in Section 49-8.01 (04) item 2. 

49-4.02(04) Length of Need at Outside-Shoulder Bridge p.jCJ' Support 

l. Pfet: Support Located < 16 n from Edge of Travel Lane. The t*ef support-protection barrier 

must be attached to the upstream traffic end of the t*ef support. The minimum required 
balTier length is shown in Figure 49 41(, Leflgth sf Need Ref):l:Iirell'lsnt fer Pier Pfsteet:ien, 
afl6....ae-s€lieed aela ... 49~4£(1), Minimum Guardrail Lenglh ReqUired in Advance of Hazard. 
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B. If the Flier eM€! is Iseate€! 6Ht-siEle the--elear Z0fle an€! the Besign sflee€! > 5(;) l1'Iflft;--tfle 
mifti.H'lHI1'I reEJof;lifeE:! 1enb'th-is-l-OG-ft.: 

e. If tA~er eBB is Iseatee slitsiae the eleal" Lene aBel the design sfleeEi < 45 Inflh, the 
minirFlI:Ill'l: feEj:liireeilength is 59 ft. 

(7. CI. If the t*et= SUPP0rl end is located inside the clear zone and the design speed::: 50 
mph, the .... 

4- h. If the f7ief support end is located inside the clear zone and the design speed:::: 45 
mph, the .... 

49-8.01(04) Design Procedure 

2. Relationship Between GRET and Guardrail Length of Need. Some GRETs conjunction 
as typical guardrail as described belml'. 

a. GRET Type OS. A 37.5-ft portion of the downstream end of a GRET type OS 

can func tion as typical guardrail and--e-afl, so there/ore should be considered as 

part of the length of need in advance of the obstruction. Therefore, where GRET 

type OS is warranted, the pay length fo r the guardrail run is equal to the required 

length of need for the guardrail minus 37.5 ft. 

b. GRET Type MS. A 12.5-ft portion of the downstream end of a GRET type MS 

can funct ion as typical guardra il ana ean, so there/ore should be considered as 

part of the length ofnced in advance of the obstruction. Therefore, where GRET 

type MS is warranted, the pay length for the guardrail run is equal to the required 

length of need for the guardrail minus 12.5 ft. 

GRET type 1 or 11 cannot /unclion as fyp(cai guardrail, so no portion of it should be 
considered as part of the guardraillenglh of need. 

These reduced pay lengths are to be reflected in the guardrail lengths shown on the plans. 

49-9.02 Bridge-Railing End Protection 

The AASHTO LRFD Bridge Design Specifications requires that each bridge-railing end should be 

protected tiom direct collision by traffic. The type and tHe 811'l81:1nt extent of protection required are 

determined based on the location of the bridge-rail ing end relative to the clear zone. ane The 
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minimum extent of protection should be ifl aeeereaAee \vith--ftgwe 49 9,0., Bridge Railinb'-l.~ 

Proteetia~u ireffients as shown in Figure 49-4E{l), Minimum Guardrail Length Required in 

Advance of Hazard. Conditions in em urban area can preclude !he protection as shown in Figure 

49-4E(1).. 4.)Tee LRFD Bridge Design Specifications Article 13.7. 1.2 and its Commentmy fiJr other 
options. 

The required length of bridge-approach guardrail, including tbe guardrail transition, for both 

shoulders of a 2-1ane, 2-way highway, or the outside shoulders of a divided highway is based on the 

clear-zone requirement for the roadway and the design speed. The calculated length is rounded up 

to the nearest whole multiple of 6.25 ft. The length shown flereffi in Figure 49-4E(1) is that 

required to protect the end of the bridge railing only and should be considered the minimum 

requirement. All hazards adjacent to the bridge-railing end should be considered where bridge­

approach-guardrai l length is eafflFH:lteello he determined. 
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TABLE RPPG-I 

Outside (Rieht Side) Shoulder Pier 
Approach Guardrail Lengths lit !,iers/Frame Denh 

~ 16' from Pavemen t Edge 

Pier End Inside Pier En d Outside 

Design f-~C:'~'='=f"z:o~":':"'-_L~C:'~'=':f_Z;O:"~':"'---j 
Speed Required Minimum Length (ft.) in 
(mph) dYonce of the Picr/Frame Bent En 

Guardrail Puy 
Length (fL) 

>of t he rou nded Requ ired 
2 50 calculated length 100' 

or need Of lOa' f---f-~~~~'--~:"'-f---------1 mi nimum length 

'00 
>0' 'h, rounded minus 25' fOl' 
calculoted lengt h 50' 

ot need Of SQ' GP transition 

TABLE RP PG-2 

Outside (Right Side) Shoulder Pier 
Appro8ch Guardrail Lengths at Piers/Fnllllc Ben t s 

> 16' f roUl Pavement Edge 

Pier End Inside Pier End Oulside 
Clear Zone Clear Zone 

DeSjgnf-__ ::::~::=-__ 1-__ ::::~::~--j 
Speed 
(mph) 

>0O 

Required Minlmulll Length (fL) in 
dvanee of the Pier/Framc Bent En 

)or the rounded 
calculated length 100' 

Guardrail Pay 
Length (fl,) 

Required 

of need or 100' f---l-~~~~~~'--l---------j IDllllmum length 
>of lhe rounded plus length to 

'00 ca lculated length 50' 
of need or 50' shield pier face 

GENERAL NOTES 

I. This draw ing shall be used where \\'-beam guardrail IS specifi ed 
along lhe oulside shoulder of !l lUulli-lane divided roadway lo 
shield lhe piers of overhead slruclures. 

2, The delails on lhis drawing are lypieal guan1rail layouts for 
shield ing the piers of single or tandem overhead structu res, The 
required length of guardrail shall be determined in accordanc~ 
with Tables RPPG- l and RPPG-2, a nd sba ll he as ~how/l on the plan~ 

3 Dimcll~ions and delails not show n on this drawing shall be as sho wn 
on the pls/ls, 

'0 
• 00' t: '~ 

, ~ 
• - , , "I /l. ___ -"-""'.03'-___ --1 
, ' , " ~, . . 
~ ,," . ;,. 

• <1-" 

• !,ier ,"_ , . . 
~ . ." • i. 
" . ' . 
, ","I .: 

~ ]'-9 

---!' ... .. !---~ 
r;: \}.j -m'~'-;hh-

·;~",:~~·~::·,~,:\,~~,-;~::~~}-,~,-,~~~~',~?~;:l 
. ", ~ p: Pier fou n~aU~m ... ,'" ~ -" !>':' .! 

, • A ' ,; ' ~ "':~~~'4~' :; ~':~~~"; " L! _<:>! 

INDIANA DEPARTMENT OF TRANSPORTATION 

ROADSIDE PIER 
PROTECTION GUARDRAIL 

SEPTEMBER 1997 

STANDARD DRAWING No, E 601 RPPG 03 

./ Anlhonlll. Uno .. o";"h _-n 
MS''''' n ... "",,"" """ ,. ... ..." 

Guardra il l o Pier Clearance ("'/10_.112'.......... _·n 
"",., " 10 .... ' DIG,.U . ",to 
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B 
R 
I 
D 
G 
E 

Design 
speed 
(mph) 

>50 

<50 

E.P 

<:= 

=<> 

E"d 
l,'eatmcnt 

f---------,,' ----------

Two-Lane Two-Way Bridge Approach Guardrail 
Typical All Four Corners 

TABLE BAGR- l 

OUTSIDE SHOULDER RIOGE APPROA CH GU 

Inside 
Cleat Zone 

L alion of Bridg 

Required Minimu 

>of the r ou nded 

RA IL I,~:NGTIIS 

ai l End 

x - 25' 

NOTES: 

sheel ~ tl!1 1l be used .. "hen W-beam gUil t IS speci f ied fot 
bridge o8ch is eon ecd to lhe bridge rllil 
'11'1 guardnll 

® See T .. ble HAGR- I 
gua rdrail re be as show n on 
tI s. 

(j) ..lj() l.W ~.:1."~~"eh:-! i1 " 0'- " ,m" . p. d "" Ie 

INDIANA DEPARTMENT or TRANSPORTATION 

~ BRlDGE ­
APPROACH GUARDRA IL, 

.. , .. ~ .... """"""" ..." 

MAY 1999 ~ 

r/ A .. ,h<>ny £. (k-o .. "v;.I\~ 
.",<at "" ... """"'" ..., ,0". "',.. 

1.1 " ,,- Z~ndi 
c." ••• ,,,,,,,",, ... ,,, .... 
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TABLE MPPG-l 

Outside (Right Side) Shoulder Pier 
Ap roach Guardrail Lengths at Piers/Frame Be s 

~ 16' from Pavement Edge 

Pier End Ou tside 
Clear Zone 

Design I-~::::+~~:"'-_L~:::::~:;:"'-_I I 
speed Guardrail PBY 
mph Length (ft) 

Ilequired 

I---+-.:::...:::=:'-'''-c:<'-+-----/-:..,----i 1lI i n i mum lellgt h 

minus 25' for 
< 50 calculated length 50 

of necd or 50 GP transition 

Bents 

Design I---=::;L==_L_=::-=:::::';"-< 
Guardrail p~y speed 

mph En length (tt) 

of the rounded Required 
~ 50 ca lcu lated length 100 

of need or 30 min i m length 
~~~~~~------~ 

)of the rounded 
ca lculated length 

of need or 15 
50 

plus Ie th to 

shield pier !lee 

I. This drawi ng sh all bc used 
Alone the median side shoul 
to shielcl the piers of tan 

e W-beam gu ardrail is specified 
of B multi-lane divided roadway 

rhead structures, 

2, The detuils on t IS a"'lng are typ' 01 guardrail layouts for 
shielding lhe pier of tandem overhea structures. The required 
length of gUII .'d il shall be determine in accordance with 
Tables MPPG- And MPPG- 2, and shall be as shown on the pla ns. 

3. Dimensio a nd detAils not shown on this d wing s hall be as shown 
on th lans, 

: • . ' . ' ;,. 1:: ~ 
• • t:! 
• ! . ~ ... ·I-___ "'L'~'O-~3:" ___ __I 
," .. , 

: .... : '1. J 1'-9" 

.. ", 
" Pier ' . .' . 

Guardrail to Pier Clearance 

[NOlANA DEPAHTMENT OF TRANSP<lRTATION 

MEDIAN PIER 
PROTECTION GUARDRAIL 

SEPTEMUEH 1997 

STANDAHD DRAWING No.E 601- MPPG-02 
ox.,.., .... .ow> .. n ......... ' n·"·" 

".""">.HIl.UCt..."",, 
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Design WithORET With ORET 
Speed Type OS, MS, or II Type I 
(mph) (It) (ft) 

> 50 50 100 
< 45 50 50 

MINIMUM GUARDRAIL LENGTH REQUIRED 
IN ADVANCE OF HAZARD 

Figure 49-4E(1) 
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Pier End Inside Pier End Outside 
Design Speed Clear Zone Clear Zone 

(mph) 
Required Minimum Length 

Calculated Length of 
~ 50 Need or 100 ft, 100 ft 

whichever is greater 

Calculated Length of 

'" 45 Need or 50 ft , 50 It 
whichever is greater 

LENGTH-OF-NEED REQUIREMENT FOR PIER PROTECfION 

Figure 49-4K 
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Design Speed, With Guardrai l End With Guardrail End 
mph Treatment Type I Tmt. Type OS or MS 

Length of Need Length of Need 
~ 50 or 100 ft, whichever or 50 ft, whichever 

is greater is greater 

Length of Need Length of Need 
S 45 or 50 ft., whichever or 50 ft, whichever 

is greater is greater 

Note: TMs is the minimum bridge-approach guardrail length, including guardrail-transition 
length. 

BRIOGE-RAJLl NG-ENO PROTECfION REQUIREMENTS 

Figure 49-9A 
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End of Bridge-
Railing Transittion 

BRIDGE 

"0. or 

I ReBA 

'N Igure Minimum length of need L See F -49 4E(1) 

Guardrail 

transition 

I I I 

Length of W-beam guardrail LET 

at 6'-3" post spacing ® 
I I I I I I T I I I I 0 0 0 0 

E.P. I 

¢= End TreatmentJ' 

= 
E.P. 

NOTES: 

1. For a two-lane two-way roadway, this configuration should be used at all four corners. 

2, For a one-way roadway, this configuration should be used only on the upstream-approach's 
outside shoulder. Guardrail is required on the downstream side only if there is a hazard to 
be shielded. 

@ The LET portion of a guardrail end treatment type OS should be 
considered as part of LNas described in Section 49-8.01(04) Item 2. 

GUARDRAIL CONFIGURATION FOR 
OUTSIDE-SHOULDER APPROACH TO BRIDGE 

Figure 49-4E (2) 
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TABLE 6-1·2 

DIAN SHOULDER BRIDGE APPR¢ACH GUARORAIl L lHS, fI 
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BRIDGE 

or 

ReBA 

End of Bridge-
Railing Transittion 

Median 
Slope 

Flatter 
than 6:1 

6:1 

5:1 

E,P. 

¢= 
- -- -- -- -- -- --Guardrail Begin guardrail taper End guardrail taper 
paraliel to E.P. 

, 
I I I 

Guardrail 
transition 

, 

DESIGN SPEED (mph) 

< so l 55 60 i 65 

20 22 29 3D 
- - - - -

150 175 225 250 

20 24 32 3. - - - -
150 188 238 275 

24 26 36 38 
-- - - -

175 200 250 300 

¢= 

E.P. 
30 

18'~9" ) 1 1 r I , 11 /End Treatment 

Double-faced W-beam guardrail @ 6'-3" post spacing I LET 

Minimum length of need, Ltv, See Figure 49-4E( 1) G) 

NOTES: 

1. For a one-way roadway, this configuration should be used only on the upstream-approach's 
median shoulder. Guardrail is required on the downstream side only ifthere is a hazard to 
be shielded . 

2. In the fractional values in the table, the numerator represents the clear-zone width, 
(ft) . The denominator represents LN (ft) . 

o The LET portion of a guardrail end treatment type MS should be 
considered as part of LNas described in Section 49-8.01(04) Jtem 2. 

GUARDRAIL CONFIGURATION AND LENGTH OF NEED FOR 
MEDIAN-SHOULDER APPROACH TO BRIDGE 

Figure 49-4E (3) 
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= E.P.-

ledrmi nal end 

______ ~I ~p~,,~']t'i~f~~~.~.~b.~O~I.~I~-------______ _ -u ~r u-
-<> -<> 

-<> -<> 
-E.P·-------- -.r l\(j .. "'.,j)W=~""7.------EP-

~ DIVIDED ' WITH TANDEM OVER HEAD 
STRUCTURE;l AND MEDlAN ... SIDE-- PIER tTD [.P. > 16' 

'-~1~ iWtIO 
- KP. ------------------------- - --1':.1'. -

¢= T ;cal bolh median side shoulders ¢=o 

;~;;~----------

t---- leT rame ent luH\ CU\J~~l/ 

OP "-buill uardnil. 0'-3" 
transi tion 8e 1: b! tl PPG I I.. pay Ie ilh 

Eod 
treatmen t = 

E.P.-

Pier t frame ben l f lo.)~ tro.shWCtI/ 
- E. P. _--'-'=--'1""'''''=:...:.=--='-'-'--'::.::0'''''''-'1-____________ KP. _ 

-<> -<> 

-<> -<> 
- E.P. ------------~~~=~--------- KP.-

1i 1..l4DW~Y ~D1VIDED WITH TANDEM OV ERHEAD 
STRUCTURE! AND MEDIAN- SIDE- PIER TO E.P. ~ 16' 

GENERAL NOTES 

I. be used where W-be gUllnlruil is specified 
shoulder of 8 ult i-Iane divided road way 

of lllndem ave )clld structures 

2. The details on lhis ~h",e ar 
shielding the pien of tan e 

lypical guardrail layouls for 
overhead st ructu res. The required 

length of guardrail sh be wilh 

Tables MPPG-I and G-2. be 85 shown on t he plall~ 

3. Dimensions aud 
on lhe plan 

daBs not shown on t his wing shall be as show n 

5. 

Rect~r)(\QJd.r ,JI lll l e ""Ilshers sha~1 be Installed at each post along 

ChI.. ,",;'".~~ St .... a<itlIlfWJ~':j E ~Ol-~W-ot. 
tab s _ I ".~~'o'_2 

INDIANA DEPARTM ENT OF TR .... NSPORT .... TION 

" AMAl" MEDIA~SlhE 
~ 

J .... NUARY 2000 

STANDARD DRAWING No. E ~ 

IV fir<><» Zo.nd. ''''JS-n 
<1<,", Hl~l""T _,.... ~ 
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----E.p.--------------------E.P.-

-= -= 
-= -= 

---·-M-e~·ia~;;_------_;:;;;;;;;;;;;;;------~~~~ia-n-

Impact I Bridge support with I Impact 
collision wall attenuator attenuator 

(a): >16 ft Edge of Travelway to Front Face of Bridge Support 

------E.P.------------------E.P.-

-= -= 
-= -= 

-------E P.----------------~En-d~t-re~at~m-e~nt-E.P.--
ii§ Ii I I 0 0 0 I I I I I I I I I I I I I I I I I I , ! I I I it j .) 

I Bridge support with Median 

collision wall GP W-beam guardrail @ 6'-3" spa. LET 

Median 

transition, 
'GP Minimum lenQth of need, LN. 

See Figure 49-4E(1) 

See Figure 49-4E(lO) for pay length 

Typical both median-side shoulders 

(b): ~16 ft Edge of Travelway to Front Face of Bridge Support 

GUARDRAIL CONFIGURATION FOR BRIDGE SUPPORT INSIDE CLEAR ZONE, 
ONE-WAY ROADWAY, SINGLE OVERHEAD STRUCTURE, MEDIAN SHOULDER 

Figure 49-4E (8) 
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OTES 

1. This drll.~~g 5hllll. b used ",here W-bcaw guard r ail is specif ied 
along II two bnc t -way r03(I\.ay lo ~hield lhe piers of 

yerhead ~truc rc . 

2. The de tails on t IS rllll'ing are ly pic!!l gua rdrail layouts for 
single overhead s t r uc t ure. The shielding the p. ers 0 

requi red lengt of guar 
wit h Tables PG-l a nd 

ail shall be determi ned m accordance 
G- 2. and shall be IlS shown on the plans. 

3. Dimensions and del!!il s not sho I on this drawing s hall he as sho wn 
on the p ns. 

4. See St dard Drawing E 601- RPPG-03 or tahles HPPC-I lllld RPPG- 2 

T ic~l bolb ~I<!.a of rQ8dw i 

IV-beam uHdrall .. 6"-3 ... GP GP W-beam ulrdnll f 6'- J lind 
treatmen t 

(j'!!Ii!!!Jl 

---------------~~~,~---------------­
= 
= ---------------- ,.1'. - - --------- ---- -

TWO- LANE ( ROA.l\Wl\Y 
TWO-WAY WITH SINGLE 

' PIer <&';-me ben t i ,,'t\,. tN~""~ 11~T"t.lC.E. 
OVERHEAD STRUCTURE AND PIERr;.O E.P. ' [6'-0 

T iellI bol h sides or roadwa y 

l\'-~pm guanrh il 

rt;;f.E~"~d;;;;tr----.!'~· -~b","."m'_Jg~"~'"'"d!!"'!cU'_'.~6C· -"3'---:I~~!'~6~.-~3~:§~t VI - ben m gUll rn nli i I' 6'-3 
trca lmentPier e{!'"ame hent 

i ~\lf' \ "i I! Ii 0 D I I I J I I I I I I ! I ! I I ! J I I ! I ! I I ! I J ! T ! I T J I 

End 
treatment 

Ii i !J ii i! Ii ) 

.. , 

('01- <>U.Hll 
INDIANA DEPARTMENT OF TRANSPORTATION 

----------------- E.P ----------------~<;.l1Atpij.lL. ~1 ROADSIDE PIER 

------- --------------- ------ --- ---~- ---- -- ------ - - - -- ---- ---- - ------ - ~ 
= 

- ---------------E.P.----------------

( PJlI>.0W1<Y 
TWO-LANE TWo-WA Y WITH SINGLE 

i PIe r ¥ frame bel'll i 

OVERHEAD STRUCTURE 
,...~1~ 

AND PIER \ TO E.P. > 16'-0 

APRI L 1995 

STANDARD DRA WING No. E ~ 

>.,"" ... ...,.,...D • • ,"" .. 

.,IAnU" ... v /,. Ik< .. ~"ic" ,,....5_99 
ou,~ ST"""""" _,.... ...'" 

/ . t I'"lrnot Zon<h 1 .... 15-$9 
01'" . ,e"" .... ""'!M'" ,,, .. ,, 
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Typical both sides of roadway 
See Figure 49-4E(1O) for pay length -

Minimum lenqth of need LN. Minimum lenath of need LN-
See Figure 49-4E(I) -- See Figure 49-4E(I) 

LET W-beam guardrail @ 6'-3" spa. W-beam guardrail W-beam guardrail @ 6'-3" spa. LET 

i 

@6'-3"Spa., Lss 
Bridge Support 

i 
(II 

I I ~ bln~! tr~at~elnt I I I I I I I I I I I , I I T I I I I I I I I I I I I I I I 
EAd fre~t~ent 2> ! i I I> 

E.P, 

=-
-------- -------E.P.----- ----------

(a): > 16 It Edge of Travelway to Front Face of Bridge Support 

T . I b thd f d yplca 0 Sl es 0 roa way , 

See Figure 49-4E(10) for pay length 

fl.1inimum lenqth of need LN Minimum lenath of need, LN 
See Figure 49-4E(I) See Figure 49-4E(I) 

LET W-beam guardrail @ 6'-3" spa. GP 
Brid~e Support 

with ollislon wall GP W-beam guardrail @ 6'-3" spa. LET 

transition, transition, 
LGP LGP 

(II II II I I I~ I I I , , I I I I I I 0 0 0 I I , 0 0 I I I , I I I I E~d fre1tme~t 2> j i 
II> 

"-End treatment E.P. 

=-
---------------E.P.---------------

(b): :516 ft Edge of Travelway to Front Face of Bridge Support 

GUARDRAIL CONFIGURATION FOR BRIDGE SUPPORT INSIDE CLEAR ZONE, 
TWO-WAY ROADWAY, SINGLE OVERHEAD STRUCTURE 

Figure 49-4E (4) 
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I. Th is wi re W-bcam guard ra il is specif ied 
adway to sh icl(] the piers o( lli odem 

2. The details all th wing li re lypielil gUllrdrail layoul~ (o r 
lan(]em overhead s t ructures. The shielding the piers 

required leng th u gu 
with Ta bles HPI' -J And 

draiJ shall be dete rm ined in IIccordance 
PG-2, und shall be as show n On the pl an~. 

3. Di mensions Id (]etai ls lIoL sh n on t h is sheel ,<ill.ll be as show o 
on t he pi s. 

4. See SL dard Drawing E 60J - RPPG-03 r t ables IlI>PG-i and RPPG-2. 

GP W-I>M • • ord •• U • • '-3 End 

"* "* - - -------E.I'.--------------------E.P .. ---------

TWO-LANE 

I - ~,. r--~============;,~~,,,~,oo;,"~.=,,.~, o~,~roo~":'Y~~~~====~---l 

_~;;~~~~~~~~~~~~~~~.~r~~'~~~~~~~~~~'~~~~~~~~~~~~~~~~;;~~. 
Pie r " fro me bent EIOf' Pie r f fram e bent 

4 jIg~~~~~~~~;,j~~~~~~~~ I i! Ii Ii i! i I I ! I I I ! ! I ! I I ! I! I! I ! ! I ! ! I !! " I i !J II Ii I !NDUN,\ DEPARTMENT or TRANSPORTATION 

-E.P. End lI - be . .. uardnU .. 6'-3 \I"-beRm uudr.!] " 6'-3 lI - be.", uArdrotl .. 6'-3 End U,.-~ II ~ ROADSIDE PIERS 
¢=' treat .. ent trea tment ¢=' 

= = -KP.------------------------------___________________________________________________________ KP. ___ 

Pier t ::;.me bent 0(5TA.~ 

STRUCTUR~ AND PIERS/fa E.P. > 16'-0 TWO-LANE 

MAY 1999 

STANDARD DRA WING No. E 

.. ,"" .,.""""",,, .."." 

[£"u .... .«([1 .. _,,,,..., " . ...... 

./ ~nU""'u I. tn.ovi.iI.'!::!§:.!!!!. •• ,,<at ..... """"" .,.".... ... .... 

/0( f"i~ Za"di 

<><'"" "'~""" """" ... 
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I 

Typical both sides of roadway 
See Figure 49-4E(IO) for pay length 

Minimum lenath of need LN. Minimum length of need LN. 
See Figure 49-4E(I) W-beam guardrail @ 6'-3" 

See Figure 49-4E(1) 
LET W-beam guardrail @ 6'-3" spa. Bridge Bridge 

W~beam guardrail @ 6'·3" spa. LET 

I Support, IsuPport I Support, ~ 

I 
LSS. gap L85 

I I I 
(JI 

i i J2: gnd] tr~at~ent I 
I , , I I I I I , I I I I I I I I I I I I , I I I I I I I I I I I I I E~d ~re~tri,ient 5 i i 

j I) 

E.P. 

= 
----------------E.P.----------------

~ 

( I I 

(a): > 16 ft Edge of Travelway to Front Face of Bridge Support 

r-
Minimum lenath of need. LAt. 

See Figure 49-4E( I) 

LET W-beam guardrail @ 6'-3" spa. GP 
transition, 

LGP 

i ) ;;e: bind! tr~at~ent J 
I I , , I , I 0 p p I 

T I b th sides of roadway yplca 0 

See Figure 49-4 E(IO) for pay length 

Bridge Support 
lision wall 

Minimum length o,:..f c-:ne",e",d''--''''-'----+------j 
See Figure 49-4E( I) 

GP W-beam guardrail @ 6'-3" spa. LET r with col 

t I
SU pport I transition, 

LGP 

gap_==========~~~~~~==~~~~~~~~~ I 

E.P. 
End treatment 

<0= 

------------------E.P.------------------
(b): ~16 ft Edge of Travelway to Front Face of Bridge Support 

GUARDRAIL CONFIGURATION FOR BRIDGE SUPPORT INSIDE CLEAR ZONE, 
TWO-WAY ROADWAY, TWIN OVERHEAD STRUCTURES 

Figure 49-4E (5) 
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J. Thi", dr9 wi n 
along the outs 

GENE RAL NOTES 

be u~cd ,,-h c W-bea m gu a rdrai l i~ !pedfied 
8. IDul li-I!lllc divided roadway to 

ead structure. 

2. The deta ils on th is raw are typical guard r ai l layouts for 
~h i eld i!l g the pillr. of s ingle r tandem over head st rll ctures. The 
reqll irerl iengl of guardrail sh in accordance 
with Tables PC-i and HPPC-2, an sho wn 011 t he plans 

3. lllmens s and details not shown on lhi~ r8"' ing sha ll be lIS shown 
on l pla ns. 

CD~ Heclllnglll llr S<J lI l e w83her~ shAll be in~tt. !led at each post along 

,"" '''lio" . ,J.,~ S-t""cIMI ~~~ E (,QI - ~RES -OJ. 
Ty pical both out_Ide Ihouldero 

CP .. ~...... uo..! • • u . e"- End 
t •• n,ition S T h U ........ ~y I. I l h treatment 

o 0 0 ! ~ ! ! r~'} a," l , ... , ! Ii Ii !I" .. 
~I\\, c",,1I);;:11 - ====---E.P..---------

= 
---------EE P' .. ---------

ard ra wi 

/' AAI\\WAy OLl['tllE - r MSTAIJa: 
~~J'!,~ D1VIDED \W1TH SINGLE ~ OVERHEAD STRUCTUR~ AND (SHOULDER- PIER l TO E.P.< 16' 0 

Tvojcsi both outSide shoulders 

iN ' \'.P1..N ;.h" 
~' I · ... See Tab lo RPPC 2 t:,Qr . pay ~ lenilh 

INDIANA DE AIITMI::NT OF TRANSPORTATION 

~I.\~<\.O It.. (f OtA.f!!OA'DSIDE PIER 

APRIL 1995 

STANDIIRD DHAlI']NG No. E~ 

Median Medi8n 

T 
/' I\oI\l)IIlAY 

DIVIDED l WITH SINGLE ~ OVERHEA D STRUCTUR 
,.-oLtfJIilt;"'-- rbl5TAIJC€ 

ANV ' SHOULDER-PI ER LrO E,P. > 16' 0 
/ . 1 f'iTooo Z",,<I, [1-jf, -99 

""U HI"""'" ...".... ~ 
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25'-0" W 
guardrail @ 

-
-8eam ~ 
6'-3" spa. 

~ 

'I I 

E.P. 

= 

I I 

Typical both outside shoulders 

See Figure 49-4E(lO) for pay length 

Minimum lenoth of need L" 
See Figure 49-4E( 1) 

,W-beam guardrail W-beam guardrail @ 6'-3" spa. LET I @ 6'-3" Spa.,LaS 
Bridge Support 

I I , i I I I I , I I , I I I I I I I , I TEn~ t~eatme~ i 5 i i 
II) 

- - - -E.P .. --------------________ = E.P.--
Median (a): >16 ft Edge of Travelway to Front Face of Bridge Support Median 

yplca ot T I b h outside shoulders 

See Figure 49-4E(lO) for pay length 

Minimum lenqth of need 1", 

Bridge Support 
See Figure 49-4E(1) 

with collision waH GP W-beam guardrail @ 6'-3" spa. LET 
I transition, 

'GP 

I I D D D , I I I , I I I I , I I I I I I I , I I I TT II~ II II I II 
E.P. End treatment 

.P. E 
= 

= = -------E.P .. - ------ - - - - ----------E,P. -
Median (b): '::::16 ft Edge of Travelway to Front Face of Bridge Support Median 

GUARDRAIL CONFIGURATION FOR BRIDGE SUPPORT INSIDE CLEAR ZONE, 
ONE-WAY ROADWAY, SINGLE OVERHEAD STRUCTURE, OUTSIDE SHOULDER 

Figure 49-4E (6) 
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GENERAL NOTES 
I. This drawing s al! be used where W-beam ardriliJ is specified 

along the outsid shoulder of II. multi-J e divided roadway to 
sil lel<1 the pier s of n overhelld all' ure. 

aT t ypical guard r ail layouts fo r 
e r head structures. The reql\ired 

ueterwi ned in uC<:Qrdanee wi th 

e elails on lhis 
sh ie lding the piers of lw 
length of guprdrllil shal 
Tables RPPG-I a nd RP -2. ~h"ll he as shown on the plans. 

3. Di mensions and ails not shown lhis drawing s hall be as shown 

(]) on the plans. 

~ Heclangu,lu I).late washers _~h!lll b,~ iMtalled al each pos t along 

Lhis secllOn , ju..~ ~~~ I; 6ol.G..Rl~-OI. 

Typical bolh 

w," ' "",., ,, " 

~ "" f'f: ••. .. " I :w1~ ... Ii 

5. 

outside should~rs 

GP W_bo".. .. ..... 11. 11"-3 f:nd 

lran ~ltionl B T ~ o~ ~~;:\I\J l treatmenl 

"-"'I. WOIhw.1f.=::71 -----====~=--,.P, .. ------------­
~ 

--- -------- ------ --- -- ----------- - ---- ------- - - ---------- . 
~ 

------------E.P'~. ------------

Median 
r~()j\~Wfty 

~~ DlVIDEDI WITH TWIN 

" .. 
lol 

OVERHEAD STRUCTURF;l AND 

Modi.n b1SfAIJCE 
OUTSIDE-SHOULDER-PIER fr"o E.P. $ 16'-0 

Typica l both ou t side shoulders 

~ ""' " K m" " " ~." 
See 'h bJe lill I!' , ~ ~ r - nav Icnl!'lh ~"Ii\- 0.1'\ 

25' "f-beam • beam ... rdrsll .. 1\'-3 ~ W-Be8m , " 8rdrail ~ 6'-3 I::nd 
".rdrell • "- ~<W\- oj 

treatment Or 
b.:nt! ' ~ller [~me 

I 
Pier l rr8me 

I 
, , , , , , , , , , 

L Curved terwlIIal end 

, , , , , , , , , , , , , , , , , , , , , , , , , , , , , II I I II l i> 

, .1'.--------------
= ----- -- --- -- -- ---- ---------------- -------- ------------
= ----------E.P:~. -----------

Median 

r.M~1\WAY fW..~ DIVIDED WITH Twi N OVERHEAD STRUCTUR ES" AND 

Median ... 1 
ll1STA" Cl: 

OUTSlDE-SHOULDER- PIER ( TO E.P. > 16'-0 

les I - ] an 

'01- GfUl,p -04-

PG- ::!. 
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25'-0" W-Beam 

guardrail @ 6'-3" spa . [\ 

\ I I I 

I 
r 

I I I 

E.P. 

T b ypical oth outside shoulders 

See Figure 49-4E(IO) for pay length 

Minimum length of need LN . 
See Figure 49-4E(1) 

W-beam guardrail @ 6'-3" spa. W-beam guardrail @ 6'-3" spa. LET 
Bridge IsuPport I Bridge 

Support, Las Support, Las gap 
I j 

I I I I I I I I I I I , I I , I 
I J I I I I I I I I I I , 

! J J Ii II::;!! iii 
End treatment 

E.P.-­
<:= 

<:= 
------------ <:= E.P··---------------------------:E.P.-

Median (a): >16 ft Edge of Travelway to Front Face of Bridge Support Median 

T yplca Ib h at d outsi e shoulders 

See Figure 49-4E(10) for pay length 

Bridge Support 
Minimum length of need LN. 

See Figure 49-4E(1) 
with collision walll 

GP W-beam guardrail @ 6'-3" spa. LET 

IsuPport I 
transition, 

'GP 

I gap , 
E.P. 

End treatment---" 
E.P. 

<:= <:= 
-----------E.P .. - -------------------------- -E.P.-

Median (b): 516 ft Edge of Travelway to Front Face of Bridge Support Median 

GUARDRAIL CONFIGURATION FOR BRIDGE SUPPORT INSIDE CLEAR ZONE, 
ONE-WAY ROADWAY, TWIN OVERHEAD STRUCTURES, OUTSIDE SHOULDER 

Figure 49-4E (7) 



 Item No. 06  01/20/11 (2010 SS)(contd.) 
  Mr. Strain 
 Date: 02/17/11 
 
REVISION TO STANDARD DRAWINGS           (OLD BUSINESS ITEM) 
601-MPPG-04 MEDIAN PIER PROTECTION GUARDRAIL 

108 

--E.P·--------------------- ------------E.P.--

<>= <>= 
- --- -. - --- ---- - - - -- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --~ 

<>= <>= 
--E.? E.P.--

Median 

~ " I\o~ , ~cn 1 ~ ~11)i~ 'V "~ 

L--: .. ':;m;p~.o;i;;--:c=:::;P~iO~" =f=~=~=.="'~,=t =;:;::ilf.----.i':;m~p~'o;;,;--J I ' attenuator '\lr L {I attenuator l 
"'. '" <:AI ... Wl 

Median 

--E.P·---------- -----------------------E.P.--

= = 
------ ---- --------- - ----------------- - ------0------- - - __ 

= = 
--E.P.~ - - - -----------------------------E.P.--

r~AtW~y 
M~DIVI DEDlwITH SINGLE OVERHEAD STRUCTURE AND MEDIAN PIER 

GENE 

1. 

2 

,. 

en impact 

GOt--<;R.RP - OS 

A"t' MEDIAN PIER 
~ 

..... GN Of..........,. OlIO"''''' OA ... 

/./ RJerwd <.5-"0' .l.(1.'C5 
COIIU """"","EIIOIIIWt ,...,.. 
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--E.P··------------------------------ --E.P.--
<:= <:= 

- --- --- --- --- -. - --- -- - --- -. - --- -- - -- - ----- - --- -- - --- _. - --- --- --- --- --- --- --- ---
<:= <:= 

--E.P·------------- - --------------------EP.--

Median 'm 0 
ottenuotor Pier; /r.Jme bent I.r.J I 

'-or. 

1m sct 
Median 

~",.I { ""-' -'"-' - ' '-'-' -.. 
attinuillor 

--EP .. --------------------------------E.P.--

= = 
= = 

--E.P·--------------------- -----------E.P.--

rM,uwl\y 
~I~ DIVIDEDJWlTH lWlN OVERHEAD STRUCTUREJ!IND MEDIAN PIERS 

1. 

2 

3. 

INDIANA OEPARI M[NT OF TRANSPORTATION 

(;.\1A ~IL~ 
MARCH 2005 

STANDARD DRA'NING NO. E -SQ ' 'IPF6=63. 

/,/ RlCf'Df<1 /. V«JC_ J <1'C5 

"'-IT~"""'''' ..... 

/./ "'e"><,, K. S"",,,, J<IMJ'i 
""'"'-y.-..... "" .. 
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- - -E.P,- --- --- -------_ _________ _ 
<:== E.P. -

= 
<0=> 

----E.P .. - _ ___________ _______________ __ <0=> 

E,P.-

Median 
w~Supportn 

a~~:~:or w~;~d~~:~;~~:11 f-I -att-"I;"'::'::'~act=-to-r--l Median 

(a): >16 ft Edge ofTravelway to Front Face of Bridge Support 

---- !E,P·,--------------- --------- -----E,P,-
<0=> = 
<0=> <0=> 

E. P. End treatment~·P. 
Median 

I Support I .. J uuu,'" , , , , , , , , , , , , , , , Md' 
elan 

Gap 
GP W~beam guardrail @ 6'-3" spa. LET 

Bridge Support transition, 

L with collision wall LGP Minimum length of need LN. 
See Figure 49-4E(I) 

See Figure 49-4E(10) for pay length 

Typical both median side shoulders 

(b): $16 ft Edge of Travelway to Front Face of Bridge Support 

GUARDRAIL CONFIGURATION FOR BRIDGE SUPPORT INSIDE CLEAR ZONE, 
ONE-WAY ROADWAY, TWIN OVERHEAD STRUCTURES, MEDIAN SHOULDER 

Figure 49-4E (9) 

I 
I 
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Travel Overpass Type 
Guardrail Pay Length, Guardrail Pay Length. 

Configuration and Location 
Support> 16 ft from Support S 16 ft from 

Edge of Travelway (1\) Edge of Travelway (ft) 

Two-Way One Structure 2(LN LET)+ Le 2(LN LET + hI') 
Roadway Twin Structures 2(1_N - LET + L,.) + I.e; 2(L" - LET + Lcp) 

Outside Shoulder. 
L,v - Ler+ 1.1' + 25 LN - L/:,'1' + LCJ> 

One Structure 

One-Way Outside Shoulder. LN - LET + 2L" + 
LN - LET + LGI' Roadway Twin Structures Lc+ 25 

Median-Side 
(I) LN- L£T+ L(w 

Shoulder 

(I) No guardrail i.''i required. An impact aflenualor is required where shown on 

Figure 49-4£(8) or 49-4£(9). 

GUARDRAIL PAY LENGTH FOR APPROACH 
TO BRIDGE SUPPORT INSIDE CLEAR ZONE 

Figure 49-4E(lO) 
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I. Thill drawin, ' ha ll' ~"":-:::-:~:J:::;;;;::;:;:,~~'~:;';: j~ specified alon, 8 two- lane t, l the piertl or 
o~erhead structures. 

2. The required 
wi th Tables: 
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NOTE: 

CD washers required fOf each post in this section shall be rwangulilr pla~e 
washers, as shown Of! Stanljard DraWing E 601-WBGC-02. 

GUARDRAIL-TO-PIER CLEARANCE 

Bridge Suppo:t '" 

I I I I I I I I I I I I 

E:~ 
CUrved terminal end~ I I I I I 

'11~~'5~'Q~'~w~c~~m~~I"-~-""--"--~-""-~--"--'--~-"C-~--'--'-
9rJardra,1 @6'-3"spa. -- ".------===:...:::"---------------

INDIANA DEPARTMENT OF TRANSPORTATION 

GUARDRAIL AT BRIDGE SUPPORT 

~j -- ,.,.-------------------- ----

DECEMBER 2010 

STANDARD DRAWING NO. E 601·GRBS-Ol 

I DESIGN ST.oJIroAR.OS ENGINEEIt OArE 

Mali<ln 
Me(ii(ll1 

DOWNSTREAM GUARDRAIL TREATMENT 
Oliff HIGHWAY ENGINEER .. ~ 

n~r<,N <:TANI)Allf)<;. FNr..rNFfR 



 Item No. 06  01/20/11 (2010 SS)(contd.) 
  Mr. Strain 
 Date: 02/17/11 
 
REVISION TO STANDARD DRAWINGS           (OLD BUSINESS ITEM) 
601-RPPG-01 ROADSIDE PIER PROTECTION GUARDRAIL 

115 

.. ~ ~ . 
~ 

• • • 
14'- 3 

~ . ". ' f-~~--''''=''-~~~-I '. ' .. .. , .. , 
~ l'-S 

,. " ~ f:,. . . 
.. Pier • . ,- .. . .,. ... . . 0 -_ . .... . )..--. 
l .:;~·.' c.~ 
, -'. q-" 

:-·;'- :-:·:: -.'v~~~:~:_~;::~~:t~,-~--~-:- ",!::~_';:) 
'" <i ~ Pie r foundation .. . ..,,~: 

" tl . :/:~~~):.;;:~~:; .. p:; .. : ~'i 

'" 
.. 

.. .. 
.. 

~ 
.. ... 

Guardrail to Pier Clearance 
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GENERAL NOTES 

1. Thi~ drawing ~hll!l be used where W- bea m guardrail i~ s peci fi ed 
nlong II two-lene tWO-WilY roo.dwny Lo sh ield the pien of 

OVCI"hcod structures. 

2. The required length of guardrail shall be dete rm ined in accordance 
with rables RPPC-J a nd II)'PG- 2, and slwll be as shown on the pIli liS 

Dimensions lind details not shown on t h is dra"'ing shall be liS shown 
on the plan,. 

INOIANA DEPARTMENT or TRANSPORTATION 

ROADSIDE PIER 
PROTECTION GUARDRAIL 

SEPTEMllt:R 1997 

STANDARD DRAWING 1'10. £ 60l-RPPG-06 
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Motion: 
Second: 
Ayes: 
Nays: 
 

Action: 

      Passed as Submitted 
      Passed as Revised 
      Withdrawn  
 

Standard Specifications Sections 
affected: 
 

NONE 
 
Recurring Special Provision affected: 

NONE 
 
Standard Sheets affected: 
 

601-BAGR-01 and -02; 
601-MPPG-01 through -04; 
601-RPPG-01 through -05. 

 
 
Design Manual Sections affected: 
 

49-4.02(01); 49-4.02(04); 
49-8.01(04); 49-9.02 

 
 
GIFE Sections cross-references: 
 

NONE 

      20   Standard Specifications Book 
      Revise Pay Items List 
 

      Create RSP (No.     ) 
      Effective      Letting 
      RSP Sunset Date:       
 

      Revise RSP (No.     ) 
      Effective      Letting 
      RSP Sunset Date:       
 

Standard Drawing Effective       
      Create RPD (No.      ) 
      Effective      Letting 
      Technical Advisory 
 

GIFE Update Req’d.? Y     N     
By       Addition or       Revision 
 

Frequency Manual Update Req’d? Y   N    
By       Addition or       Revision 
 

Received FHWA Approval?       
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