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PRESTRESSED COMPOSITE CONCRETE BULB-TEE BEAM BRIDGE

1 SPAN: 87'-9 7/8"

68'-9" CLEAR ROADWAY

 SKEW 20°21'02" LT.

I-65 / I-70 S.B. OVER ST. CLAIR STREET
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EXISTING STRUCTURE

The existing structure was built in 1974.  Structure was

rehabilitated in 2003.  The structure is a 3-span continuous

composite 33" WF steel beam.

Span lengths: 1 @ 37'-0", 1 @ 68'-0", 1 @ 37'-0"

Clear roadway 58'-8

1

2

".  Total length of 146'-0 1/8"

Existing structure to be removed.

Existing plans are on file with the Indiana Department of

Transportation under Bridge File No. I-65-112-5736 &

I-65-112-5736A.

EARTHWORK TABULATION

See Roadway Plans (DES #__________) for earthwork

tabulation.

Notes:

1. For R/W and property information, see Location

Control Route Survey (DES #_______).

2. For alignment data, see Geometric Layout

Sheets (DES #________).

3. See Road Plans (DES #_______) for Horizontal

& Vertical Control Data.

ALL R/W ON THIS SHEET DESCRIBED FROM LINE

"_____" UNLESS OTHERWISE NOTED

NOTE: ALL TOPOGRAPHY INFORMATION REFERENCED

TO LINE "______" UNLESS NOTED.
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DESIGN STRESSES

GENERAL NOTES

The existing structure shall be removed.

Reinforcing bars covering shall be 3 

1

2

" in top and 1" min. in bottom of floor

slabs and 3" in footings except bottom steel which shall be 4", and 2" in all

other parts, unless noted.

Concrete in floor slab, and diaphragms, barriers, and end bents shall be an

alternate Class C in accordance with the Technical Provisions.

Reinforcing Bars in Deck, Barrier, and End Bent Diaphragm Extending into

the Deck shall be Stainless Steel. Reinforcing Bars in End Bent Diaphragm not

Extending into the Deck and in the Cap shall be Epoxy Coated.

All exposed faces of the MSE walls and reinforced concrete bridge approach

slabs shall receive surface seal.

See Bridge Aesthetic Plan for Architectural Details.

DESIGN DATA

LIVE LOAD:

Superstructure and Substructure Designed for HL-93 loading in accordance

with the AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 and its

subsequent revisions.

DEAD LOAD:

Designed for Actual Dead Load plus 35 psf of future wearing surface, and 15

psf for SIP Metal Deck Forms.

FLOOR SLAB:

Slab designed with a 7 

1

2

" structural depth and a 1 

1

2

" very early strength

LMC wearing surface.

CONSTRUCTION LOADING:

The exterior girder has been checked for strength, deflection, and

overturning using the construction loads shown below.  Cantilever overhang

brackets were assumed for support of the deck overhang past the edge of the

exterior beam.  The finishing machine was assumed to be supported 6 in.

outside the vertical coping form.  The top overhang brackets were assumed to

be located 6 in. past the edge of the vertical coping form.  The bottom

overhang brackets were assumed to be braced against the intersection of the

girder bottom flange and web.

DECK FALSEWORK LOADS:

Designed for 15 psf for permanent metal stay-in-place deck forms,

removable deck forms, and 2 ft. exterior walkway.

CONSTRUCTION LIVE LOAD:

Designed for 20 psf extending 2 ft. past the edge of coping and 75 lb/ft

vertical force applied at a distance of 6 in. outside the face of coping over a 30

foot length of the deck centered with the finishing machine.

FINISHING-MACHINE LOAD:

4500 lb distributed over 10 ft. along the coping.

WIND LOAD:

Designed for 70 mph horizontal wind load in accordance with LRFD 3.8.1.

ULTIMATE  DESIGN STRENGTHS:

Class "A" Concrete                    f'c = 3,500 p.s.i.

Class "B" Concrete                f'c = 3,000 p.s.i.

Class "C" Concrete f'c = 4,000 p.s.i.

Reinforcing Steel (Grade 60)      Fy = 60,000 p.s.i. (barrier)

Fy = 75,000 p.s.i. (deck)

Fy = 75,000 p.s.i. (all other locations)

SEISMIC DESIGN DATA:

Seismic Site Class            C

PGA (g)                          0.051

S

s 

 (g)                             0.12

S

1

 (g)                              0.051

S

D1

 (

g

)

                             0.086

Seismic Design Category   A
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PRESTRESSED COMPOSITE CONCRETE BULB-TEE BEAM BRIDGE

1 SPAN: 88'-1 3/8"

VARIES: 67'-2 5/8" TO 68'-6 1/8" CLEAR ROADWAY

 SKEW 20°52'06" LT.

I-65 / I-70 S.B. CD OVER ST. CLAIR STREET

MARION COUNTY

EXISTING STRUCTURE

The existing structure was built in 1974.  Structure was

rehabilitated in 2003.  The structure is a 3-span continuous

composite 33" WF steel beam.

Span lengths: 1 @ 37'-0", 1 @ 68'-0", 1 @ 37'-0"

Clear roadway varies 51'-4" to 58'-8

1

8

".  Total length of

146'-0 1/8"

Existing structure to be removed.

Existing plans are on file with the Indiana Department of

Transportation under Bridge File No. I-65-112-5736 &

I-65-112-5736A.

EARTHWORK TABULATION

See Roadway Plans (DES #__________) for earthwork

tabulation.

Notes:

1. For R/W and property information, see Location

Control Route Survey (DES # ________).

2. For alignment data, see Geometric Layout

Sheets (DES #________).

3. See Road Plans (DES #_______) for Horizontal

& Vertical Control Data.

ALL R/W ON THIS SHEET DESCRIBED FROM LINE

"_____" UNLESS OTHERWISE NOTED

NOTE: ALL TOPOGRAPHY INFORMATION REFERENCED

TO LINE "______" UNLESS NOTED.
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CONSTRUCTION LOADING:

The exterior girder has been checked for strength, deflection, and

overturning using the construction loads shown below.  Cantilever overhang

brackets were assumed for support of the deck overhang past the edge of the

exterior beam.  The finishing machine was assumed to be supported 6 in.

outside the vertical coping form.  The top overhang brackets were assumed to

be located 6 in. past the edge of the vertical coping form.  The bottom

overhang brackets were assumed to be braced against the intersection of the

girder bottom flange and web.

DECK FALSEWORK LOADS:

Designed for 15 psf for permanent metal stay-in-place deck forms,

removable deck forms, and 2 ft. exterior walkway.

CONSTRUCTION LIVE LOAD:

Designed for 20 psf extending 2 ft. past the edge of coping and 75 lb/ft

vertical force applied at a distance of 6 in. outside the face of coping over a 30

foot length of the deck centered with the finishing machine.

FINISHING-MACHINE LOAD:

4500 lb distributed over 10 ft. along the coping.

WIND LOAD:

Designed for 70 mph horizontal wind load in accordance with LRFD 3.8.1.

ULTIMATE  DESIGN STRENGTHS:

Class "A" Concrete                    f'c = 3,500 p.s.i.

Class "B" Concrete                f'c = 3,000 p.s.i.

Class "C" Concrete f'c = 4,000 p.s.i.

Reinforcing Steel (Grade 60)      Fy = 60,000 p.s.i. (barrier)

Fy = 75,000 p.s.i. (deck)

Fy = 75,000 p.s.i. (all other locations)

SEISMIC DESIGN DATA:

Seismic Site Class            C

PGA (g)                          0.051

S

s 

 (g)                             0.12

S

1

 (g)                              0.051

S

D1

 (

g

)

                             0.086

Seismic Design Category   A

DESIGN STRESSES

GENERAL NOTES

Reinforcing bars covering shall be 3 

1

2

" in top and 1" min. in bottom of floor

slabs and 3" in footings except bottom steel which shall be 4", and 2" in all

other parts, unless noted.

Concrete in floor slab, and diaphragms, barriers, and end bents shall be an

alternate Class C in accordance with the Technical Provisions.

Reinforcing Bars in Deck, Barrier, and End Bent Diaphragm Extending into

the Deck shall be Stainless Steel. Reinforcing Bars in End Bent Diaphragm not

Extending into the Deck and in the Cap shall be Epoxy Coated.

All exposed faces of the MSE walls and reinforced concrete bridge approach

slabs shall receive surface seal.

See Bridge Aesthetic Plan for Architectural Details.

DESIGN DATA

LIVE LOAD:

Superstructure and Substructure Designed for HL-93 loading in accordance

with the AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 and its

subsequent revisions.

DEAD LOAD:

Designed for Actual Dead Load plus 35 psf of future wearing surface, and 15

psf for SIP Metal Deck Forms.

FLOOR SLAB:

Slab designed with a 7 

1

2

" structural depth and a 1 

1

2

" very early strength

LMC wearing surface.
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EXISTING STRUCTURE

The existing structure was built in 1974.  Structure was

rehabilitated in 2003.  The structure is a 2-span continuous

composite steel beam bridge.

Span lengths: 1 @ 72'-8", 1 @72'-8"

Clear roadway varies.  Total length of 145'-10"

Existing structure to be removed.

Existing plans are on file with the Indiana Department of

Transportation under Bridge File No. I-65-112-05738 BSB.

EARTHWORK TABULATION

See Roadway Plans (DES #__________) for earthwork

tabulation.

Notes:

1. For R/W and property information, see Location

Control Route Survey (DES # ________).

2. For alignment data, see Geometric Layout

Sheets (DES #________).

3. See Road Plans (DES #_______) for Horizontal

& Vertical Control Data.

ALL R/W ON THIS SHEET DESCRIBED FROM LINE

"_____" UNLESS OTHERWISE NOTED

NOTE: ALL TOPOGRAPHY INFORMATION REFERENCED

TO LINE "______" UNLESS NOTED.
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DESIGN STRESSES

GENERAL NOTES

The existing structure shall be removed.

Reinforcing bars covering shall be 3 

1

2

" in top and 1" min. in bottom of floor

slabs and 3" in footings except bottom steel which shall be 4", and 2" in all

other parts, unless noted.

Concrete in floor slab, and diaphragms, barriers, and end bents shall be an

alternate Class C in accordance with the Technical Provisions.

Reinforcing Bars in Deck, Barrier, and End Bent Diaphragm Extending into

the Deck shall be Stainless Steel. Reinforcing Bars in End Bent Diaphragm not

Extending into the Deck and in the Cap shall be Epoxy Coated.

All exposed faces of the MSE walls and reinforced concrete bridge approach

slabs shall receive surface seal.

See Bridge Aesthetic Plan for Architectural Details.

DESIGN DATA

LIVE LOAD:

Superstructure and Substructure Designed for HL-93 loading in accordance

with the AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 and its

subsequent revisions.

DEAD LOAD:

Designed for Actual Dead Load plus 35 psf of future wearing surface, and 15

psf for SIP Metal Deck Forms.

FLOOR SLAB:

Slab designed with a 7 

1

2

" structural depth and a 1 

1

2

" very early strength

LMC wearing surface.

CONSTRUCTION LOADING:

The exterior girder has been checked for strength, deflection, and

overturning using the construction loads shown below.  Cantilever overhang

brackets were assumed for support of the deck overhang past the edge of the

exterior beam.  The finishing machine was assumed to be supported 6 in.

outside the vertical coping form.  The top overhang brackets were assumed to

be located 6 in. past the edge of the vertical coping form.  The bottom

overhang brackets were assumed to be braced against the intersection of the

girder bottom flange and web.

DECK FALSEWORK LOADS:

Designed for 15 psf for permanent metal stay-in-place deck forms,

removable deck forms, and 2 ft. exterior walkway.

CONSTRUCTION LIVE LOAD:

Designed for 20 psf extending 2 ft. past the edge of coping and 75 lb/ft

vertical force applied at a distance of 6 in. outside the face of coping over a 30

foot length of the deck centered with the finishing machine.

FINISHING-MACHINE LOAD:

4500 lb distributed over 10 ft. along the coping.

WIND LOAD:

Designed for 70 mph horizontal wind load in accordance with LRFD 3.8.1.

ULTIMATE  DESIGN STRENGTHS:

Class "A" Concrete                    f'c = 3,500 p.s.i.

Class "B" Concrete                f'c = 3,000 p.s.i.

Class "C" Concrete f'c = 4,000 p.s.i.

Reinforcing Steel (Grade 60)      Fy = 60,000 p.s.i. (barrier)

Fy = 75,000 p.s.i. (deck)

Fy = 75,000 p.s.i. (all other locations)

SEISMIC DESIGN DATA:

Seismic Site Class            C

PGA (g)                          0.051

S

s 

 (g)                             0.12

S

1

 (g)                              0.051

S

D1

 (

g

)

                             0.086

Seismic Design Category   A
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EXISTING STRUCTURE

The existing structure was built in 1974.  Structure was

rehabilitated in 2003 with overlay and retrofitted railing.

The structure is a 2-span continuous composite steel beam

bridge.

Span lengths: 1 @ 81'-0", 1 @81'-0"

Clear roadway is variable width.  Total length of 165'-8"

Existing structure to be removed.

Existing plans are on file with the Indiana Department of

Transportation under Bridge File No. I-65-112-0578 BSB.

EARTHWORK TABULATION

See Roadway Plans (DES #__________) for earthwork

tabulation.

Notes:

1. For R/W and property information, see Location

Control Route Survey (DES # ________).

2. For alignment data, see Geometric Layout

Sheets (DES #________).

3. See Road Plans (DES #_______) for Horizontal

& Vertical Control Data.

ALL R/W ON THIS SHEET DESCRIBED FROM LINE

"_____" UNLESS OTHERWISE NOTED
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DESIGN STRESSES

GENERAL NOTES

The existing structure shall be removed.

Reinforcing bars covering shall be 3 

1

2

" in top and 1" min. in bottom of floor

slabs and 3" in footings except bottom steel which shall be 4", and 2" in all

other parts, unless noted.

Concrete in floor slab, and diaphragms, barriers, and end bents shall be an

alternate Class C in accordance with the Technical Provisions.

Reinforcing Bars in Deck, Barrier, and End Bent Diaphragm Extending into

the Deck shall be Stainless Steel. Reinforcing Bars in End Bent Diaphragm not

Extending into the Deck and in the Cap shall be Epoxy Coated.

All exposed faces of the MSE walls and reinforced concrete bridge approach

slabs shall receive surface seal.

See Bridge Aesthetic Plan for Architectural Details.

DESIGN DATA

LIVE LOAD:

Superstructure and Substructure Designed for HL-93 loading in accordance

with the AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 and its

subsequent revisions.

DEAD LOAD:

Designed for Actual Dead Load plus 35 psf of future wearing surface, and 15

psf for SIP Metal Deck Forms.

FLOOR SLAB:

Slab designed with a 7 

1

2

" structural depth and a 1 

1

2

" very early strength

LMC wearing surface.

CONSTRUCTION LOADING:

The exterior girder has been checked for strength, deflection, and

overturning using the construction loads shown below.  Cantilever overhang

brackets were assumed for support of the deck overhang past the edge of the

exterior beam.  The finishing machine was assumed to be supported 6 in.

outside the vertical coping form.  The top overhang brackets were assumed to

be located 6 in. past the edge of the vertical coping form.  The bottom

overhang brackets were assumed to be braced against the intersection of the

girder bottom flange and web.

DECK FALSEWORK LOADS:

Designed for 15 psf for permanent metal stay-in-place deck forms,

removable deck forms, and 2 ft. exterior walkway.

CONSTRUCTION LIVE LOAD:

Designed for 20 psf extending 2 ft. past the edge of coping and 75 lb/ft

vertical force applied at a distance of 6 in. outside the face of coping over a 30

foot length of the deck centered with the finishing machine.

FINISHING-MACHINE LOAD:

4500 lb distributed over 10 ft. along the coping.

WIND LOAD:

Designed for 70 mph horizontal wind load in accordance with LRFD 3.8.1.

ULTIMATE  DESIGN STRENGTHS:

Class "A" Concrete                    f'c = 3,500 p.s.i.

Class "B" Concrete                f'c = 3,000 p.s.i.

Class "C" Concrete f'c = 4,000 p.s.i.

Reinforcing Steel (Grade 60)      Fy = 60,000 p.s.i. (barrier)

Fy = 75,000 p.s.i. (deck)

Fy = 75,000 p.s.i. (all other locations)

SEISMIC DESIGN DATA:

Seismic Site Class            C

PGA (g)                          0.051

S

s 

 (g)                             0.12

S

1

 (g)                              0.051

S

D1

 (

g

)

                             0.086

Seismic Design Category   A
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EXISTING STRUCTURE

The existing structure was built in 1974.  Structure was

rehabilitated in 2003 with overlay and retrofitted railing.

The structure is a 2-span continuous composite steel beam

bridge.

Span lengths: 1 @ 97'-0", 1 @ 97'-0"

Clear roadway is 41'-2 

1

2

"  Total length of 196'-0"

Existing structure to be removed.

Existing plans are on file with the Indiana Department of

Transportation under Bridge File No. I70-083-05739 BWBL.

EARTHWORK TABULATION

See Roadway Plans (DES #__________) for earthwork

tabulation.

Notes:

1. For R/W and property information, see Location

Control Route Survey (DES # ________).

2. For alignment data, see Geometric Layout

Sheets (DES #________).

3. See Road Plans (DES #_______) for Horizontal

& Vertical Control Data.

ALL R/W ON THIS SHEET DESCRIBED FROM LINE

"_____" UNLESS OTHERWISE NOTED

NOTE: ALL TOPOGRAPHY INFORMATION REFERENCED

TO LINE "______" UNLESS NOTED.
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DESIGN STRESSES

GENERAL NOTES

The existing structure shall be removed.

The minimum pile tip elevation noted is the elevation that the piles must

reach.

Epoxy coated reinforcing bars shall be required in various portions of the

structure as shown.

Reinforcing bars covering shall be 3 

1

2

" in top and 1" min. in bottom of floor

slabs and 3" in footings except bottom steel which shall be 4", and 2" in all

other parts, unless noted.

Concrete in floor slab, and diaphragms, barriers, and end bents shall be an

alternate Class C in accordance with the Technical Provisions.

Reinforcing Bars in Deck, Barrier, and End Bent Diaphragm Extending into

the Deck shall be Stainless Steel. Reinforcing Bars in End Bent Diaphragm not

Extending into the Deck and in the Cap shall be Epoxy Coated.

All exposed faces of the MSE walls and reinforced concrete bridge approach

slabs shall receive surface seal.

See Bridge Aesthetic Plan for Architectural Details.

DESIGN DATA

LIVE LOAD:

Superstructure and Substructure Designed for HL-93 loading in accordance

with the AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 and its

subsequent revisions.

DEAD LOAD:

Designed for Actual Dead Load plus 35 psf of future wearing surface, and 15

psf for SIP Metal Deck Forms.

FLOOR SLAB:

Slab designed with a 7 

1

2

" structural depth and a 1 

1

2

" very early strength

LMC wearing surface.

CONSTRUCTION LOADING:

The exterior girder has been checked for strength, deflection, and

overturning using the construction loads shown below.  Cantilever overhang

brackets were assumed for support of the deck overhang past the edge of the

exterior beam.  The finishing machine was assumed to be supported 6 in.

outside the vertical coping form.  The top overhang brackets were assumed to

be located 6 in. past the edge of the vertical coping form.  The bottom

overhang brackets were assumed to be braced against the intersection of the

girder bottom flange and web.

DECK FALSEWORK LOADS:

Designed for 15 psf for permanent metal stay-in-place deck forms,

removable deck forms, and 2 ft. exterior walkway.

CONSTRUCTION LIVE LOAD:

Designed for 20 psf extending 2 ft. past the edge of coping and 75 lb/ft

vertical force applied at a distance of 6 in. outside the face of coping over a 30

foot length of the deck centered with the finishing machine.

FINISHING-MACHINE LOAD:

4500 lb distributed over 10 ft. along the coping.

WIND LOAD:

Designed for 70 mph horizontal wind load in accordance with LRFD 3.8.1.

ULTIMATE  DESIGN STRENGTHS:

Class "A" Concrete                    f'c = 3,500 p.s.i.

Class "B" Concrete                f'c = 3,000 p.s.i.

Class "C" Concrete f'c = 4,000 p.s.i.

Reinforcing Steel (Grade 60)      Fy = 60,000 p.s.i. (barrier)

Fy = 75,000 p.s.i. (deck)

Fy = 75,000 p.s.i. (all other locations)

SEISMIC DESIGN DATA:

Seismic Site Class            C

PGA (g)                          0.051

S

s 

 (g)                             0.12

S

1

 (g)                              0.051

S

D1

 (

g

)

                             0.086

Seismic Design Category   A
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EXISTING STRUCTURE

The existing structure was built in 1974.  Structure was

rehabilitated in 2003 with overlay and retrofitted railing.

The structure is a 2-span continuous composite steel beam

bridge.

Span lengths: 1 @ 81'-0", 1 @ 81'-0"

Clear roadway is variable  Total length of 165'-10"

Existing structure to be removed.

Existing plans are on file with the Indiana Department of

Transportation under Bridge File No. I65-113-05738B.

EARTHWORK TABULATION

See Roadway Plans (DES #__________) for earthwork

tabulation.

Notes:

1. For R/W and property information, see Location

Control Route Survey (DES # ________).

2. For alignment data, see Geometric Layout

Sheets (DES #________).

3. See Road Plans (DES #_______) for Horizontal

& Vertical Control Data.

ALL R/W ON THIS SHEET DESCRIBED FROM LINE

"_____" UNLESS OTHERWISE NOTED

NOTE: ALL TOPOGRAPHY INFORMATION REFERENCED

TO LINE "______" UNLESS NOTED.
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CONSTRUCTION LOADING:

The exterior girder has been checked for strength, deflection, and

overturning using the construction loads shown below.  Cantilever overhang

brackets were assumed for support of the deck overhang past the edge of the

exterior beam.  The finishing machine was assumed to be supported 6 in.

outside the vertical coping form.  The top overhang brackets were assumed to

be located 6 in. past the edge of the vertical coping form.  The bottom

overhang brackets were assumed to be braced against the intersection of the

girder bottom flange and web.

DECK FALSEWORK LOADS:

Designed for 15 psf for permanent metal stay-in-place deck forms,

removable deck forms, and 2 ft. exterior walkway.

CONSTRUCTION LIVE LOAD:

Designed for 20 psf extending 2 ft. past the edge of coping and 75 lb/ft

vertical force applied at a distance of 6 in. outside the face of coping over a 30

foot length of the deck centered with the finishing machine.

FINISHING-MACHINE LOAD:

4500 lb distributed over 10 ft. along the coping.

WIND LOAD:

Designed for 70 mph horizontal wind load in accordance with LRFD 3.8.1.

ULTIMATE  DESIGN STRENGTHS:

Class "A" Concrete                    f'c = 3,500 p.s.i.

Class "B" Concrete                f'c = 3,000 p.s.i.

Class "C" Concrete f'c = 4,000 p.s.i.

Reinforcing Steel (Grade 60)      Fy = 60,000 p.s.i. (barrier)

Fy = 75,000 p.s.i. (deck)

Fy = 75,000 p.s.i. (all other locations)

SEISMIC DESIGN DATA:

Seismic Site Class            C

PGA (g)                          0.051

S

s 

 (g)                             0.12

S

1

 (g)                              0.051

S

D1

 (

g

)

                             0.086

Seismic Design Category   A

DESIGN STRESSES

GENERAL NOTES

Reinforcing bars covering shall be 3 

1

2

" in top and 1" min. in bottom of floor

slabs and 3" in footings except bottom steel which shall be 4", and 2" in all

other parts, unless noted.

Concrete in floor slab, and diaphragms, barriers, and end bents shall be an

alternate Class C in accordance with the Technical Provisions.

Reinforcing Bars in Deck, Barrier, and End Bent Diaphragm Extending into

the Deck shall be Stainless Steel. Reinforcing Bars in End Bent Diaphragm not

Extending into the Deck and in the Cap shall be Epoxy Coated.

All exposed faces of the MSE walls and reinforced concrete bridge approach

slabs shall receive surface seal.

See Bridge Aesthetic Plan for Architectural Details.

DESIGN DATA

LIVE LOAD:

Superstructure and Substructure Designed for HL-93 loading in accordance

with the AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017 and its

subsequent revisions.

DEAD LOAD:

Designed for Actual Dead Load plus 35 psf of future wearing surface, and 15

psf for SIP Metal Deck Forms.

FLOOR SLAB:

Slab designed with a 7 

1

2

" structural depth and a 1 

1

2

" very early strength

LMC wearing surface.
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